International Medical Case Reports Journal

Dove

CASE REPORT

Adult patient with Becker dystrophy undergoing
orthopedic surgery: an anesthesia challenge
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Abstract: Muscular dystrophies are considered to be a series of neuromuscular diseases with
genetic causes and are characterized by progressive muscle weakness and degeneration of the
skeletal muscle. The case of an adult man with Becker dystrophy referred for repair of the patella
tendon tearing and patella fracture is described. He underwent successful surgery using total
intravenous anesthesia without any complications.
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Introduction

Becker dystrophy (BD) is an inherited congenital muscular disorder manifested by
incremental muscle loss and variable (ie, severity and distribution) weakness. To date,
there is no cure for this chronic disease.! BD can be inherited in an X-linked manner,
and in ~60% of BD cases, its cause is correlated with deletion mutation, resulting in the
absence of dystrophin.? BD has a lower incidence and a milder disease course than other
musculoskeletal disorders, but the course of the disease results in respiratory and cardiac
failure.? The incidence of BD has been reported in at least 1 in 18,450 male live births,*
and patients usually die before they are 20 years old due to respiratory or cardiac reasons.
There are limited data about anesthetic management challenges for anesthesiologists in
patients with BD due to malignant hyperthermia, rhabdomyolysis and hyperkalemia.> It
appears that resistance to non-depolarizing neuromuscular blockers occurs due to reduced
sensitivity of fetal nAChRs to competitive antagonists, but clinically the reverse of the event
can be observed. Patients with myopathy show unusual sensitivity to non-depolarizing
neuromuscular blockers. There is a high incidence of malignant hyperthermia in patients
with myopathies and an association of thabdomyolysis with the use of volatile anesthetics
(VA).” Insufficient evidence exists for the confirmation of BD and malignant hyperther-
mia (MH) association, which has led to anesthesia-inducing rhabdomyolysis (AIR). In
addition, indirect evidence suggested that lack of dystrophin was the main reason for
rhabdomyolysis after anesthesia with VA. This means that an older patient with BD is at
risk of AIR due to their low muscle mass.® Avoidance of potent VA and possibly propofol
may help to reduce rhabdomyolysis, but it cannot eliminate it; however, other alternative
drugs increase undesired reactions.’ The American College of Chest Physicians and the
American Academy of Pediatrics stated (on consensus) that VA correlate with the risk
of malignant hyperthermia-like reactions in persons with Duchene dystrophy because of
their potential for cardiac arrest and sudden death. Therefore, the obvious approach is
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avoidance of inhaled anesthetics for these patients. A total intra-
venous anesthetic technique was recommended in this study. !’

The authors could not find any definitive report survey
about anesthesia management in adult patients with BD.
Here, the authors report a 43-year-old man with BD who
underwent orthopedic surgery.

Case report
A 43-year-old man (weight: 80 kg; height: 174 cm) with
BD was referred to the Department of Orthopedic, Shohada
Teaching Hospital, for repair of patella fracture and patella
tendon tearing after falling. He was not a child of parents who
have familial relations and he has a disabled brother who is
still alive. The patient was diagnosed at the age of 17 years,
when he could not do standard exercise due to leg weakness.
The diagnosis was made by completing a muscle biopsy. He
required a cane for walking or sometimes a wheelchair. He was
a goldsmith, but can no longer work. The patient underwent a
procedure for inserting a KUNTSCHER intramedullary rod
in the femur 7 years ago and fixation of femur fracture 4 years
ago, and he also received 20 mg/day of prednisolone (at
irregular intervals, based on the physician’s recommendation).
The disease did not affect other members of his family. The
myopathy affected him in his right side, making him unable to
move his right thigh. The patient could walk for ~100-500 m,
when he followed a good nutrition plan. Upon physical
examination, he had hypoesthesia in the right foot and severe
swelling in the right knee but was conscious and oriented. The
patient had stable vital signs, and auscultation of the heart
and lungs did not reveal any murmur or additional sounds.
The laboratory test results were as follows: hemoglobin (Hb):
13.6 g/dL, hematocrit (Het): 41.1%, white blood cells (WBC)
count: 12.1/mm?, platelet count: 211,000/mm?, international
normalized ratio (INR): 1, prothrombin time (PT): 13 seconds,
partial thromboplastin time (PTT): 38 seconds, plasma blood
urea nitrogen (BUN): 19.5 mg/dL and creatinine: 0.9 mg/dL,
blood group: ARH+, potassium: 4 mg/dL and blood sugar:
71 mg/dL. Cardiologist and internist consultations revealed
that he had no heart problems, and echocardiography was
normal (ejection fraction [EF]: 60%, normal chamber size,
absence of pulmonary hypertension, absence of pericardial
effusion, left ventricular systolic diameter [LVSD]: 4.2 and
right ventricular diastolic diameter [RVDD]: 2.2).

Electrocardiography was normal (sinus rhythm), and it
was recommended that the procedure should be performed
under general anesthesia.

On the day of the operation, the patient fasted for 8 hours
and was hydrated with 400 mL ringer solution. Accord-
ingly, in the operation room, the patient was monitored

by routine standards (heart rate: 89 bpm, blood pressure:
133/86 mmHg, respiratory rate: 12/min, SpO,: 100% and
body temperature: 37.3°C axillary). A total of 200 mg
hydrocortisone was injected as the stress dose, and the total
intravenous anesthesia (TIVA) technique was used. The
patient was in the supine position and he was preoxygen-
ated by 6 L/min O, over 3 minutes via an anesthesia face
mask. Induction of anesthesia was performed with 2 mg
midazolam, 250 pg remifentanil and 60 mg lidocaine 2%.
For maintenance of anesthesia, 200 mg of propofol was
administered, and the patient was intubated with endotra-
cheal tube (ETT) size 8; 3 L/min O,, 3 L/min N,O and 0.5%
isoflurane were then discontinued. Furthermore, 75-100
ug/kg/min propofol and 0.05-2 pg/kg/min remifentanil
were infused using a syringe pump until termination of the
operation, which lasted 90 minutes. No muscle relaxant or
nerve stimulator was used. End tidal carbon dioxide was
measured by side stream capnography (30-35 mmHg). The
patient was safely extubated after surgery and transferred to
the post-anesthesia recovery unit. In Post Anesthesia Care
Unit (PACU), the patient was routinely monitored for apnea
symptoms. Urine was examined for rhabdomyolysis-induced
myoglobinuria. The vital signs at this time were as follows:
heart rate: 87 bpm, blood pressure: 108/74 mmHg, respira-
tory rate: 12/min, SpO,: 100% and body temperature: 37.5°C
axillary. No adverse event was recorded during surgery and
anesthesia. Antibiotics comprising of cefazolin 1 g intrave-
nously every 6 hours and gentamicin 240 mg/stat (one dose)
were administered over a 24-hour period. All laboratory tests
were repeated and showed results were within normal range,
and the patient was discharged after 72 hours of operation.
The patient was called 3 months after surgery; he does not
experience any new alteration in his general condition and
continues to receive the same care that he did pre-surgery.

The authors obtained written informed consent for the
publication of this case report.

Discussion

Here, the authors describe the anesthetic challenge in an
adult patient with BD undergoing orthopedic surgery. BD
is a muscle congenital disorder resulting in respiratory and
cardiac insufficiency. BD is a rare disease affecting very
young men,’ hence, the authors cannot find other new cases
of adults with BD undergoing anesthesia, especially in their
region. Poole et al'! reported unpredictable cardiac arrest
after anesthesia with isoflurane; the patient underwent car-
diopulmonary resuscitation (CPR) and recovered without any
adverse events on functional or cognitive levels. Furthermore,
additional investigations showed that the patient had BD. In
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1976, one case study was conducted on 67 patients with mild
BD. This disease manifests itself by progressive proximal
myopathy. These patients had no evidence of electrocardio-
gram (ECG) abnormalities due to the mild course of BD.
Mild BD has a late onset, the patients depend on wheelchairs
after 20-30 years of age, and the average life expectancy is
slightly decreased. In Emery and Skinner’s study, 17 cases
(8-44 years old) were mobile and alive.'?

We have stated that one of the important considerations in
BD is the avoidance of hyperkalemia and malignant hyper-
thermia. Our patient underwent anesthesia two times without
any marked problem. Overall, TIVA by modern short-acting
anesthetic agents and non-depolarizing muscle relaxants, and
occasionally newer VA, such as desflurane and sevoflurane,
can promote recovery and result in reducing post-operative
complications.® Pre-existing neuromuscular disease is a
particular challenge for anesthesiologists and many of them
prefer general anesthesia versus regional anesthesia, despite
controlled studies on regional anesthesia in myopathies.'* We
can perform neuraxial techniques (eg, epidural catheters) in
special patients with myopathy for pain control and reduce
sedation and respiratory depression. However, patients with
Duchene dystrophy are prone to postoperative congestive
heart failure, dysrhythmia, and inadequate cardiac output. It
seems that transfusions and intravenous fluid administration
induce fluid shifts.” Short time usage of VA is a good option
for intubation, but most anesthesiologists would switch to
TIVA for the continuation of the surgery. Clinicians should
monitor subjects who are exposed to volatile agents for signs
of rhabdomyolysis, whose risk is not eliminated even with
monitored anesthesia.'*

One survey concluded that using volatile agents for anes-
thetic technique in patients with myopathy was acceptable if
the anesthesiologist performs this work with great caution
and monitors vital signs, urine color, electrolytes and blood
gas sampling."

Milne and Rosales'® reported one patient with BD under-
going spinal fusion surgery. This patient did not experience
any complications of anesthesia in surgery.

Milne and Rosales'¢ stated that preoperative evaluation
and preparation tests (need for wheelchair, assessment of sys-
temic symptoms and signs, electrolytes, occult cardiomyopa-
thies and mobility problems, drug history, family history and
disabilities history) with cardiac status evaluation and con-
sultation with a cardiologist and internist can result in proper
choice of anesthetic agents. Careful postoperative monitoring
can contribute to safe anesthesia.!” Driessen et al'® opined
that profound understanding of genetic pathophysiology and

the clinical course of neuromuscular disorders can help to
decrease serious anesthesia complications.'®

Conclusion

To manage anesthesia in patients with BD undergoing sur-
gery, we preferred TIVA anesthesia in order to avoid agents
which can cause rhabdomyolysis-induced myoglobinuria,
malignant hyperthermia and hyperkalemia.
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