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Abstract 
Background: Amyotrophic lateral sclerosis (ALS) is a serious disease in which some 
brain and spinal cells die slowly. These nerve cells are called motor neurons and control 
the muscles that allow the body parts to move. Initially, the disease causes bodily 
fatigue and muscular weakness through degeneration of the upper and lower motor 
neurons, leading to loss of ability to initiate and control the voluntary bodily functions. 
In late stages this disease causes difficulty in the normal swelling and eating that causes 
the need for PEG in patients with ALS. This clinical picture increases the difficulty and 
the anesthetic risk used during the PEG application.  
Case presentation: We are describing our experience in a 56-year-old male patient, ASA 
III suffering from ALS and being admitted to our clinic to insert PEG. The patient 
presented BMI =15.6. After the patient provide informed consent, we were monitoring 
him for detect changes in pulse oximetry, noninvasive blood pressure, heart rate and 
visual assessment of ventilator activity, level of consciousness and discomfort. We used 
balanced propofol for moderate sedation (BPS), loading dose 1mg midazolam, 0.1 mg of 
fentanyl, and 5-15 mg propofol in smaller bolus dose were applied for more precise 
dose titration. The operation was performed after the patient lost the consciousness and 
had no pupil reflex. The EGD entered to the stomach. Fistula was localized after the 
visualization of light from the tube. Local lidocaine was applied and 1cm incision on the 
abdominal wall gave the possibility for application of fistula and gastro stoma 
placement. The patient wakes up 10 minutes after the end of the procedure without 
using antidotes. The patient after treatment went home in two days using gastro stoma 
for enteral feeding.  
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Introduction 
Amyotrophic lateral sclerosis (ALS) is a 
group of rare neurological diseases, that 
is known with different names as Motor 
Neurone Disease (MND), Charcot's 
disease, Lou Gehrig's disease is a 
neurodegenerative disease. It 
characterized by progressive muscular 
paralysis reflecting degeneration of 
motor neurons in the primary motor 
cortex, corticospinal tracts, brainstem 
and spinal cord. (1) Amyotrophic lateral 
sclerosis (ALS) that usually affected the 
nerve cells (neurons) serve for 
controlling voluntary muscle 
movement. Voluntary muscles produce 
movements like chewing, walking, and 
talking. The disease is progressive, 
meaning the symptoms get worse over 
time. Nowadays there is no cure for ALS 
but treatment can relieve symptoms and 
raise the quality of life. The incidence of 
sporadic amyotrophic lateral sclerosis 
(SALS) in the 1990's is reported to be 
between 1.5 and 2.7 per 100,000 
population/year (average 1.89 per 
100,000/year) in Europe and North 
America (2). Dysphagia is a common 
symptom of ALS and leads to increased 
risk of aspiration, malnutrition, weight 
loss and dehydration. Mostly patients 
with ALS live 3-5 years after diagnosis 
but only 10% live more than 10 years 
after first symptoms. Malnutrition and 
dehydration can also occur inpatients 
whom have severe upper limb 
weakness, especially if they live alone 
for social reason, as this leads to 
difficulties in meal preparation and 
consume or prolonged meal times. ALS 
is associated with a hyper metabolic 

state; therefore, patients require 
increased calorie intake (3,4). Most 
guidelines state that supplementary 
enteral feeding should be considered 
when body weight falls by > 10% of the 
pre-diagnostic or baseline weight (5,6). 
The three options available for enteric 
feeding include percutaneous 
endoscopic gastrostomy (PEG), 
percutaneous radiologic gastrostomy 
(PRG) or radiologically inserted 
gastrostomy (RIG), and nasogastric tube 
(NGT) feeding. PEG is the standard 
procedure for enteral feeding, although 
the procedure requires mild sedation 
and therefore has implications in 
patients with respiratory weakness. To 
minimize risks, evidence suggests that 
PEG should be performed before VC 
falls below 50% of predicted (5,7) A 
percutaneous endoscopic gastrostomy 
seemed a better, though potentially 
hazardous, alternative in view of the 
often severely restricted pulmonary 
function of these patients. Therefore, we 
prospectively investigated the use of 
percutaneous endoscopic gastrostomy 
in our patients with amyotrophic lateral 
sclerosis. This clinical picture increases 
the difficulty and the anesthetic risk 
used during the PEG application 
therefore we decided to used monitor 
anesthesia care (MAC) for safety of 
patient. 
 

Case presentation 
A 56-year-old male patient, ASA III 
suffering from ALS and with 
swallowing difficulties admitted for 
elective operative treatment to the first 
clinic of general surgery to insert PEG.  
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The patient presented BMI =15.6 and he 
had a period of 4 years diagnosis. The 
patient was with mild pulmonary 
dysfunction After  the patient provide 
informed consent , we was monitoring  
him for detect changes in pulse 
oximetry, non-invasive  blood pressure, 
heart rate and visual assessment of 
ventilator activity, level of 
consciousness and discomfort. We used 
balanced propofol for moderate 
sedation (BPS), loading dose 1mg 
midazolam, 0.1 mg of fentanyl, and 5-15 
mg propofol in smaller bolus dose were 
applied for more precise dose titration. 
The operation was performed after the 
patient lost the consciousness and had 
no pupil reflex. The EGD entered to the 
stomach. Fistula was localized after the 
visualization of light from the tube. 
Local lidocaine was applied and 1cm 
incision on the abdominal wall gave the 
possibility for application of fistula and 
gastrostoma placement. The patient 
wakes up 10 minutes after the end of the 
procedure without using antidotes. the 
vital parameters were normal with used 
5 liters of O2 nasal. The patient after 2 
days intensive care treatment will total 
parenteral nutrition went home using 
gastrostoma for enteral feeding after 48 
hours.  
 

Discussion 
The management of ALS/MND has 
considerably changed over the past two 
decades, with an emphasis on 
coordinated multidisciplinary care 
between specialist, community-based 
therapists and palliative care teams. 
Although the condition is considered 
incurable, many of the symptoms 
arising during the course of the disease 

are treatable, and all efforts should be 
made to improve quality of life and help 
maintain the patient's autonomy for as 
long as possible.  Patients with ALS and 
their relatives are likely to suffer from 
depression, feelings of hopelessness and 
anxiety regarding end-of-life issues 
following the diagnosis or as the disease 
progresses (9). Symptomatic treatments 
aim to improve quality of life of patients 
and care givers. Malnutrition, 
specifically under-nutrition which is 
typically associated with disease. PEG is 
the modality of choice for long-term 
enteral access for patients who are 
unable to maintain sufficient oral intake. 
Contraindications to PEG placement 
include pharyngeal or esophageal 
obstruction, major coagulopathy, 
abdominal wall abnormalities and the 
presence of prior abdominal surgery 
involving stomach and splenic flexure 
of the colon. Although generally safe, 
PEG placement can be associated with 
many potential complications like 
pneumoperitoneum, entero-cutaneous 
fistula, small bowel or colon injury, 
splenic or hepatic injury, intra or retro-
peritoneal bleeding and abdominal wall 
bleeding (10). Swallowing difficulties 
and diaphragmatic weakness are 
usually late features (11). Respiratory 
insufficiency occurs commonly in 
patients with ALS and is a major cause 
of mortality. PEG is the standard 
procedure for enteral feeding, although 
the procedure requires mild sedation 
and therefore has implications in 
patients with respiratory weakness. (5-
9). The team of anesthesiologists may be 
asked to provide anesthesia for 
procedure that require sedation, 
monitor anesthesia care (MAC) or 
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general anesthesia. MAC is a type of 
anesthesia service during which a 
patient is typically still aware, but very 
relaxed.  During endoscopy the patients 
are in a minimal, moderate or deep 
“procedural sedation” which allows the 
specialist to perform the procedure and 
aims patient’s safety and comfort. The 
common medicines used for sedation 
are benzodiazepines as midazolam 
which act on the brain and SNQ and 
opioids as fentanyl which decrease the 
patient´s perception of pain, 
dexmedetomidine, low dose ketamine 
or propofol.  Propofol is ideally suited 
for endoscopy sedation because it is a 
short acting anesthetic induction drug 
but always is required greater level of 
monitoring (11). 
 

Conclusions 
Conscious sedation MAC may be 
considered safe because less drugs are 
typically administered during PEG 
insertion in ALS patients and these did 
not lead to respiratory complications or 
to an increase the other complications. 
Our data indicate that conscious 
sedation can be used safely in ALS 
patients with mild to moderate 
pulmonary dysfunction.(12) However, 
the application of sedatives and 
analgesics should be titrated carefully 
after monitoring the patient's level of 
consciousness and hemodynamic value 
to avoid central respiratory depression 
and airway obstruction, since the airway 
of the patient is not secured during 
MAC. It should be chosen as a proper 
anesthetic alternative after patient co-
morbidities and preferences in all the 
type of endoscopic procedures. The 
choice of sedative and analgesic is based 

on the required depth of sedation and 
analgesia of each procedure. The 
presence of a sufficiently experienced 
anesthesiologist, as well as oxygen 
supply, monitoring devices and 
emergency equipment, are required 
during MAC both in and outside the 
operating room.   
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