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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 collection presents such ideas. They were first published as separate small
collections at GASNet, stll partially available at: http://anestit.unipa.it/homepage.html

Many of the ideas were 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, and
some have occurred simultaneously in different places. Accordingly, 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. Many of these ideas were presented in lectures. This experience
confirmed 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 reviewed each item prior to publication.

These tips were originally published as eight separate articles.
In this collection the items have been provisionally grouped in the following categories:

OR Management
Airway Management
Infusion Management
Monitoring Tricks
Ventilation
Miscellaneous
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OR Management:

1. 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.

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.
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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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2. More On Operating Room Layout

An earlier article described an optimal layout for controlling space and access around the head of the
patient. This item focuses on the tangle of cables, hoses and lines which may cause inconvenience and even
danger at the head of the table. The tangle may be on the floor, in the air, or around the patient.

The pressure hoses and cables which supply the anesthesia machine can be a major source of
inconvenience. When these pipes trail across the floor, at times it may be impossible to move the anesthesia
machine at all. This is a severe enough problem to mean that one manufacturer offers wheel enclosures to
prevent pipes getting under the wheels.  An alternative approach we have used for years and which has also
been submitted by James A. Kendall, M.D., is to braid the cables together to make a single umbilical cord. An
added refinement is to secure this bundle high up at the back of the machine. When the cables are a suitable
length and are attached to the ceiling this simultaneously ensures a considerable range of movement for the
machine and a loop of cables which is neat and hangs high enough above the floor to avoid getting under any
wheels.

The area around the patient also all too easily becomes a tangle of cords and lines. For a simple case
this rarely causes inconvenience. When a procedure becomes more complicated, however, and additional lines
and monitoring devices are required - initial routine disciplined arrangement of the space makes a significant
contribution to safety. One strategy is to ensure that none of the routine lines are in evidence. These lines
include: ECG, Pulse-oximetry, capnometry, breathing hoses, temperature cable, blood pressure hose. All of
these lines can be arranged to leave the area patient adjacent to the right shoulder. Lines that are going to cross
to the left arm can be passed under the neck of the patient. When this is routine, it leaves the pillow area around
the patient's head free for additional lines and monitoring when needed. Central venous lines, PA catheter
connections, and arterial line stop-cocks can be positioned or taped in position there without having to "clear a
space" first. An additional benefit is that all of these lines are lead away clear of the anesthesiologist's feet and
therefore present less opportunities for accidental tripping, tugging, and disconnection.

The final line is the IV infusion. Many practitioners secure the stopcock to the head of the table. An
alternative technique is to shorten the line by making a neat coil secured with tape. The stopcock hangs in mid
air between the bag and the site of attachment to the patient. In complex procedures, this avoids ambiguity
about which stopcock belongs to which injection site and minimizes the risk of inadvertent injection via an
unintended route.
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3. Head and neck cases without spinning the table

During surgery on the head and neck, the anesthesiologist and anesthesia machine are commonly located
beside the patient. A tradition in many operating rooms is to induce the patient with the operating room in the
conventional layout and then, after induction, spin the table into the required position. This custom is mildly
inconvenient and introduces the risk of disconnection, wheels trapping lines, and awkward access to the patient.
In addition, the final location may varies depending on the side of the surgery. The following strategy is
recommended, particularly in a room where most of the surgery is on the head and neck.

Arrange the room in advance using the layout in the illustration. After the patient is positioned on the
table, all monitoring cables are lead up from the region of the patient's right foot - keeping the head of the
patient completely clear. The hoses employed for the breathing circuit need to about 72 inches long. For the
induction, the anesthesia machine is advanced slightly towards the head of the patient, just far enough to permit
manual ventilation. When a second skilled person is available to provide manual ventilation, the machine need
not be moved. After intubation, the machine is replaced as shown in the diagram.

Anesth.

Machi
achine Drug
Cart
Anesthesiologist

The advantages of this strategy are: 1) Minimal disturbance of the room; 2) More rapid set up; 3) In the
event of a disconnection or the need to provide tracheal suction, the anesthesia machine is never interposed
between the anesthesiologist and the airway; 4) The experienced surgeon and anesthesiologist use the same
layout for all head and neck cases regardelss of side. 5) There is easy access to the hand for intravenous or
arterial lines.

Precautions. The final layout and arrangement of lines and IV poles, etc., must permit the anesthesia
machine to role freely towards the head to permit emergency management of the airway by the anesthesiologist.

Alan W. Grogono, M.D., New Orleans LA
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4. 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.

Body

Table Top

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)
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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.
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6. Create "Sterile" work surface.

A valuable asset to any worker is a clear work area. Too often the work area on top of the drug cart is
the home of assorted syringes, tape containers, needle-boxes, syringe labels, spare laryngoscope handles, etc.
This not only impairs the ability to clean the area regularly, it enhances the likelihood that material from one
case will contaminate equipment required for the next.

The top of the drug cart should be clear. Nothing should be stored there. Shelves and drawers should be
sufficient to store everything required by the anesthesia team. At the start of each case it is then easy to spread
a clean towel or paper to ensure a fresh, uncontaminated, working area for the next patient.
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7. "Fluffers"

The multiple cords, cables and other impedimenta which dangle from our anesthesia machines have the
uncanny ability to become entrapped under the wheels despite cable ties, braiding, or suspension cables. At the
least this is inconvenient, and occasionally presents more serious risk if the machine or any of the monitors
piled up on top should topple.

A "Fluffer" represents a cost effective method to reduce, but not entirely eliminate, this problem. The
basic principle is that of a wheel shroud which rests flush on the floor but permits the caster of the anesthesia
machine to rotate freely (figure 1). When the anesthesia machine is moved the slope of the shroud keeps the
cables up and away from the casters.

The basic component is a stainless steel (the heavier the better) dog food or bowl. This is modified by
cutting out the inner container section but leaving the top of the rim. This rim needs to be curled back on itself
to prevent the rough edge from catching on the wheel and being lifted off the ground. The internal dimensions
of the bowl must be checked against the diameter of the wheel as there needs to be adequate clearance. There is
significant variability of caster size even from the same the manufacturer.

Normally the "fluffer" need cover only the back two casters. Cables are not usually a problem with the
front casters. When they are, they can be easily seen and relocated with a well aimed kick. At the front there is
also a potential problem of tripping over the "fluffers" as they have quite a wide foot (paw?) print.

When transporting the machine a significant distance over a surface which may include obstructions
(elevators, ramps) the "fluffer" can be hitched over the frame.

For those interested in trivia, the name is derived from two sources. The function of the device is to
displace or "fluff" the cables out of the way. The second was the name of the cat "Fluff" whose picture appeared
on the decorative sticker on the base of the bowl. The name of the dog was "Bob" but somehow a "Bobber"
(Bobbet ?) did not seem to convey the right image.

I am aware of a device available commercially which works on a similar principle. However the device
described here has the advantage of being an inexpensive option.

Submitted by: Richard Flowerdew, M.D., Maine Medical Center, Portland, Maine.
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8. Blood Pressure Cuff Storage

In our OR I have added a twenty inch strip of Velcro to the lateral (right) side of the anesthesia
machines. I then keep several (5 or 6) different sizes of BP Cuffs readily at hand for the many different sizes of
patient which I encounter.

Submitted by: James A. Kendall, M.D, Columbia Medical Center, Pampa, Texas
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Airway Management
1. Intubate the grossly obese patient in the sitting position

The following technique is based on a position I was taught to employ for rigid bronchoscopy for pulmonary
toilet in patients recovering from thoracic surgery. This terrifying experience was obtained shortly after
graduation. The procedure was performed "behind the curtains" in a large multi-bed surgical unit and antedated
my selecting anesthesia as a career; the few occasions on which I performed this maneuver left a lasting
impression.

The position as taught required the patient to sit almost straight up leaning against the back of the bed. I stood
on a wooden chair and leant over the bed to aim the bronchoscope vertically down or, on occasion, down and
back towards my knees. To my amazement the bronchoscope always found its way into the larynx and the
combined effect of stimulation and suction appeared to do more good than harm. Part of the advantage of the
posture was attributed to the descent of the diaphragm, mediastinum, and larynx; this lengthened and
straightened the upper airway to facilitate visualization.

Some fifteen years later I was assigned the task of anesthetizing the grossly obese for gastric stapling.
Experience with the first few cases indicated: a) it was awkward to position and reposition these patients on the
operating table (or tables - we sometimes employed two side by side); b) it could be hard to visualize the larynx
to intubate these patients; c) elevating the top half of the table facilitated intubation but was only accomplished
slowly and with difficulty.

The following procedure was then adopted: The patient was positioned initially with the table back steeply
sloping upwards to approximate the sitting position. The head was further supported on as many folded sheets
as could be accommodated by the patient. I stood on the wooden chair that I had been taught was required for
this technique. Pre-oxygenation was followed by induction with thiopental and succinylcholine, laryngoscopy
with a Macintosh 3 blade, and orotracheal intubation. The sitting position ensured that adipose tissue on the
anterior chest wall fell out of the way of the laryngoscope handle and the descent of the larynx optimized the
view for intubation. The table was then lowered to horizontal for surgery. In a small series of some twenty
cases no difficulty was encountered during intubation.

We rejected the alternative strategy of using the sitting position only when, and if, difficulty was encountered
because of the difficulty in achieving the sitting position quickly in this group of patients. This sitting (or semi-
sitting) position has been used for intubation frequently by the author subsequently. It is recommended as a
technique worth considering for adults when faced with difficulty visualizing the larynx, and in gross obesity in
particular.

Submitted by "Grog"
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2. “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.
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3. 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.

Forces \

Tape

Hose

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.
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4. 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.

Trachea
and Larynx

Esophagus

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.
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5. 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.
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6. Securing the Airway While Starting the 1.V. in Children

After performing a mask induction in a child, insert the appropriately sized LMA to secure the airway.
This maneuver, of course, frees up both hands to start the IV. For additional safety, the precordial chest piece
should be used while the 1.V. is being started

Submitted by Tom Sinclair, M.D., Laguna Beach, CA
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7. PACU Assessment: Avoid "Wake-Up! Take a Deep Breath"

The almost universal sound which greets the patient emerging from anesthesia is: "Wake up! Take a
nice dee-ee-eep breath." There are several disadvantages to this. 1) The stimulation distorts the assessment of
the patient because the resulting relative wakefulness minimizes the risk of an obstructed airway. 2) The
Anesthesiologist and the PACU staff may be falsely reassured, and therefore relaxed, about the safety of the
patient.

A more appropriate test of your patient's safety is to avoid all stimulus. Allow a minute or two to pass
so that the patient may return to a deeper level of unconsciousness. If the patient's airway becomes obstructed -
this alone provides a very useful warning and demonstration to the staff. If the patient is asleep but continues to
breath, then apply progressively firmer pressure backwards on the tip of the chin. Some patients awaken or
maintain the airway without obstruction and, in so doing, demonstrate a degree of safety.

The patients which warrant concern are the ones who become obstructed by this maneuver; they either
remain unconscious or make insufficient efforts to overcome the obstruction. These patients reveal in a very
striking way how much at risk they are and how dependent they are on close supervision by the PACU staff.
This is far more important than stimulating the patient to take one more "de ee eep breath".
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8. Securing the Endotracheal tube for the Prone Patient

Unintentional extubation as a patient is manipulated from supine to prone is a real risk. Increased
importance is accordingly placed on the security and strength of the attachment of the endotracheal tube to the
patient.  Circumferential attachment of the adhesive tape provides additional strength with minimal
inconvenience. A neat way to achieve this is to use the tape from the roll; only minimal tape is actually
unwrapped. The role of tape is used to start the attachment to the endotracheal tube. The roll itself is then
unrolled as the tape is being applied to the skin. It is passed across the cheek, beside the ear, under the neck,
and up across the other cheek to the endotracheal tube.

This technique is well suited for turning patients into the prone or lateral position, or when moving
patients into any awkward position such as being lifted into an immersion lithotripter.

Caution: After the critical move of the patient, the tape should be examined and usually torn in the mid-
line posteriorly to minimize the risk of a tourniquet effect.
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9. Teach Intubation from the Right

Sooner of later most of us find ourselves trying to teach intubation. To accomplish this without
crowding the "student", the anesthesiologist can stand at the patient's right shoulder - "outside" the anesthesia
area but in a uniquely good position to assist, see, and even intubate backhanded. The anesthesiologist's right
hand is placed over the student's left hand to guide and position the blade. When required, the anesthesiologist's
left hand achieves the intubation.

This arrangement allows the student and instructor much better views together and improves their ability
to assist each other without interfering with each other's movements.
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10. "Miracle" Chin Bar

About thirty five years ago I was introduced to a method of supporting the chin for inhalational
anesthesia administered via a face mask. The technique involves locating a specially prepared transverse bar
under the chin which is supported by the mask straps (Figure 2). To prepare the "Miracle" Chin Bar three
wooden tongue blades are wrapped in three inch wide foam tape. Strictly, any wide tape will do but it is less
likely to cause pressure damage to the chin if it is padded. The ends of the wooden tongue blades project about
an inch beyond each edge of the tape. This is important because the straps will be tucked between the ends of
the tongue blades to act as a friction grip.

The mask strap must be positioned longitudinally under the head, i.e., the long axis of the harness is
parallel with the table. The end holes of the two lower straps are attached to the face mask hooks even though
this means that the strap will initially be hanging loose. This is important because the lower two straps are then
hooked round the chin bar placed transversely under the chin; the straps must be long enough to form an angle
when tightened to exert a lift under the chin - not just a backward drag. The straps are then pulled tight from the
top of the table so that the assembly under the chin begins to work. The top two straps are crossed over to keep
them on the top of the head and then attached to the face mask with some tension to balance the lift on the chin.
Finally, the chin bar is dragged anteriorly on to the bony tip of the chin and is kept there by friction obtained by
having the straps pass between the projecting tongue blades.

This technique works well for short cases and can usually be used without inserting an oro-pharyngeal
airway. After approximately an hour it is essential to lift the bar off the chin for a few minutes to permit blood
to circulate to the skin. This technique is not widely known and, since the introduction of the laryngeal mask
airway, it may be used, and therefore known, even less. The name I have used for this bar was the name given
it my teachers who, I regret to say, are now nameless in my memory.

Submitted by: "Grog"
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11. Inhalational Instructions

We can be our own worst enemies during an inhalational induction when we instruct a child to "Take
some nice deep breaths." The patient may comply while alert and cooperative. As the child becomes sedated,
however, this period of voluntary hyperventilation is followed by hypoventilation, breath-holding, or apnea.

At the very moment when continued steady breathing might ensure continued uptake of the anesthetic
agent, we have arranged for an interruption in this process with the risk of partial emergence, restlessness, and a
prolongation of induction.

A different and better strategy employs something closer to: "Gently blow the smell away. Gently!
Gently!" This may not hasten the first stage but it tends to smooth out the second.

Submitted by: "Grog"
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12. Positioning for Macintosh Laryngoscopy

Some lessons last a lifetime. One morning, a year or two into training, several attempts to achieve
orotracheal intubation had failed. This saga was conducted with the assistance of a nurse in the privacy and
seclusion of the anesthesia induction room. Our tranquillity was disturbed first by the abrupt entry of the
gowned and gloved senior surgeon and then by his inquiry "Boy! What are you doing?" When given an
explanation that I was having difficulty with the intubation, he provided his expert analysis and prescription:
"Of course you're difficulty, boy!. Nurse put three pillows under the head. And then you, boy, put the tube in the
patient." The nurse did as she was instructed, and so did I - with no difficulty at all.

There are patients, initially difficult to intubate, who can be easily intubated using a Macintosh blade
when the head is supported on a massive stack of pillows. This is quick, atraumatic, and always worth trying.
It requires the following. The bed must be at its lowest setting unless the anesthesiologist is really tall. The
pillows are under the head not the shoulder. Folded sheets (many) are a good alternative. You are doing it right
when: a) it is awkward to achieve the initial insertion of the blade because the handle strikes the chest wall; and
b) you notice that your gaze is almost exactly straight downwards towards the floor.

Every anesthesia resident should practice this position frequently. I have, years ago, lost count of the
number of times I have employed this technique to intubate a patient for a colleague having trouble.

Submitted by: "Grog"
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12. Best Extubation Technique

Appropriate extubation technique facilitates the clearance of secretions from the upper airway, the
avoidance of laryngospasm, and the maintenance of oxygenation. A period of oxygenation prior to extubation
ensures that there is a pulmonary reservoir of oxygen to support metabolism for a few minutes following
extubation. Mouth aspiration is employed to clear secretions from the upper airway.

When the patient is judged fit to extubate, the pressure in the breathing circuit is raised with manual
pressure on the bag. Expansion of the chest must be achieved to provide enough air for an effective cough. If
the patient is straining, considerable pressure may be required; is appropriate; and may be employed safely.
With the chest expanded, the cuff is deflated and the tube rapidly withdrawn while pressure is still being
maintained. This maneuver should elicit an effective cough which clears any remaining secretions from the
vocal cords.

Immediately following extubation, and before a breath of room air can be taken the face mask is
employed to continue the administration of oxygen. At the same time forceful jaw thrust is provided using
digital pressure very close to the external auditory meatus. This has the benefit of providing a clear airway in
combination with a vigorous arousal stimulus.

The only caveat when using this technique is to "Never relax for a moment!". This technique, properly
employed, is so effective that a patient may emerge, cough, and respond to commands while being aroused, and
then subsequently become stuporous, obstructed, and hypoxic if left undisturbed. Trust me - I know! Stay
vigilant.

Submitted by: "Grog"
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13. Intubate the grossly obese patient in the sitting position

The following technique is based on a position I was taught to employ for rigid bronchoscopy for pulmonary
toilet in patients recovering from thoracic surgery. This terrifying experience was obtained shortly after
graduation. The procedure was performed "behind the curtains" in a large multi-bed surgical unit and antedated
my selecting anesthesia as a career; the few occasions on which I performed this maneuver left a lasting
impression.

The position as taught required the patient to sit almost straight up leaning against the back of the bed. I stood
on a wooden chair and leant over the bed to aim the bronchoscope vertically down or, on occasion, down and
back towards my knees. To my amazement the bronchoscope always found its way into the larynx and the
combined effect of stimulation and suction appeared to do more good than harm. Part of the advantage of the
posture was attributed to the descent of the diaphragm, mediastinum, and larynx; this lengthened and
straightened the upper airway to facilitate visualization.

Some fifteen years later I was assigned the task of anesthetizing the grossly obese for gastric stapling.
Experience with the first few cases indicated: a) it was awkward to position and reposition these patients on the
operating table (or tables - we sometimes employed two side by side); b) it could be hard to visualize the larynx
to intubate these patients; c) elevating the top half of the table facilitated intubation but was only accomplished
slowly and with difficulty.

The following procedure was then adopted: The patient was positioned initially with the table back steeply
sloping upwards to approximate the sitting position. The head was further supported on as many folded sheets
as could be accommodated by the patient. I stood on the wooden chair that I had been taught was required for
this technique. Pre-oxygenation was followed by induction with thiopental and succinylcholine, laryngoscopy
with a Macintosh 3 blade, and orotracheal intubation. The sitting position ensured that adipose tissue on the
anterior chest wall fell out of the way of the laryngoscope handle and the descent of the larynx optimized the
view for intubation. The table was then lowered to horizontal for surgery. In a small series of some twenty
cases no difficulty was encountered during intubation.

We rejected the alternative strategy of using the sitting position only when, and if, difficulty was encountered
because of the difficulty in achieving the sitting position quickly in this group of patients. This sitting (or semi-
sitting) position has been used for intubation frequently by the author subsequently. It is recommended as a
technique worth considering for adults when faced with difficulty visualizing the larynx, and in gross obesity in
particular.

Submitted by "Grog"
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Airway Management
14. Dental Floss secures the endotracheal tube.

This is a technique for ensuring endotracheal tube stability during surgery on the head and neck. Instead of
using wires or sutures, which can cost at least $5 a piece, wide, waxed dental floss is an excellent substitute. To
secure the endotracheal tube, the dental floss is passed around one or two teeth and tied securely. Next, an "air
knot" is tied about half an inch away from the tooth (teeth). Finally, the floss is passed several times around the
endotracheal tube and tied again. .

The dental floss is safe and strong and provides a cheap, atraumatic, alternative to wire. It enables the
anesthesiologist to control the position and security of the tube while freeing the surgeon to go and scrub.

Obviously, patients with poor dentition may not be candidates for this procedure. A thorough history of caps,
etc., should ensure that such teeth are avoided. We have used this technique many times during face lifts and
oral surgeries. It works wonderfully.

Credit must be given to Ms. Deborah Dach, CRNA, who first gave birth to this idea and began implementing it
in our operating rooms.

Submitted by
Martha R. Eshleman, M.D.

Assistant Professor of Anesthesiology
UCLA Medical Center
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Airway Management
15. Instant Fabrication of a T-Piece from a Closed Circuit

Patients who cannot be extubated at the end the surgical procedure require oxygen during transport and
recovery. This is commonly administered via a T-piece circuit connected to the endotracheal tube. A low cost
alternative to opening a new T-piece circuit is to make an equivalent T-piece circuit from the closed circuit
tubing which has been used to anesthetize the patient.

This "self-made' T-piece is fabricated by cutting both the inspiratory and the expiratory hoses at approximately
the same length as a standard T-piece. The oxygen is then supplied at the elbow connector to the port where the
CO2 analyzer tube was previously attached (see photograph). In effect this provides a T-piece in which the
expiratory limb is composed of "twin" .parallel tubes.

Manuel C. Vallejo, Jr., M.D.
Wexford, PA
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Airway Management
16. Facilitating Endotracheal Intubation using a Laryngeal Mask Airway (LMA)

When a Laryngeal Mask Airway is appropriately positioned, the laryngeal inlet is in close opposition to the
orifice at the lower end of the LMA. This anatomical alignment can be used to facilitate the blind passage of an
endotracheal tube. Prior to the insertion of the LMA, the "web" at the lower end of the tube is removed using
scissors. This web will otherwise prevent passage of the tube. An endotracheal tube is then selected,
lubricated, and passed through the tube to ensure it is small enough to pass freely.

Once the patient is anesthetized with the LMA in place, the endotracheal tube is advanced through the LMA
and into the larynx. Manipulations which may increase success include minor adjustment up and down of the
LMA placement combined with rotation of the endotracheal tube.

If these attempts fail to achieve endotracheal intubation, the modified LMA will still be in place. It may then be
used to facilitate intubation using a fiberoptic bronchoscope passed via the LMA.

Michael Gold, MD
Rancho Mirage, CA
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Airway Management

17. Preoxygenate the claustrophobic via the face-piece adapter

Pre-oxygenation prior to the induction of general anesthesia confers safety by delaying arterial oxygen
desaturation. However, some patients, e.g., those with claustrophobia, may refuse having a mask placed over
their mouth and nose. One measure I find helpful is to detach the mask, set the flow meters to deliver 100%
oxygen, and ask the patient to breathe deeply in and out through the face-piece adapter. Some patients find it
comforting if they hold the tubing themselves. After general anesthesia is induced, the mask is replaced to
facilitate ventilation as the anesthesiologist proceeds with airway management as usual.

Over the last few years several patients have thanked me on awakening for my being so accommodating and
report having had bad experiences with masks being held over them during previous anesthetics. The method
described here gives the patient a sense of control while still achieving effective denitrogenation prior to
induction.

Submitted by:
Richard O'Leary, Jr., MD
Los Gatos CA 95032
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Airway Management

18. Insert Laryngeal Mask Airways Inflated

Standard instructions for use of the Laryngeal Mask Airway (LMA) describe inserting the device lubricated and
uninflated. It is acknowledged that the tip might flip up on hitting the posterior pharyngeal surface and cause
difficulty with the insertion.

For the last few months, I have been inserting LM As unlubricated and inflated. Since adopting this technique I
have not had a single problem with insertion. I employ less air than I anticipate will be required for a good seal
and then adjust the volume after placement. I still deflate the device prior to removal.

Submitted by:
David M. Barnert, M.D.,
Albany, N.Y.
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Airway Management

19. Clip the Roof off the Nasal Prongs

Nasal prongs are often used to both oxygenate the patient and sample exhaled air for capnometry. Fairly
frequently, the sampling tube impinges on the floor of the nose and fails to adequately sample the exhaled gas.
Performance can be enhanced by using scissors to clip off the "roof" of the distal end of the nasal prongs. The
soft rounded underside remains to provide comfortable contact with the nasal tissues.

This technique does not, of course, improve sampling in a mouth breather; but, it does remove one
source of malfunction during Monitored Anesthesia Care.
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Infusion Management:

1. 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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Infusion Management:

2. 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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Infusion Management:

3. Vent the air from Infusion Bags to Avoid Air Embolism.

After "spiking" a new infusion bag, remove the infusion set from the bag. Then squeeze the bag to vent
out nearly all the air and reinsert the infusion set. There will now be insufficient air in the bag to reach the
patient when the bag is empty - even when using pressurized infusion.
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Infusion Management:

4. "Hold your own IV tubing"

During the interval between the insertion of an intravenous cannula and application of the adhesive tape,
there is a risk of the cannula being dislodged from the vein. Professional assistance is not always readily
available; however, a highly motivated amateur - the patient - is always present. Adjust the IV tubing into a
convenient position and ask the patient to hold the line while you apply tape. No assistant will bring such
enthusiasm to this task as a patient who knows his diligence will reduce the chance of an additional
venepuncture. The anesthesiologist can now tear and apply the tape in comfort. Remember to thank the patient
for such dedicated participation
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Infusion Management:

5. Force Air Back out of the IV Line into the bag.

When an infusion bag is empty, it is not uncommon for a small quantity of air to enter the tubing below
the drip chamber. Conventionally this air is vented lower down via a needle or a stop-cock. A quicker and
tidier alternative is to force the air back up into the bag by winding the tubing round a finger or pen. The
routine inclusion of check valves in infusion sets has limited the usefulness of this technique because it only
works when the fluid level is above the first check valve. .
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Infusion Management:

6. Intravenous access in the hypovolemic patient:

I can provide no attribution for this tip, but I doubt that I originated the idea. Intravenous access is often
difficult in hypovolemic patients, but sometimes a small catheter can be, or has already been, placed in a small
superficial vein. Once patency of that initial IV site is assured, a tourniquet is again be placed on that same
limb and about 40 to 50 milliliters of intravenous fluid is injected through the small catheter. This fills the
larger veins to facilitate placement of a larger (14 or 16 gauge) catheter. Typically, pale pink fluid returns into
the needle and catheter hub to confirm the intravenous placement.

Lee Welter, M.D., Chico CA
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Infusion Magement:

7. Hastening Uptake in Low Cardiac Output States

Patients with a low cardiac output, e.g., those presenting for cardioversion, may have prolonged circulation
times with an unpredictable onset of anesthesia following the injection. When this is anticipated, the patient is
requested to keep the arm raised while the anesthetic is administered. The bolus of drug then reaches the central
circulation more quickly. This minimizes induction time and tends to facilitate employing an appropriately
small dose.

The patient is asked to keep the arm in this position after administering the bolus; the ability to so do acts as a
monitor for the sedation level. Shortly after the patient can no longer hold the arm up, the eyelid reflex is
checked to confirm that, e.g., in the case of cardioversion, it is appropriate to proceed.

Submitted by:
Bill Daly, MD,
New Orleans, LA
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Monitoring Tricks:

1. 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 cmH>O to mmHg the height of the water column must be divided by 1.36 (or multiplied by
approximately 3/4). Alternatively, to convert cmH>O 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.
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Monitoring Tricks:

2. 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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Monitoring Tricks:

3. Pulse Oximetry to Monitor Sedation Level

When procedures are performed under local anesthesia with sedation, there is a risk of over-sedation and a need
for assisted ventilation. To help avoid this, sedation is commenced with the nasal cannula in place but without
supplemental oxygen flowing. This enables a slight fall in the patients oxygen saturation to be a more sensitive
indicator that the patient has reached an appropriate plain of sedation. Supplemental oxygen is than commenced
so that the saturation will return to normal quickly. During the case the oxygen flow is maintained at the lowest
level commensurate with adequate saturation. Under these circumstances, additional sedation may be safely
administered. Any reduction in saturation prompts a temporary increase in oxygen flow.

The underlying principal is that when using minimal supplemental oxygen, hypoventilation promptly causes
hypoxemia. At higher flows this safeguard is lost. The minimum oxygen flow technique enables the pulse
oximeter to provide an early warning of hypoventilation.

Submitted by:
Bill Daly, M.D.,
New Orleans, LA
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Ventilation:

1. Hypoventilate to Avoid Post-Induction Hypotension

Transient hypotension following induction occurs frequently, particularly in patients who are elderly,
small, and frail. Significant post induction hypotension is nearly always associated with a low PCO;. This
complication can be avoided, or treated if it has already occurred, by deliberate hypoventilation. Typical initial
settings could be a repsiratory rate of 6/min and tidal volumes in the 300-500 ml range depending on the size of
the patient.

Infrequent small tidal volumes cause less impairment of venous return and a PCO; between 45 and 50 is
associated with a cardiac output which is well maintained. Deliberately setting the anesthesia ventilator to
initially provide hypoventilation enhances the patient's safety. It also increases the likelyhood that attempts at
spontaneous ventilation will provide early indication of the reversal of the effects of succinyl choline.
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Ventilation:

2. Pre-Set the Ventilator and Employ it Early.

Following intubation there is a short period of intense activity when an "extra pair of hands" is useful.
During this period, necessary activities may include application of tape to the tube, auscultation of the chest,
adjustment of gas flows, selection of vaporizer concentration, insertion of airway and esophageal stethoscope;
protection of the eyes, attachment of additional monitors such as a nerve stimulator, preparation and
administration of additional drugs, as well as making frequent observations of capnometry, pulse-oximetry,
blood pressure, ECG, and gas concentrations. At some point in this sequence, often later rather than sooner,
mechanical ventilation is initiated.

A useful strategy is to preset the ventilator to provide frequent breaths, e.g., a rate for 20 bpm, with a
rapid, i.e., audible, inspiratory flow rate. Either immediately, or after a single initial manual breath to observe
chest movement and capnogram, the ventilator is switched on while the other duties are carried out.
Auscultation can be performed, and the other preparations completed, while the patient is automatically
ventilated with the appropriate inhalational anesthetic agent. At the first convenient opportunity the ventilator is
slowed down to a normal setting to avoid the risk of hyperventilation and hypotension.

Submitted by: "Grog"
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Ventilation:

3. Administer Metered Dose Inhalational Drugs with 60 ml Syringe.

This trick permits a metered-dose inhaler to be used to administer vapor directly into the anesthesia gases
without having to disconnect the circuit from the tube. The drug cartridge from the inhaler is placed into a 60
cc syringe; the plunger is then replaced so that when it is depressed, the contents will spray out of the syringe.
When needed, the syringe is screwed on to the sampling port of the circuit; the drug may then be injected into
the circuit without disconnection and without wasting any drug. A benefit of this technique is that one can time
the injection to occur during inhalation. This minimizes droplet deposition on the walls of the upper airway and
facilitates the droplets being carried deeper into the lung.

Submitted by:
Glenn Shopper, M.D.
Kansas City, MO
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Ventilation:

4. Know Pressures in All Pressure Units

Anesthesiologists make measurements using a number of different units: Tank pressures may be known
in atmospheres; pipeline pressures in 1b/sq.in.; blood pressure in mmHg; ventilator pressures in cmH>O;
barometric pressure in millibars; pressure when SCUBA diving in feet of water; all pressures in kiloPascals in
some countries; and automobile tire pressure when touring in Europe in kg/cm?2.

All too often these measurements are kept distinct and unrelated to each other. The anesthesiologist
who observes the height of the central venous pressure in an open stopcock may struggle to convert this simple
and reliable measurement to mmHg; the magnitude of the ventilator pressure cannot be compared to the central
venous pressure; the relationship between ventilator pressure and atmospheric pressure is commonly unknown.

The following table provides three common measurements in several different units.  All
anesthesiologist should practice making such conversions. Some of the figures below are approximations to
facilitate learning and calculation, e.g., atmospheric pressure is actually 1034 cmH7O. Such differences are
trivial physiologically.

Atmospheric Blood Ventilator
Pressure Pressure Peak Pressure
Atmospheres 1 0.16/0.105 0.02
kg/cm? 1 0.16/0.105 0.02
meters HyO 10 1.6/1.05 0.2
kPa 100 16/10.5 2
mBar 1000 160 / 105 20
cmH>0 1000 160/ 105 20
mmHg 760 120/ 80 15
Ib/sq.in 15 24/1.6 0.3
ft HoO 33 52/35 0.65
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Miscellaneous:

1. Epidurals: "Doctor - you are too far to the Left!"

When performing epidural anesthesia in obese patients, bony landmarks may be impossible to find.
Eventually however the needle will strike bone - usually part of the lamina. If asked, the patient can usually
identify whether this is to the left or right side of the body. Indeed the patient's ability to detect subsequent small
corrections implies that two point discrimination may even be more sensitive than it is on the skin of the lower
back. This has proved useful on several occasions over the past fifteen years, particularly in obese obstetrical
patients. Communication is maintained and the patient's participation has made a success of a situation which
was potentially stressful for the physician and the patient.

Submitted by Ian Keith, M.D., ???Location???
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Miscellaneous:

2. Never Tear Tape - the Roll is its own Dispenser

One of the hallmarks of the "well prepared" anesthetic location is a gala festoon of adhesive tape
hanging from every pole, ledge, and rail. The penalties include impaired visibility of essential equipment, a
tangle of tape adhering to itself, and a gummy residue which prevents the 1.V. Pole from being raised or
lowered.

The solution is to use the tape directly from the role. Tear what is needed as the tape is being applied.
There is no lengthy tail to stick to itself. Wastage is eliminated. 1.V. poles work again. Time is saved.
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Miscellaneous:

3. Give succinyl choline initially - don't wait

In training we are commonly taught to confirm that it is possible to manually assist ventilation before we
administer the succinyl choline. In practice, however, administration of succinyl choline is one of the
maneuvers we commonly utilize to overcome just this problem. When we are confronted by a problem, it
means that instead of making the best use of the valuable time afforded by pre-oxygenation, we effectively
waste a couple of minutes to no benefit.

In practice, the time offered by pre-oxygenation and the time offered by succinyl choline are essentially
similar - they wear off together. But, this is only true provided the succinyl choline is administered on
induction, - at the start of the period when the oxygen is being consumed, i.e., it is probably actually safer to
administer the succinyl choline immediately following the induction drug instead of waiting.
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Miscellaneous:

4. Children and the Truth in the OR

Inappropriate language in the operating room makes our job harder. One of the commonest errors must
be for someone in the operating room to inform a young patient: "We're not going to hurt you." Even the
youngest child has learned just one very important lesson in life - any adult saying "I'm not going to hurt you" is
not to be trusted.

The experienced practitioner knows this well. Other personnel providing assistance may be less
conscious of this pitfall and try to reassure your patient. In our preparation we may need to brief other people in
the operating room - and today this often includes the child's parents. Such efforts can forestall this unwanted
"assistance". It then allows you, before an injection, to say something closer to the truth like: "This will hurt
just a little bit . You stay very still and say 'Oh! Doctor - you're hurting me a little bit'."

Submitted by: "Grog"
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