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McArdle disease is an inherited myopathy that autosomal recessive inheritance 
and is also known as glycogen storage disease type 5. Myoglobinuria, increase 
in serum CK level and darkening of urine color secondary to myoglobinuria are 
typical. Patients may have symptoms associated with increased rhabdomyolysis 
secondary acute renal failure or hyperkalemia after long and strenuous exercise 
periods. Today, many studies in the literature have shown that transplantation is 
superior to dialysis in patients with end-stage renal disease. Our case is a 53-year-
old male patient with the diagnosis of McArdle syndrome who was going to 
have a kidney transplant. The patient had essential hypertension and history of 
HBsAg+. Total intravenous anesthesia technique was chosen as the anesthesia 
technique because inhaled anesthetic agents may trigger malignant hyperthermia 
in the patient. We didn’t experience any perioperative complications in our patient. 
In conclusion, renal transplantation performed with total intravenous in a McArdle 
syndrome patient may be a simple and effective technique.
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isomers in liver and brain. In such cases, the disease 
progresses with a clinical picture of pure myopathy that 
involves only the skeletal muscle. Made based on the 
typical clinical picture, its definitive diagnosis is also 
made by using genetic methods and by demonstrating 
the defect in muscle biopsy and myophosphorylase 
activity and the absence of lactate increase during 
forearm ischemic exercise test or cycle ergometer test.[6,7]

Myoglobinuria is observed in patients secondary to the 
increase in the muscle breakdown products creatine 
kinase  (CK) and myoglobin after moderate‑to‑heavy 
exercise. An increase in serum CK level and darkening 
of urine color secondary to myoglobinuria are typical. 
Although patients may have symptoms associated with 
increased rhabdomyolysis secondary acute renal failure 
or hyperkalemia after long and strenuous exercise 

Case Report

Introduction

McArdle disease is an inherited myopathy first 
described by Brian McArdle in 1951.[1] The 

disease has autosomal recessive inheritance and is also 
known as glycogen storage disease type 5. Although the 
incidence in epidemiological studies in the United States 
was found to be between 1/50000 and 1/200000, there 
are also molecular studies in the literature showing that 
the incidence is much higher than the aforementioned 
rates.[2,3] The clinical picture of exercise intolerance 
frequently manifesting with muscle weakness, myalgia, 
and cramps due to glycogen myophosphorylase enzyme 
deficiency  (PYGM) is a typical feature in patients.[4] 
Since the breakdown of mitochondrial fatty acids and 
glucose is impaired due to PYGM enzyme deficiency, 
amino acids are used as an alternative energy source 
during exercise, thereby resulting in muscle damage.[5] 
Since rhabdomyolysis occurs after prolonged exercise, 
patients often avoid such exercises. The disease has a 
good prognosis in most patients. Another factor in the 
good prognosis of the disease is the isolation of the 
defective PYGM enzyme in skeletal muscle, unlike the 
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periods, these attacks are rare.[8] Today, effective 
treatment of the disease has not been found yet, but 
thanks to the prevention of attacks, most patients can 
continue their lives with normal survival.

Today, many studies in the literature have shown 
that transplantation is superior to dialysis in patients 
with end‑stage renal disease.[9‑11] For this reason, 
the number of renal transplantations performed is 
increasing rapidly day by day. In order to increase the 
success rates in transplantations, countries develop 
national transplantation programs and establish 
multidisciplinary teams. Anesthesiologists are one of 
the most important parts of the multidisciplinary team 
in the preparation of patients for surgery during the 
preoperative period, in patient management during the 
intraoperative period, and in postoperative follow‑up 
of patients. Patients should be managed correctly in 
the perioperative period due to various metabolic and 
systemic pathologies, and comorbidities associated with 
chronic renal failure. Additionally, to reduce mortality, 
they should be followed up closely with a perioperative 
multidisciplinary approach.

There are case reports in the literature on McArdle 
disease and anesthesia management, which is rarely 
encountered in daily anesthesia practice.[12,13] We have 
not encountered however any studies related to McArdle 
disease and renal transplantation anesthesia. For this 
reason, we aimed to contribute to the literature with this 
study, in which we reported our renal transplantation 
experience in a patient with McArdle disease.

Case
A 57‑year‑old male patient was diagnosed with McArdle 
disease at the age of 35. The patient had complaints of 
pain in the muscles, darkening of the urine color, and 
fatigue and weakness during exercise. Upon detection 
of elevated CK in further examinations, muscle biopsy 
and genetic study was performed on the patient and 
the patient diagnosed with McArdle disease. McArdle 
disease was diagnosed in 6 of the patients’ relatives 
based on the results from the genetic analyses and 
examinations conducted. The patient has been followed 
up in the nephrology clinic for 6  years; as we have 
seen in the patient’s records, he had complaints of 
darkening of the urine color and widespread body pain 
in nearly 50 instances so far. Severe proteinuria was not 
detected in the patient’s follow‑ups, but living kidney 
transplantation from his wife was planned for the patient 
with a urea level of 175 mg/dl, creatinine of 7.85 mg/dl, 
and glomerular filtration rate (GFR) of 8.

The patient had a height of 170  cm and a weight 
of 65  kg and had a history of Hepatitis B and 

hypertension. Because of the required administration 
of immunosuppressive therapy  (tacrolimus) in 
the patient who inter alia had Hepatitis B, the 
endocrinology clinic was consulted and the infectious 
diseases clinic was consulted. Prophylactic antibiotic 
therapy was started in order to prevent hospital and 
surgical site infections. Hemodialysis was applied 
to the patient 12 hours before the surgery, the dose 
of immunosuppressive agent was adjusted and the 
appropriate prophylactic antibiotic was started by the 
infection clinic.

Prior to conventional hemodialysis, the patient had a urea 
value of 195  mg/dL, a creatinine value of 7.60  mg/dL, 
and a ck value of 1440 U/l. According to the patient’s 
history, the patient had severe rhabdomyolysis and 
myoglobinuria attacks and we, therefore, determined 
that the patient was Grade  2 in Matinuzzi’s clinical 
grading.[14]

The patient was followed closely for sCK levels due 
to renal failure and increased myoglobinuria secondary 
to rhabdomyolysis that may occur after transplantation. 
Before the surgical procedure, patient consent was 
obtained and blood tests were run to evaluate the patient 
in bed. The patient was given detailed information 
about the procedure to be performed, the disease that 
he had and the clinical conditions that may develop 
secondary to malignant hyperthermia, rhabdomyolysis, 
and myoglobinuria that can be seen in patients with 
this type of muscle disease. Anesthesia consent was 
obtained from the patient. The operating room to be 
operated on was cleaned the day before, the breathing 
circuits were changed, all agents that could trigger 
malignant hyperthermia including soda lime were 
removed. An appropriate dose of dantrolene sodium 
was prepared. After a fasting period of 6 hours before 
surgery, the patient was taken to the operating room. 
After an intravenous route through the antecubital vein 
was established using 18 gauge branules on the patient, 
his routine monitoring was performed. The patient was 
warmed in the operating room with a convectional 
heating unit in case chills and shivering could increase 
muscle breakdown. Total intravenous anesthesia 
technique was chosen as the anesthesia technique 
because inhaled anesthetic agents may trigger malignant 
hyperthermia in the patient.

Pre‑induction arterial blood pressure value of the patient 
was 160/86  mmHg, heart rate was 100 beats/min, 
oxygen saturation value was 96, and end‑tidal carbon 
dioxide value was 30mmHg. The patient was ventilated 
with 100% oxygen  (6‑8 lt/min) for 3  minutes through 
a completely cleaned device for preoxygenation, and 
1µg/kg‑1 fentanyl was administered before intubation. 
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In the induction of anesthesia, 2  mg midazolam and 
2.5 mg/kg‑1 propofol intravenous (iv.) were administered. 
Subsequent to confirming the termination of spontaneous 
respiration in the patient; rocuronium 0.5  mg/kg‑1 iv 
was administered and endotracheal intubation was 
provided. Due to the possible need for intraoperative 
massive transfusion and postoperative hemodialysis, an 
11F central venous catheter was inserted in the right 
internal jugular vein with the help of ultrasonography 
and a catheter was accessed on the right radial artery 
for monitoring invasive arterial blood pressure. Propofol 
infusion and remifentanil infusion were preferred for 
maintenance of anesthesia. Propofol was administered as 
10 mg/kg‑1 s‑1 in the first ten minutes, 8 mg/kg‑1 s‑1 in the 
next ten minutes, and finally 5‑6  mg/kg‑1 s‑1 throughout 
the surgery, while remifentanil was administered as 
infusion in 0.5  µg kg‑1  min‑1. During the maintenance, 
the patient was also given a 50%/50% O2/air mixture 
(2.5 liters/minute). The surgical procedure took 
180 minutes. The patient was extubated 15 minutes after 
the end of the procedure was taken to the intensive care 
unit for close follow‑up and monitoring. The patient’s 
arterial blood pressure, heart rate, and etCO2 values in 
the intraoperative period are shown in Figure 1.

The patient was followed up closely by the 
multidisciplinary team in the postoperative period. The 
patient was taken to the ward after 24 hours of intensive 
care follow‑up and kept under daily routine follow‑up. 
The patient was discharged with full recovery after 
making sure that the patient did not have severe CK 
elevation in the postoperative period, had sufficient urine 
output and urea‑creatinine values back to normal levels.

Discussion
Since McArdle disease involves isolated skeletal 
muscle, it has a relatively good prognosis compared 
to other types of glycogen storage disease. In the vast 
majority of patients, the typical clinical picture presents 
weakness, fatigue, muscle pain, and darkening of the 

urine color after moderate to heavy exercise, and it is 
usually diagnosed after the first decade.[13] Only 4% 
of patients can be diagnosed before the age of 10.[15] 
According to the grading system of Martinuzzi et al.,[14] 
the patient was grade 2 and diagnosed only after the age 
of 35 despite being grade  2. Most undiagnosed patients 
are protected from attacks by limiting their exercise 
capacity, which was the case in this patient.

The most common finding in McArdle disease, which 
is the most common glycogen storage disease, is 
asymptomatic elevation of CK, change in urine color 
and myoglobinuria secondary to rhabdomyolysis.[16] 
Acute renal failure is a rare clinical feature in McArdle 
patients.[17] Acute renal failure is often associated 
with glycolysis disruption in skeletal muscle and 
rhabdomyolysis secondary to enzyme deficiency. 
According to the patient’s records, we can say that he 
had about 50 attacks and probably developed acute renal 
failure secondary to myoglobinuria.

Based on the clinical opinion of nephrology and subject 
to the consent of the patient’s relative, it was decided to 
schedule preemptive transplantation for the patient whose 
GFR was 8. In such patients, applications with the risk 
of triggering rhabdomyolysis should be avoided in the 
anesthesia method to be selected. For this reason, we 
minimized the fasting time to 6 hours in our patient. Since 
the use of cuffs may increase tissue damage, we preferred 
invasive arterial monitorization for monitoring blood 
pressure.[18] The patient was warmed with a conventional 
heater during the surgery to prevent hypothermia.

Another feared complication in muscle diseases such 
as McArdle disease is malignant hyperthermia, the 
results of which can be fatal.[12] Preoperative diagnosis 
can only be made by in vitro contracture test on muscle 
biopsies taken from patients.[19] Since we did not have 
the opportunity to perform this test in our hospital, we 
started the surgery by taking the routine precautions 
recommended and ensuring close follow‑up of the 

Figure 1: The patient’s arterial blood pressure, heart rate, and etCO2 
values in the intraoperative period

Figure 2: Laboratory parameters

D
ow

nloaded from
 http://journals.lw

w
.com

/njcp by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 10/24/2023



Bıçak: Anesthesia management in McArdle's disease

1048 Nigerian Journal of Clinical Practice  ¦  Volume 26  ¦  Issue 7  ¦  July 2023

patient. Although malignant hyperthermia, which can 
be fatal, was not observed in other cases, given the low 
number of such cases that did not develop hyperthermia, 
we as a precaution avoided anesthetic agents (especially 
inhalation anesthetics) that could trigger the disease. We 
preferred the total intravenous anesthesia method for the 
patient. We cleaned the patient’s room before surgery, 
changed the circuits and the soda lime, preferred 
rocuronium, a non‑depolarizing agent, as the muscle 
relaxant, and started the case with dantrolene sodium at 
a sufficient dose for the treatment of a possible picture 
of malignant hyperthermia.

Although there are publications in the literature 
suggesting that 50% dextrose solution should be given to 
patients at the end of the surgery to prevent respiratory 
muscle weakness and related respiratory pathologies 
in the postoperative period, we did not administer 
additional dextrose support in the postoperative period 
in our case and we extubated the patient 15  minutes 
after the end of the surgery.[20] We did not encounter 
respiratory problems in the patient during the intensive 
care follow‑ups in the postoperative period.

In the follow‑up of possible rhabdomyolysis and 
myoglobinuria‑related kidney damage in patients, 
they should be monitored for serum values of urea 
and creatinine and level of creatine kinase enzyme. In 
our patient, the levels of urea, creatinine and CK in 
the postoperative period until discharge are shown in 
Figure 2

A serum CK level of 5000‑15000  IU/l is a medium 
risk for acute kidney injury, while a serum CK level 
of >15000 IU/l is a high risk.[21] During the follow‑up of 
the patient, the CK level was measured as a maximum of 
4267 IU/l and the serum enzyme level decreased rapidly 
in the postoperative period. In addition, there was no 
problem in the postoperative diuresis of the patient, 
and there was a gradual decrease in urea‑creatinine 
values [Figure 2].

Conclusion
Our study is a first in the literature as it evaluates renal 
transplantation anesthesia management in an adult with 
McArdle disease in the light of the literature, and it is of 
significant worth that the present study reports the first 
case in this respect.

It should be known that McArdle disease can cause 
chronic kidney failure, although it is rare. If patients are 
not managed correctly with a multidisciplinary approach 
in the perioperative period, kidney damage may develop 
due to rhabdomyolysis attacks or the existing damage 
may deepen. Anesthesiologists should know the disease 

well and should be well‑prepared for complications such 
as malignant hyperthermia in anesthesia management 
and what to do to prevent the development of these 
complications.
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