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Introduction 

 

The choice for most of the anesthesiologists for many years 

has been the operating room. However, because of recent 

advances in other medical practices, an exponential growth has 

been seen in the need for anesthesia services outside the operating 

room. Each area presents its own unique challenges for the 

anesthesia care team, from the patient population seen (extremes 

of age, critically ill) to the very nature of the location itself 

(presence of bulky equipment, small area, radiation exposure ... 

etc.) The trend to perform interventional procedures outside the 

operating room will continue, and the demand for safe and 

effective anesthesia will undergo tremendous growth (Jastrowicz 

et al, 2011). 

Procedural sedation and analgesia is a minimally depressed 

level of consciousness that retains the patient's ability to maintain 

a patent airway independently and continuously and to respond 

appropriately to physical stimulation and verbal commands. 

Procedural sedation and analgesia may be administered during 

therapeutic, diagnostic or surgical procedures. The level of 

consciousness encountered during procedural sedation and 

analgesia should be distinguished from two other levels of 
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consciousness: deep sedation and general anesthesia (Prescilla 

and Mason, 2013). 

Deep sedation is a controlled state of depressed 

consciousness or unconsciousness from which the patient is not 

easily aroused, accompanied by a partial or complete loss of 

protective reflexes, including the ability to maintain a patent 

airway independently and respond purposefully to physical 

stimulation or verbal command. General anesthesia is a controlled 

state of unconsciousness accompanied by a loss of protective 

reflexes, including loss of the ability to maintain a patent airway 

or to respond purposefully to physical stimulation or verbal 

command. In actuality, a continuum exists among conscious 

sedation, deep sedation and general anesthesia. The patient's age 

and preexisting medical conditions may significantly alter the 

dosing requirements needed for procedural sedation and 

analgesia. If either deep sedation or general anesthesia is required 

for the procedure, skilled anesthesia personnel should be available 

to assist in the management of the patient (Prescilla and Mason, 

2013). 

 Non-pharmacological measures such as reassurance, 

presence of a parent, and distraction techniques may permit 

completion of short painless procedures in some children. 

However, the majority of painless and virtually all painful 

http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24226485
http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24226485
http://www.ncbi.nlm.nih.gov/pubmed?term=Mason%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24226485
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procedures in children require the use of sedative and/or analgesic  

agents. Furthermore, most children require deep sedation to 

assure scans of diagnostic quality, since mild and moderate planes 

of sedation do not consistently provide the extent of 

immobilization needed to perform these studies. Invasive 

radiologic procedures that require sedation include angiography, 

embolization, arteriography, myelography, percutaneous insertion 

of drains, nephrostomy tubes and gastrostomy tubes, and CT-

guided procedures such as biopsies or abscess drainage. These 

procedures involve varying degrees of pain and discomfort for the 

patient. The anxiety associated with these procedures, particularly 

in children, further heightens the perception of pain and decreases 

their ability to cooperate. The goals of sedation for these 

procedures, therefore, include anxiolysis, analgesia, and amnesia, 

especially for children who require repeated procedures  (Pacheco 

and Ferayorni, 2013). 

The use of intravascular iodinated contrast media in 

radiological investigations is common. Increasingly, anesthetists 

are involved in the care of patients undergoing these 

investigations. While the use of intravenous contrast media (ICM) 

is generally safe there are important adverse effects that need to 

be recognized and measures instigated to prevent or treat these 

effects (Dickinson and Kam, 2008). 
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Because radiotherapy requires absolute immobility and a 

parent cannot accompany the child during treatment, young 

children undergoing radiation therapy nearly always require 

general anesthesia. The evolution of treatment strategies for 

certain brain tumors and some other solid tumors such as 

neuroblastoma and sarcoma have been broadened to include up to 

36 fractions of radiotherapy, which is administered on 

consecutive days. Conventional radiotherapy, shaped-beam 

radiotherapy, gamma knife, and high-energy proton beam therapy 

(cyclotron) have all been used in children, and have similar 

anesthetic and monitoring requirements (McFadyen et al, 2011). 
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Objectives of the study 

 

To review sedation and anesthesia for radio-diagnostic and 

radio-therapeutic procedures from a wide variety of aspects such 

as physical principle, precautions, hazards, anesthetic 

management and monitoring of patients undergoing imaging to 

maintain the same high standard of anesthetic care provided in the 

operating suite.  
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General Considerations in Anesthesia at 

Remote Locations 

 
 DEFINITION OF A REMOTE LOCATION 

Remote locations, where anesthesiologists may be required 

to administer anesthesia or sedation outside the operating theatres, 

include radiology suites (e.g. cardiac angiography, interventional 

radiology (IR), CT scan, MRI.), endoscopy suites, the dental clin-

ic, the burns unit, psychiatric unit for electroconvulsive therapy, 

renal unit for lithotripsy, and the gynecology unit for in vitro ferti-

lization (Sethi and Smith, 2008). 

 

 Challenges of anesthesia in remote locations 

 Safety of the patient is the overriding goal of anesthesia in 

remote locations and the standard of care should not differ from 

that offered in the operating theatre. Rapid recovery from anes-

thesia or sedation is beneficial. In some circumstances, sedation 

may be chosen rather than general anesthesia (Scherrer 2011).  
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The particular goals to consider when sedating patients are 

to guard the patient’s safety and welfare, minimize physical dis-

comfort and pain, control anxiety, minimize psychological trauma 

and maximize the potential for amnesia, control movement to al-

low safe completion of the procedure, and return the patient to a 

state in which safe discharge from medical supervision is possi-

ble. Also some procedures may have special requirements de-

pendent on the location or the procedure being undertaken 

(Lakshmia et al, 2009). 

Challenges can be classified as challenges related to equipment, 

staff, the procedure itself, and the patient. 

 Equipment 

Work spaces are frequently retrofitted to accommodate an-

esthesia providers (and associated equipment) because procedural 

areas were not constructed with anesthesia delivery in mind. This 

often produces less-than-ideal working conditions for the anesthe-

sia team. In radiological procedures often dim ambient lights is 

used to accommodate digital images, making it difficult for the 

anesthesiologist to see equipment or observe patients (Barbara, 

2009). 

The mix of unfamiliar work environment and processes 

along with a moribund patient can be especially problematic. 


