THE ANESTHESIOLOGIST’S RESPONSIBILITIES IN TRACHEOSTOMY

OraL B. Crawrorp, M.D.

TaE first and undoubtedly the most empha-
sized lesson in anesthesiology is the importance
of establishing an airway and ining an

tion of the upper respiratory passages.
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adequate exchange of respiratory gnscs
Tracheostomy is one means of providing an
airway where the more conventional methods
are unavailing. Seldom is its use necessary

for anesthesia. However, the anesthesiol 's

panded to include lower respiratory obstmctm
as well as other interferences with pulmonaxy
ventilation. Foremost among the latter is
problem of accumulated secretions. The clearS
mg of material from the respimtory tree g
dent upon the peristaltic action of theo
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knowledge of and experience with resplm!ory
physiology, combined with the frequency
with which he is in contact with patients who
need this procedure, make it mandatory that
he assume the responsibility for urging that
indicated tracheostomies be performed and
that they are properly managed. This not only
includes surgical patients, but also medical
patients who the anesthesiologist sees in con-
sultation,

The reluctance of some physicians to order

or, in emergency, perform a tracheostomy is

bronch:, the motility of the cilia, the coug
reflex and postural drainage. Should the
evacuating process be significantly depressedQ
secretions may accumulate in the respiratons
passages and progressive hypoxia ensue. ThZ
physiological significance of tracheostomy hag
only recently been appreciated. It has

stated® that this procedure reduces da&
anatomical dead space by approximately hmm
thirds, permitting more efficient resplmtmﬁ
without increasing respiratory effort. It alsw
i the efficiency of respiration by db\

appalling. It is unfortunate that the procedure
is ignored in an alarming number of incidences
where it is obviously indicated. This rel

seems to be attributable to one or more of the
following factors:

(1) Unawareness of the indications and
failure to obtain consultation for the patient.

(2) Not a common procedure in the com-
munity except in desperately ill cases, and
therefore not considered.

(3) Lack of experience in performing a
tracheostomy and appreciating its true value.

(4) Inadequate knowledge of respiratory
physiology.

(5) Desire to avoid the cosmetic problem
of a neck scar unless “absolutely necessary.”
This often results in the procedure being un-
necessarily delayed or dismissed.

InpiCATIONS
Until recent years, tracheostomy was utilized
primarily as a bypass for mechanical obstruc-
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creasing the fluctuation of intrapleural pn::9°
sure, thus decreasing paradoxical motions obj
the chest wall or mediastinum as in sever§
crushed chest, extensive thoracoplasty or opm‘?;
pneumothorax.

Tracheostomy should be considered in alo
most all situations where pulmonary venh!zﬁ)
tion has been or will be seriously xmpmred.—\
It is the preferred method for managing lhé”
airways of patients requiring repeated trachealR®
aspiration by catheter or bronchoscopic suction3
and obligatory where hanical obstructios
or functional disturbances interfere with nde§
quate alveolar ventilation. Frequently theren
are multiple reasons for performing a traches,
ostomy.

Tracheostomy may be indicated in any
the conditions listed below:

r%/(q

Mechanical Obstruction

A. Neoplasms of the upper respiratory
sages or its surrounding structures.
1. Palliative.
a. Inoperable.
b. Preradiation.
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2, Post-radiation obstruction.
3. Preoperative and postoperative.
a. Radical neck or maxillo-facial re-
section.
b. Laryngectomy.
c. Hemorthage into
structures after thyroidectomy.
B. Inflammation of the respiratory p i
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6. Metabolic disorders  (myesthenia
gravis).
7. Acute hemorrhage following broncho-
scopic biopsy.
paratracheal TECIHNIQUE OF PERFORMING A
TrACHEOSTOMY
A« tent anesthesiologist should be

or surrounding structures.

1. Acute laryngotracheal edema (in-
cluding post-intubation).

2, Ludwig’s Angina, severe,

3. Diphtheria.

4. Chronic granulating processes.

E bums of respi Y I g

. Inability to cstablish or maintain an

airway by conventional means.

Following traumatic removal of foreign

body from trachea.

=h3)

Functional Disturbances
A. Maxillo-facial injuries, particularly when
combined with head, neck or chest in-
juries.

. Following pulmonary surgery in patients
with ‘moderate to severe impairment of
ventilatory function.

1. Ad d pul vy emphy or
fibrosis.
2. Inadequate functional reserve.
C. Fracture of larynx or trachea.
D. Crushed (Flail) chest.
E. Impaired neurc \/ hani: re-

sulting from injury or discase.

Accumulated Sccretions

A. U 0 patient.

or

1. Head injuries.

9. Cerebrovascular accident.

3. Drug poisoning (barbiturate, mnar-
cotics, etc.).

4. Systemic toxicity (uremia, septice-
mia). '

5. Postoperative neurosurgical patient.
. Conscious patient

1. Debilitated patient—postoperative.

2. Severe chest injury.

3. Respiratory bumns.

4. Poliomyelitis or encephalitis.

5. Injury of cervical and upper thoracic

cord.

able to perform a tracheostomy skillfully
whenever the situation warrants. This is not
to say he should perform this surgical pro-
cedure electively as part of his special services.
He should obviously defer to a surgeon trained
in the technique of trachcostomy, should one be
present. . However, since one of the basic re-
sponsibilities of the anesthesiologist is man-
agement of the airway in such a manner as to
insure adequate alveolar ventilation at all times,
it is obvious that this must include the ability
to perform a tracheostomy should it be neces-
sary.

The fine points of surgical technique as well
as the instruments and sutures needed are de-
scribed in most basic surgical texts,® and there-
fore will not be discussed. Obviously, the
procedure is best learned under optimal condi-
tions in the operating room with instruction
from a skilled surgeon. The primary con-
siderations are as follows:

(1) When possible, t y should
be .performed in the operating suite where
adequate lights, maximal facilities and trained
personnel are available. The patient’s room
should be utilized only in emergency situa-
tions.

(2) Oxygenation of the patient by mask,
or endotracheal tube if necessary, allows the
surgeon more time to perform an adequate
tracheostomy. Hypoxic patients are restless
and unreasoning; it is difficult to obtain their
cooperation,

(3) The anesthesia for this procedure varies
from none in acute emergencies to the utiliza-
tion of an already existing general anesthesia
for an elective tracheostomy postoperatively.
In most instances, infiltration of the neck
tissues with a local anesthetic drug is the
method of choice.

(4) Place the neck in a- hyperextended
=osition.
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.(5) The skin incision (3 to 4 cm.) mnyb be
either vertical or transverse (fig. 1). The
transverse incision offers better tic re-
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flow and even cause aspiration of pharynged:
contents due to mouth breathing. For thes'a‘o)

cir

sults. The vertical incision offers easier access
to the trach y for changing tubes, and
is preferred in emergency operations.

(6) Divide the strap muscles in the mid-
line.

(7) Incise the tracheal rings vertically well
below the cricoid cartilage. Incision of the
tracheal rings close to the cricoid and ecrico-
thyroidotomy is the chief cause. of laryngeal
stenosis and should therefore be avoided. The
vertical incision may be extended into a T
shape, or a portion of the anterior wall of the
trachea (second to third ring) removed.

(8) Division of the thyroid isthmus may be
necessary.

(9) Select and position a double lumen
tracheostomy tube of proper length with a
diameter adequate for a free flow of respira-
tory gases and for easy passage of a suction-
ing catheter. Most surgeons utilize either
a number 5 or 8 tracheostomy tube in adults,
and these are as a rule satisfactory. However,
there are instances, particularly in large pa-
tients, where the resistance imposed by a
standard size tube may seriously reduce air-

tances, tubes with larger lummn&
(8, 9, 10) have been devised3 whose r&nsﬁ?
ance to the flow of gas is minimal.

Should the patient develop a persxsten@
cough, or show signs of respiratory distress, @«
if .it is difficult to pass the aspirating mlheteg
because of an obstruction, or should the tubg
appear to be lying at an unusual angle, th®
tube is likely to be either malpositioned og
the lumen is too small. Proper position of the;
tube is important. Improper position not onl
impedes airflow but can lead to tracheal ulcersd
tion and even erosion into a major blood v&sseg
Low tracheostomies, particularly in childr
may require gauze packing under the wmgseE:
the cannula to shorten the tube,

(10) Secure the tracheostomy tube by E
neck collar or with suture. &

(11) Observe the patient carefully ;\fteg‘
tracheostomy to be sure that the cannula 8
adequately functioning, hemostasis s
and a suction catheter can be passed wi
ease. If the patient is able to talk \wlhmm

Tuding the tracheostomy tube, the tube fg
either not in the trachea or it has becom&
occluded by incrustation of secretions.’
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CoOMPLICATIONS

The performance of a tracheostomy, even
when urgently indicated, by no means assures
1 successful outcome. Although the operation
in itself may be lifesaving, serious complica-
tions occur with such frequency that it would
be unwise to proclaim it a simple, harmless
procedure.  However, most of the complica-
tions are preventable. As with most medical
problems, prophylaxis is the preferred method
of treatment. The highest incidence of com-
plications occurs in young children, particu-
brly under one year, and in patients on whom
an emergency tracheostomy has been per-
formed. Complications may be divided into
those related to the surgical procedure and
those related to postoperative care.

Surcicar. CosrpricaTions: Most of the com-
plications related to the surgical procedure
follow emergency operations where good tech-
uic has been sacrificed due to the urgency of
establishing an airway. Others are related to
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this complication is reduced if the trache-
ostomy is performed in patients whose trachea
has been intubated to overcome or prevent
partial respiratory obstruction.

Apnea 1 liately after Trach y.

-Although this is not common, the result may

be fatal. Various hypotheses have been of-
fered for this phenomenon. The most accept-
able one to the author-" is that of rapid reversal
of a p g resy y acidosis resulting
in’ cardi i 1l and respiratory fail-
ure secondary to inadequate medullary blood
flow. Blood pressure and pulse should be
recorded before tracheostomy and postopera-
tively every ten minutes for one hour. If
hypotension develops, the patient should be
placed in Trendelenberg’s position and a vaso-
pressor drug used if y. One hundred
percent oxygen should be used cautiously in
order not to interfere with the effect of the
chemoreceptors on the respiratory center.
PostoPEraTIVE TRACHEOSTOMY CARE: Tra-
cheostomy ahms physiology of respiration and

errors in surgical technic and judgment.

Tracheal Stenosis. This sequela was once
considered the most frequent and serious
complication. Its occurrence is related to high
tracheostomy where the tracheal incision is
dose to the cricoid cartilage. Tight suturing
of the tissue around the tracheostomy tube is
also said ¢ to be a principal cause of tracheal
stenosis. Contamination may also contribute
to the development of stenosis.

Hemorrhage after Tracheostomy. Gross
hemorrhage is a relatively uncommon com-
plication, but if it occurs, it is a most serious
one. - It is due to malposition of the trache-
ostomy tube with erosion into 2 blood vessel.
Reinsertion of a clean or dislodged trache-

probl that must be ap-
precmted bv the attending physician. This
requires that an organized and efficient pro-
gram for tracheostomy care be instituted to
assure maximal benefit to the patient.

In bypassing the nasopharynx and larynx,
two major problems arise: (1) the cough
mechanism is impaired since the individual is
unable to remove adequately material in the
tracheobronchial tree or to expectorate ef-
fectively sccretions that accumulate in the
oro- or hypo-pharynx. (2) The inspired air
does not receive the water vapor that it ordi-
narily obtains from the nasal mucosa. This
results in thickening and inspissation of secre-
tions to the point of crusting. Management is
therefore centered around the correction of

‘stomy tube is h tly the y ing
tmuma. It is most likely to occur in small
children, and death may follow if adequate
facilities for managing the patient are not
available immediately.

Pneumothorax and Mediastinal Emphyscma.
Routine r phic i reveal
a higher incidence of this complication than
would be suspected from clinical observation.
It is usually not serious unless a tension
preumothorax develops following rupture of
the mediastinal pleura where mediastinal
emphysema has occurred. The incidence. of

these physiological trespasses.
Instructions to Nursing Personnel. ‘The care
of the patient with tracheostomy requires
d-the-clock vigil It is lly rele-
gated to nursing personnel, whose experience
may be limited. This may be improved by
the preparation of -an instruction pamphlet to
be used by the nursing arts instructor and also
added to the chart of each patient with
) should give

tr y. This pamphl
exact instructions to the nursing staff caring for
the individual patient. It should include a
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brief description of the purpose of the pro-
cedure;, the equipment needed for its care,
general instructions, technique for aspiration of
secretions, maintenance of sterile technique,
care of the tracheostomy, cannula and other
equig and t of humidification
and secretions wherever an oxygen therapist is
not available. It is most important that the re-
sponsibility ‘for the care of patients with
tracheostomies be fixed on one department.

Care of Tracheostomy Tube and Cannula.
The tracheostomy tube should be removed and
a sterile one of similar size substituted on ap-
proximately the third postoperative day. Sub-
sequent exchange should take place every 48
hours thereafter until the tracheostomy is to
be discontinued. The tracheostomy tube should
always be changed by a phy , but the

la may be cl d by the nursing per-
sonnel. The cannula must be removed and
thoroughly cleansed every 8 hours, or more
frequently as v ‘to maintai
of the Iumen.

The following precautionary measures should
be taken when exchanging the tracheostomy

be, . (1) Use a source of light that is ade-
quate for the trach y orifice,
locating the tracheal orifice for reinsertion of
the tube and identifying bleeding points that
might be present. (2) Have hemostats and
retractors as well as other necessary equip-
ment available ‘on an emergency tray for
securing hemostasis. (3) Have a suztion ap-
paratus available. (4) Be sure the means
are available for ventilating the patient’s lungs
during this period.

Maintaining Humidification. Since inspired
air bypasses the upper respiratory passages
in the tracheostomized patient a problem of
humidification in the tracheo-bronchial tree is
presented. The upper passages are largely re-
sponsible for warming and humidifying air to
the extent that by the time most air reaches
the trachea it is at body temperature and ap-
proximately 100 per cent - saturated with
moisture. Failure of the inspired air to receive
this conditioning results in excessive drying of
the surface mucosa of the trachea and pro-
gressive inspissation of exudates and secre-
tions, with subsequent encrustation frequently
encroaching upon the ainway.

The humidity necessary to prevent the ill
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effects of drying in tracheostomy brml}m;f&éj
ranges from the mini conditions

to prevent discomfort or alteration of mucn%
in the nose to the normal tracheal inlet con®
ditions of near body temperature and ned
100 per cent saturation (near 100 per mﬁ
body humidity). High relative humidity seem=

more important than high temperature to pm\
vent drymg, since even at the same abso]uuz
humidity warmer air will result in a slighty®d
higher 1 ure and thus i £
the air water gradient.* Wher
drying is already present, maximal humidificag
tion must be used. Instillation of liquid wn!q:
nnd the utilization of mists will aid in the reS

and 1 I of the date”
Sk, 1 ‘he . > 1 3

and

pecially in the bronchi, lhg
use nf hygroscopic, wetting and enzymati.
agents is indicated.

Providing humidification is a major problent
The utilization of a “fog room,” wherein
supersaturated atmosphere at a controlled
comfortable temperature is provided the p@
tient, is one of the acceptable methods. Th&
body humidity provided is far from ideal, &
though it does conserve body water. UnfoS
t y, should suppl tal oxygen be ind®
cated it must be administered by n:\s:@:
catheter.

The most effective method in current u@
is the utilization of a nebulizer with a heatin
element that provides a near normal
humidity to a plastic tracheostomy coll:nh
(fig. 2).* The heating' element shown is m
thermostatically controlled immersion nmt"
that will warm the nebulizer to operating tenB
perature (140-F.) within 10 minutes. It &
provided thf: earthing means to prever
hazardous shocks and is sealed to preverh
tampering or the influx of moisture. The un;E:
utilizing an oxygen flow rate of 4 to 8 litery
per minute, will deliver to the distal orifice ofta
%4-inch nominal intemal diameter corrugat
tube 4 feet long an issuant gas with a relativg
humidity in excess of 100 per cent at body
temperature (98.8 F.). The excess humidi
has no real meaning and is carried as particl®

6oj

-S[befA

in suspensi The nebulizing unit has E
’\)
* This hLeated, nebulizi f: ot

and distributed by the Punl:m Gas Corporation,
Kansas City, Missouri.
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Fic. 2., A heated nebulizer unit.

built-in air diluter for administration of 40 per
cent or 70 per cent oxygen concentrations.
One disadvantage of this type unit is the pos-
sibility that surges of condensate might be
inhaled by the patient due to the increased
quantity of water delivered with the increased
operating temperature.

Numerous other nebulizers have been uti-
lized for providing increased humidification,
but have not proven satisfactory due to their
low operating temperatures.

The addition of balanced detergent mixtures
such as Alevaire and Tergemist aid in the
contro]l and elimination of tenacious secretions
and crusts.  Digestive enzymes such as trypsin
(Tryptar) may also be used. Most nebulizers
function at flow rates of 4 to 10 liters per
minute, which is adequate for delivery of
these medications. The nature of the clinical

situation as well as patient response determine .

the frequency of their administration. This
varies from one hour three times a day to

ti Iministration.

Occasionally bronchodilators, antihist
antibiotics and vasoconstrictors are indicated
and they may also be administered via the
nebulizing technies described.

When the previously described methods of
humidification are unavailable, a moist gauze
sponge to act as a flap over the tracl y

moistened as it is drawn through the sponge.
Obviously, this is grossly inadequate.

Suctioning. Ineffective aspiration of tracheal
secretions is the major problem of nursing
care, Inexperienced individuals frequently fail
to pass the suction catheter to a sufficient
depth. They may also leave the catheter in
place for too long a period and allow in-
sufficient time for oxygenation between suction-
ing attempts. Failureé to recognize the need
for aspiration allows secretions to collect and
inspissate.  Crusting of the secretions and
obstruction of the airway follows. The
suction catheter should not remain within the
cannula longer than 10 seconds, unless the
situation so warrants, and the interval between
suctions should be such that the patient has
time to reoxygenate. A separate catheter
should be used for oral and tracheal suction
and sterile technics adhered to. Aqueous
benzalkonium solution (Zephiran) 1:10,000
is recommended® for storing the . suction
catheters between aspirations.

Other Compli These i wound
infection, air embolism, fistula, and reactions to
the local anesthetic drug.

Jioed

SurARY
Trach y is oc lly the only means
31T, +ahlich: fs

for and mail an

opening may be utilized. Room air is then

effective airway. Alt}m;gh it is rarely neces-
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sary for the anesthesiologist to utilize this
procedure in providing an ainvay during anes-
thesia, his knowledge of respiratory physiology
and the frequency with which he comes in
contact with patients who are in need of the
procedure makes it mandatory that he assume
responsibility for urging and, if necessary,
performing indicated tracheostomies, and see-
ing that they are properly managed.

The indi for tracl y have in-
creased considerably in recent years. Where
the procedure was originally used only as a
bypass for mechanical respiratory obstruction,
it is now employed frequently for aiding in
the removal of secretions and in the correction
of functional disturbances in pulmonary venti-
lation.

The anesthesiologist should be able to per-
form a tracheostomy should it be necessary.
The major hnic are pre-
sented, and the complications arising from the
altered respiratory physiology and from the
surgical procedure itself are discussed. In
bypassing the larynx, impairment of the cough

ion.

ations in t

PLACENTA Blood samples were drawn

nearly simultaneously in pregnant does from
a uterine artery and vein and an umbilical
artery and vein after the uterus had been de-
livered by a midline abdominal incision and
opened by a small cut at right angle to the
‘long axis of the horn. In the normal study
as judged by matemnal arterial blood pressure
greater than 90 mm. Hg and an arterial oxy-
gen saturation of 96 per cent or over (Po.
equals 74 to over 90 mm. Hg), the partial
pressure of oxygen in blood leaving the uterus
ranged between 38.2 and 54. mm. Hg. Since
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reflex and of the humidifying processes

pose

the major problems of postoperative care, -5
2
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the coefficient of oxygen utilization by
uterus and its contents was low (20-32
cent), the oxygen pressure in the materil
placental capillaries was high. The nxyg§
pressure in the umbilical artery varied 1@
tween 10.4 to 18.5 mm. Hg. The reasons fg
the gradient between maternal and fetal blo@
is unknown, but it appears to be the result@
mechanisms not primarily determined by the
structure of the placenta. (Prystowsky, I,
Meschia, G., and Barron, D. H.: Oxygen Ter
sion in PIaccnlal Bloods of Goats, Yale J. Bid
¢ Med. 32: 441 (June) 1960.)
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