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INTRODUCTION

Becker’s muscular dystrophy is a progressive neuromuscular 
degenerative disorder due to mutations of DMD gene with a 
milder clinical evolution compared to Duchenne’s muscular 
dystrophy thanks to the major availability of functional 
dystrophin. Concerns regarding the perioperative management 
of such patients have been raised due to the potential harmful 
consequences of general anaesthesia in the perioperative period. 
Cases of volatile anaesthetic- induced rhabdomyolysis are reported 
in literature, therefore a total intravenous strategy has to be adopted 
and tailored upon the patient’s history and comorbidities [1-3].

CASE PRESENTATION

Our patient is an ASA IV 63-year-old man, obesity grade 1 (95 kg, 
174 cm-BMI 31.4) affected by a supraglottic laryngeal carcinoma 
provoking severe dysphagia for solid food and mild dyspnoea. At 
the age of 29 he was diagnosed with Becker’s myopathy leading 
to the permanent loss of lower limbs motility and cardiogenic 
heart failure (ACC/AHA Stage C). Since 2000, he was diagnosed 
with an ingravescent dilated cardiomyopathy; at transthoracic 
echocardiography, severe systolic dysfunction (EF=25%) and grade 
III diastolic dysfunction (EDV=290 ml) were detected, as well as 
pulmonary hypertension (mild tricuspidal valve regurgitation, 
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Fibrillation (AF), a CRT-D was implanted in 2011. Respiratory 
function was preserved (Tiffeneau index>70, VFC>50%). A 
perioperative evaluation was performed two weeks before surgery. 
A neck and thorax CT scan and routine lab test were performed 
(Figure 1).

At his arrival at the surgical unit, the patient was monitored; two 
large-bore venous lines and a radial arterial line were placed. A 
magnet was positioned over the CRT-D. AF was the background 
rhythm. In the operating room, a surgical tracheostomy in local 
anaesthesia was performed and a tracheal cannula was placed. 
Then continuous infusion on remifentanil (0.05 mcg.kg   IBW) 
and ketamine (2-4 mcg.kg   min   IBW) were started and a bolus 
of lidocaine  (0.5 mg.kg   IBW) and dexamethasone (0.1 mg.kg  ) 
were delivered, followed by the induction of general anaesthesia 
combining a bolus of midazolam  (0.08 mg.kg    IBW) and  ketamine 
(0.5 mcg.kg  IBW). Neuromuscular blockade was obtained by 
administering rocuronium (0.3 mg.kg  LBW) and monitored 
through train-of-four stimulation; afterwards laser-tracheal 
tube was placed through the tracheostomy. Maintenance was 
conducted by administering ketamine (2-4 mcg.kg  .min   IBW) 
and remifentanil (0.03-0.08 mcg.kg .min IBW); anaesthetic 
depth was assessed by Bispectral Index Monitoring (BIS), ranging 
from 50 to 60 throughout the procedure. To ensure stability of 
the anaesthetic plan, micro doses of midazolam 0.03-0.05 mg/
kg has been titled approximately every 60’ (the last micro dose 
40 min before the end of the surgery). A protective mechanical 
ventilation strategy  was adopted  (tidal volume=6 ml.kg    PBW and 
positive-expiratory end pressure=5 cm H O, respiratory rate=12 
breaths min ). Therefore, the tumor debulking was performed 
through micro direct laryngoscopy. Magnesium sulphate (2 g) 
was administered as adjuvant for pain control; mean arterial 
pressure target was set equal or above 65 mmHg, for lower values 
boluses of noradrenaline (10 mcg) were administered. Two blood 
gas analyses were performed during the procedure; lactates never 
raised above 1,4 mmol.L   . Acetaminophen (1 g), ibuprofen (600 
mg) and tramadol (50 mg) were administered as pain relievers 
starting at the induction and continuing during procedure, as 
well as metoclopramide (10 mg) added to dexamethasone for post-
operative nausea and vomiting prophylaxis. After surgery, which 
lasted 150 minutes, sugammadex (2 mg.kg  ) was administered 
to reverse the neuromuscular blockade and the patient was 

awakened from anaesthesia and extubated. We did not register 
any delay to awake.

RESULTS

He was kept under observation in the recovery room for 4 

delivered by tracheomask, then he was transferred to the ordinary 
ward where telemetry monitoring was set for the following 24 
hours. During hospital stay he did not complain of pain or 
discomfort. He was discharged from the hospital 3 days after 
surgery. We conducted a monthly follow-up phone call for three 
months, to monitor his quality of life and functional capacity. No 
worsening in his cardiopulmonary function was detected after 
discharge.

DISCUSSION

Our perioperative management allowed us to preserve 
hemodynamic stability and optimal pain control throughout the 
procedure. It is essential to develop different strategies for the 
maintenance of anaesthesia since the dystrophic patients who 
are exposed to inhaled anaesthetics may develop disease-related 
cardiac complications, or rarely, a malignant hyperthermia-like 
syndrome characterized by rhabdomyolysis, which can occur 
intraoperatively or postoperatively.

We adopted therefore a total intravenous strategy, focusing on 
the versatile properties of ketamine both on anaesthesia and 
analgesia and its favorable profile on hemodynamic status [4]. We 
decided to avoid propofol use because of its intense hemodynamic 
impact, reducing vascular resistances both on venous and 
arterial side, possibly affecting mean arterial pressure. Relatively 
common and generally benign events (transient hypotension, 
positive-pressure mechanical ventilation, modest hypercarbia) 
can have potentially serious consequences in a patient at high risk 
of acute pathological derangements during general anaesthesia. 
In hemodynamically unstable patients, ketamine has shown 
to improve heart rate, systolic blood pressure and significantly 
reduce fluid requirements, which is pivotal in case of severe EF 
reduction.

The presence of heart failure has been described as the main 
independent risk factor for predicting perioperative cardiac 
morbidity and mortality, leading to the development of 
postoperative complications, including atelectasis and pneumonia. 
One of our main goals was to promote an adequate left-sided 
filling and contractility to grant systemic perfusion and avoid 
sudden increases both in left ventricular preload and afterload. 
Ketamine continuous infusion allows an important reduction 
of opioids administration, enhances their analgesic properties 
without decreasing the endogenous sympathetic tone [5]. It has 
been demonstrated        that opioids inhibit T-lymphocyte 
proliferation and suppress NK cell cytotoxicity; postoperative 
acute pain also seems to have an immunosuppressive and pro-
metastatic effect, therefore every effort has to be done to control 
pain with alternative drugs [6].

Ketamine administration in case of pulmonary hypertension 
is still debated. suggested to avoid its use for potential increase 
in pulmonary vascular resistances but their review was based 
on studies conducted in spontaneously breathing, healthy 

Figure 1: CT scan coronal section and sagittal section of head and 
neck before surgical debulking.

estimated  PAPs=56+5 mmHg). As he developed  chronic  Atrial
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volunteers [7]. Recent studies under more controlled conditions 
have reported no increase in Pulmonary Vascular Resistances 
(PVR) and an excellent safety profile in patients with pulmonary 
hypertension. Under high sympathetic tone conditions, ketamine 
actually may dilate the pulmonary vascular smooth muscle, as 
shown in several animal models [8]. Although the potential 
deleterious effects of ketamine on PVR remain a concern, they 
must be balanced against the benefits in terms of analgesia and 
hypnosis in absence of significant myocardial depression and 
vasodilation.

We did not observe any worsening in terms of respiratory, cardiac 
and neuromuscular function during hospital stay. According to 
his caregiver (namely, his sister), his quality of life and functional 
capacity improved after discharge, thanks to the resolution of 
dyspnoea and an extreme reduction of his dysphagia, passing 
from a totally liquid diet to a soft-solid diet [9].

CONCLUSION

In conclusion, this case report offers a different perspective 
for the intraoperative management of a frail patient with 
ketamine infusion. As reported by, COVID-19 pandemic has 
caused an important delay in diagnosis and surgical treatment 
of oncological patients, with reduction in 5-year net survival 
consequently. Our hospital effort is to maintain a safe pathway  
of oncological patient in order to mitigate the deleterious effect of  
the COVID-19 pandemic. The transferral  to the ordinary  ward 
allowed us to save resources such as ICU bed and staff without
deferring surgery.
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