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In addition to theoretical knowledge and technical skill, the successful anesthesiologist 
employs an impressive array of practical techniques which contribute to safety, efficiency, and 
speed.  Many of these useful  ideas are individual or personal and, therefore, not always widely 
known.  The emphasis that today's medicine is placing on cost:effectiveness, time saving, and 
risk management, requires that practical ideas be collected, reviewed, and disseminated.  This 
column will present such ideas monthly.  In addition they may be found as a collection on the 
World Wide Web at GASNet (http://gasnet.med.yale.edu/HomePage.html).   

Many of the initial ideas have been collected by the author from thirty five years of 
practice at over thirty different hospitals in eight countries; this experience includes the pleasure 
(and the pain) of watching faculty and residents interact during thirty years of teaching.  The 
very nature of these practical tips is that some have been learned consciously or unconsciously 
from another individual, some were developed through collaboration, some have occurred 
simultaneously in different places, and only a few can be attributed safely to one inspired 
original individual.  Unless specifically claimed or attributed to an individual, therefore, 
originality or ownership is neither implied or claimed.  Most of these ideas have recently been 
presented in lectures.  This experience indicated that many of the ideas were familiar to some 
individuals.  Each idea presented here, however, has satisfied the following criteria: several 
people, to whom it was not initially familiar, expressed interest and resolved to try it and, 
perhaps, incorporate it into their practice.   

It is a pleasure to express thanks and appreciation to members of the Education 
Committee of the Society for Technology in Anesthesia who review each item prior to 
publication.* 

Contributions and comments from readers will be essential to the collection’s growth and 
may be submitted via E-Mail, Fax, or Mail**:  
 
Control Your Space: Operating Room Layout 

Arrangement of our equipment critically influences convenience, safety, access to the 
patient, and the behavior of visitors and other members of the staff in the operating room.  Every 
anesthesiologist is familiar with some, or all, of the following problems: cables and wires under 
foot; being disconcerted by finding an item, which had been temporarily “out of sight”, such as 
an infusion bottle empty, a tube disconnected, or an alarm light showing; and the discomfort 
caused by a visitor encroaching on the “anesthetic space”; or the way that quiet (private) 
anesthetic conversation reaches the ears of the surgeon.  With appropriately positioning the 
equipment provides a controlled space in which the practitioner sits comfortably with a view of 
the patient and every piece of equipment.  Airline pilots and car drivers take such a layout for 
granted. Anesthesiologists should demand it and arrange it.  The description which follows 
applies to the patient in the supine position undergoing a procedure below the neck, but the 
principles and layout are the essentially the same for the lateral and prone positions. 
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Sit comfortably beside the patient’s left shoulder (Figure 1); this provides the best view 
of the patient as well as of all the connections, gauges, monitors, and the ventilator.  Suspend the 
infusion(s) from the opposite infusion pole (by the patient’s right shoulder) so that it is also in 
the field of vision.  The stool, ideally, is high enough to achieve eyeball to eyeball parity with the 
surgeon.  This facilitates non-verbal collegial communication as well as providing a view of the 
surgical field.  The surgeon is reassured by the view of a comfortable, relaxed, anesthesiologist, 
seen easily without having to peer over, or round, the barrier.   

When there are two members of the anesthesia team, they sit side by side sharing the 
same view of the patient and equipment; they avoid standing in each other’s way (one with his 
back to the equipment, the other with her view obstructed), and their conversation is directed 
away from, rather than at, the surgical team.  A surgical visitor or student may stand to the 
patient's right - almost at the head of the table while still being outside the controlled space 
enclosed by the anesthesia team, machine, and drug cart.  All electrical cables and connections 
should be led away from the table under the right arm.  If wires must pass close to the anesthesia 
machine they should be hooked up to the machine so that they will not get caught under the 
wheels and hinder movement of the equipment.  Additional equipment, e.g., cautery and air 
warmers, is ideally located behind the anesthesia machine to preserve uncluttered access for the 
anesthesia team on the left side. 
 

 
 
Figure 1.  Operating Room layout showing how space can be controlled by positioning the 
Anesthesia personnel (A), Machine (M), and Drug cart (D).  The Infusion (I) is in view and a 
Visitor (V) can be provided with a good view while remaining “outside” the controlled space. 
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“Preoxygenate Yourself” - have the patient help 
Preoxygenation is almost routine prior to the induction of general anesthesia.  However, 

not all patients like it and it occupies one member of the anesthesia team or the operating room 
staff.  It may be quicker, kinder, and more efficacious to ask the patients to do it for themselves.  
The patient is often better at obtaining an airtight fit; a nervous patient prefers it; and the 
anesthesiologist  is freed up to inject the induction agents.   
 

Positioning (“Tucking”) the arms 
For certain surgical procedures, it is customary to “tuck” the arms by the patient’s side.  

The method often employed is to take the draw sheet first over and then outside the arm, and 
finally under the mattress (Figure 2a).  The arm tends to fall down beside the mattress, however, 
where it may be exposed to pressure from a member of the surgical team.  This is possible 
because, as the arm shifts laterally, no additional tension develops in the sheet.  The better 
method requires an assistant on the other side of the table to roll the patient’s body away.  The 
sheet passes first under the arm, then up outside the arm before being finally tucked in under the 
body (Figure 2b).  Even in moderately obese patients the arm tend to stay securely up above the 
level of the mattress.  Any tendency for the arm to slip sideways immediately tightens the sheet.  
Precautions: 1) the sheet should be smoothed out under the patient; 2) when the body is allowed 
to role back into place, the hand and arm must be examined to ensure that the weight of the body 
exerts no undue pressure or compression.  

 
Figure 2.  The common method of tucking the arm beside the body allows the arm to fall down 
outside the mattress (A).  Bringing the sheet under the arm and then back, under the body, 
provides greater security (B) 

Clearing Clotted IVs 

When an infusion appears to be obstructed, a bolus of fluid is often administered by 
syringe.  It is quicker, and as effective, to force fluid through the infusion set as follows: a couple 
of feet away from the injection site, kink and pinch the infusion line; wind this length of tubing 
quickly and tightly round the fingers to expel fluid from the line into the patient; kink the tubing 
at the position reached; and then release the coil so that the line refills from the bag.  Very high 
pressure is generated with this technique and, if this method fails to clear a line, it is rare that a 
syringe will succeed.  Precautions: a) check that the "obstruction" is not due to other causes such 
as infiltration, an empty reservoir, kinked tubing, etc., b) as when using a syringe, observe the 
injection site to detect extravasation. 
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Mask support for children during inhalational induction 
After achieving induction in a child, there is often the minor problem of how to continue 

the anesthetic while starting an intravenous infusion.  One simple method which avoids 
delegating this task to a less skilled individual is run a single strip of adhesive tape up from the 
chin on to the face mask (Figure 3).  The circuit hoses are directed up in the midline over the 
head of the bed so that their weight provides gently tension to lift the chin via the mask and 
adhesive tape.  Precautions: 1) use a precordial stethoscope while concentrating on the infusion - 
the patient's ventilation still has to be adequately monitored; 2) torque in the hoses or at the angle 
piece has to be eliminated or the mask tends to twist to one side and break the airtight seal. 

 
Figure 3.  Tape applied from the chin of a child to the face mask can achieve an airtight seal and 
provide chin support during induction of anesthesia.   

 

Observe CVP via the stopcock 

A paradoxical consequence of the increased use of monitoring is that we ignore well tried 
and reliable methods.  Today, we commonly measure the central venous pressure using 
transducers; we forget that the central venous pressure can often be obtained from an infusion 
already in place.   

The stopcock in the infusion line is held stationary beside the head; a finger resting 
against the forehead can help provide the stability.  With the stopcock open to atmosphere, its 
height is adjusted until the meniscus remains level in the open port.  If respiratory fluctuation is 
observed and, in addition, lowering and raising the stopcock causes free flow of fluid in and out, 
then the height of the stopcock above the mid-axillary line represents the central venous pressure 
in centimeters of water.  Strictly, of course, the pressure is measured in cm of Ringers or saline, 
not water, but in practice this density difference is negligible.   

To convert cmH2O to mmHg the height of the water column must be divided by 1.36 (or 
multiplied by approximately 3/4).  Alternatively, to convert cmH2O to kPa, the height must be 
divided by 10.  Precautions: a) If free flow and respiratory fluctuations are not seen, the reading 
cannot be trusted; b) If the flui flows inwards freely, but not outwards, then the central venous 
pressure has to be lower than the final level of the meniscus; exactly how much lower cannot be 
assumed.   

Tape

Hose

Forces



Grogono Practical Tips May 6th, 1996 
   Page 5 

"Ether Screen" Clamps 
The "blood-brain barrier" is attached to the infusion poles by various methods, few of 

which are entirely satisfactory.  A towel clip, adhesive tape, or hemostat is usually applied to the 
outer, sterile, surface of the drape and the drape tends to hang down on the patient's face.  The 
most satisfactory way of ensuring that there is a dedicated clamp permanently available is to 
permanently chain a clamp to every pole (one suitable clamp is the large Z-Clip made by 
Zimmerman, Catalogue number 57-02).   

This clamp is best used under the drape; a fold, or "cuff", of the drape is stretched to the 
side touching the IV pole; the clamp is then applied under the fold to the infusion pole.  The 
sterile surface remains uncontaminated and the clamp itself tends to balloon the drape out and 
away from the patient's face. 

Nasogastric Tube Insertion 
The passage of a nasogastric tube may be facilitated by a number of techniques which 

include various combinations of laryngoscopy, forceps, and gloved fingers.  Intra-oral 
manipulation can be avoided, however, by gentle external traction.  The lubricated tube is first 
passed through the nasopharynx.  Then, before it is further advanced, the larynx is grasped by 
finger and thumb of the other hand and drawn anteriorly (figure 4).  This tends to open the upper 
esophagus and facilitates the tube entering the esophagus.  This method also facilitates the 
passage of a trans-esophageal echocardiography probe.  

 
Figure 4.  Cross section of the neck.  To facilitate passage of a nasogastric tube the larynx and 
trachea are pulled gently anteriorly to assist in opening the upper esophagus.    

 
Force Air Back out of the IV Line. 

After an infusion bag is empty, it is common for several ml of air to enter the IV line 
below the drip chamber.  This may be safely evacuated without needles or opening the stopcock 
as follows.  The IV control is clamped closed and a new infusion bag attached.  The line above 
the control is then wound tightly round a finger or pen.  The air is forced back up into the drip 
chamber.  Precautions: 1) In neonates or patients with known ASD, be meticulous to ensure all 
air is located and evacuated;  2) This technique only works in lines that have no check valve to 
prevent reflux.   
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Monitor Urine Flow in the Tubing 
Low, or absent urine flow may signify a critical surgical or cardiovascular disaster.  On 

other occasions, flow may be absent due to pooling in the bladder or an airlock, or may be so 
slow as to be scarcely perceptible - "Did a drip fall while my back was turned".   

Urine flow may, however, be easily and continuously monitored as follows.  When the 
catheter is passed, the urine drainage tubing is carefully uncoiled to ensure that urine fills the 
tubing from end to end without any bubbles.  (If a bubble develops, pinch the tube tightly near 
the bag to prevent back-flow and elevate the bag and tube to allow the bubble to rise up away 
from the body.)  The collection bag is hung from the operating table to ensure that the hanging 
loop remains filled with urine (Figure 5). Because the meniscus is below the bladder, a 
subatmospheric pressure is applied to the bladder which ensures that it remains empty and 
pooling of urine is avoided.   

To observe the rate of urine formation, the tubing is squeezed to force out a few inches of 
urine.  The meniscus can then usually be observed moving.  However, by marking the level of 
the meniscus with a piece of tape, it is possible to turn away for a minute or so and then compare 
the meniscus against the original mark.  Because the tube is similar in diameter to a two ml 
syringe, a rough estimate of the rate of flow is easy.   

 

 
Figure 5.  By ensuring that the urimeter tubing is filled, the meniscus is below the level of the 
bladder which provides a negative pressure to drain the bladder.  The meniscus can also be 
observed to provide rapid confirmation that urine formation continues.    
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Extubate Patients while they are Prone 

The prone patient is, conventionally, turned supine prior to extubation.  In practice this 
may result in either: 1) a lightly anesthetized patient coughing and straining or 2) a delay because 
a patient is kept deeply anesthetized and is slow to emerge from anesthesia.   

With appropriate precautions the advantages from prone extubation outweigh the 
disadvantages.  The prone position facilitates maintenance of a clear airway because the tongue 
falls away from the posterior pharyngeal wall; and any vomit or secretions leave via the mouth 
instead of contaminating the larynx or trachea.  The principal risks are that ventilation or 
intubation may be required.  These are met by requiring that: 1) the stretcher is available and 
properly located to receive the patient; 2) sufficient staff are present and ready to turn the patient. 

The technique which facilitates this ensures that the patient is lightly anesthetized and 
partially paralyzed.  After the final sutures are inserted the stretcher and personnel are available; 
anesthesia is discontinued, high oxygen flows are administered; and muscle relaxation is 
reversed.  The patient is extubated when and if the following criteria are met: little nitrous oxide 
(or nitrogen) remains; successful reversal was anticipated and achieved; and the patient is awake, 
responds to commands, and is capable of sustaining a head lift.  When these criteria are satisfied, 
successful extubation is routinely achieved and the patient can be turned supine without haste or 
anxiety.   

 

Vent Infusion Bags to Avoid Air Embolism from Infused Air. 
When connecting the infusion set to a fresh bag of fluid, the set is used to spike the bag 

and then withdrawn.  The bag is carefully squeezed until very little air remains in the bag.  The 
set is then reinserted.  Even if the bag is then infused under pressure, there will be insufficient air 
to reach the patient. 
 


