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Introduction

Charcot-Marie-Tooth disease was first described in 1886 and refers to a clinically and genetically heterogeneous 
group of  disorders characterised by hereditary motor and sensory neuropathy and progressive loss of  muscle tissue, 
with a prevalence of  1 in 2500. The disease progresses into muscular atrophy of  the lower extremities (which can 
affect the upper extremities as well), slowly aggravating weakness and sensory dysfunction (1).

Case Presentation

We present the case of  a 66-year-old woman with Charcot-Marie-Tooth disease who underwent anaesthesia for a 
2-stage revision of  total knee replacement over a 4-month period.

During preoperative evaluation, the patient presented with severe motor and sensory demyelinating polyneurop-
athy. Numbness and muscle weakness were present in both hands and feet, with foot drop at both sides. Muscle 
weakness was more severe at the lower limbs, whereas sensory impairment was more evident in the feet below 
the ankles. The patient had severe anatomic disorders (Figure 1a, 1b) and absence of  lower extremity reflexes 
was observed. Genetic control was requested to determine the severity of  the disease. The patient was under 
antihypertensive therapy and had undergone a gastric bypass surgery owing to obesity 10 years ago; at the time 
of  the pre-anaesthetic evaluation, her body mass index was still elevated (31.1 kg/m2). Surgery was considered 
important for the patient at the time, as she complained of  pain during movement and poor quality of  life. We 
decided to proceed with the operation, both times, under general anaesthesia. Written informed consent was 
obtained the day before surgery.
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Abstract

Charcot-Marie-Tooth disease is characterised by hereditary motor and sensory neuropathy. Its anaesthetic management is challenging 
owing to the unpredictable response observed in patients, especially to non-depolarising neuromuscular blocking drugs, and the risk of  
malignant hyperthermia and cardiorespiratory complications. A 66-year-old woman underwent anaesthesia for 2 different surgical pro-
cedures, a 2-stage revision of  total knee replacement over a 4-month period. She presented with severe anatomic disorders, accompanied 
by severe motor and sensory impairment. An anaesthetic plan without neuromuscular blocking drugs or volatile anaesthetics, using a 
clean ventilator, with dantrolene available, was successfully used both times. There were no complications during the administration of  
general anaesthesia or postoperatively at the post-anaesthesia care unit, and the patient did not complain of  pain at any time. General 
anaesthesia with a careful selection of  anaesthetic drugs proved to be a safe option for the management of  a patient with Charcot-Ma-
rie-Tooth disease.
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Total intravenous anaesthesia was selected and adminis-
tered for both procedures (2). Midazolam, propofol and fen-
tanyl were used for inducing anaesthesia, and infusions of  
propofol and remifentanil for maintenance. Neuromuscular 
blockade was not administered. Ventilation of  the lungs, 
both times, was achieved using a clean ventilator, free of  
volatile anaesthetics, with disposable circuits. Dantrolene 
was available, given the risk of  malignant hyperthermia (3). 
Monitoring included electrocardiogram, pulse oximetry, in-
vasive blood pressure, end-tidal CO2 and bispectral index 
monitoring. Paracetamol and patient-controlled analgesia 
with intravenous morphine were administered for postop-
erative analgesia. 

The first operation (removal of  implants of  previous total 
knee replacement and placement of  cement spacer) last-
ed 3.5 hours, whereas the second stage lasted 5.5 hours. 
At the end of  the procedures, the patient was extubated, 
without any complications. After both surgical operations, 
for closer observation, the patient was transferred to the 
post-anaesthesia care unit (PACU) for 3 hours, without any 
desaturations or other adverse events. At the time of  dis-
charge from the PACU, she had no complaints of  pain and 
declared that she was satisfied with the anaesthetic man-
agement.

Discussion

Patients with Charcot-Marie-Tooth disease represent a spe-
cial patient group. The anaesthetic management is of  cru-
cial importance and must be based on patients’ individual 
profile and type of  surgery. To the best of  our knowledge, 
the literature lacks case reports regarding this rare disease, 
and this is the first one regarding a revision of  total knee ar-
throplasty. This type of  surgery is challenging for the anaes-
thesiologist, as it is a more complex intervention than prima-
ry total knee arthroplasty and is associated with increased 
complications and mortality rates (4). In addition, the use 

of  tourniquet inflation may be associated with nerve injury 
and ischaemia, especially when tourniquet release occurs 
after prolonged inflation time. Reperfusion can only mod-
estly decrease the nerve damage (5) Major considerations for 
these patients include the variable, prolonged, unpredictable 
response to non-depolarising neuromuscular blocking drugs 
(6) and the risk of  malignant hyperthermia. Avoidance of  
medication-induced exacerbation of  neuropathy is also of  
great importance.

Main Points: 

• Patients with Charcot-Marie-Tooth disease may present with a 
variable and unpredictable response to non-depolarising neuro-
muscular blocking drugs and volatile anaesthetics.

• The anaesthetic management is challenging because these patients 
are at a risk of  developing malignant hyperthermia and cardiore-
spiratory complications.

• Appropriate monitoring for the patient and avoidance of  medi-
cation-induced exacerbation of  neuropathy are of  crucial impor-
tance for major surgical procedures such as revision of  total knee 
replacement.

• General anaesthesia with the avoidance of  neuromuscular block-
ade and volatiles, using a clean ventilator with disposable circuits, 
led to successful anaesthetic management. Figure 1. a, b. The appearance of  the patient’s feet.

a

b
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Conclusion

To conclude, the anaesthetic management of  a patient 
with Charcot-Marie-Tooth disease is challenging owing to 
progressive neuropathy that may lead to an abnormal re-
sponse to anaesthetic agents, especially volatiles and muscle 
relaxants, and the risk of  cardiorespiratory complications. 
In our case, general anaesthesia with the avoidance of  neu-
romuscular blockade and volatiles, using a clean ventilator, 
free of  volatile anaesthetics with disposable circuits, led to 
successful anaesthetic management in both surgical proce-
dures, with the patient consequently expressing satisfaction 
on account of  absence of  complications and postoperative 
pain.
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