CHAPTER 2 7

Complications

There are a number of complications that can
arise when the IV route of drug administration is
used. Most, fortunately, are relatively benign and
easily managed. Some, however, may be quite a
bit more significant and can lead to morbidity and
death.

The complications associated with IV drug ad-
ministration . are divided into four groups: those
associated with venipuncture, localized complica-
tions related to drug administration, general
drug-related problems, and specific drug compli-
cations. These are outlined below:

Venipuncture complications

Nonrunning IV infusion
Venospasm
Hematoma
Infiltration
Local venous complications
Air embolism
Overhydration
Local complications
Extravascular drug administration
Intraarterial drug adminstration
Local venous complications
General drug-related complications
Nausea and vomiting
Localized allergy
Respiratory depression
Emergence delirium
Laryngospasm
Specific drug complications
Diazepam
Local venous complications
Emergence delirium
Recurrence of amnesia
Oversedation
Pentobarbital
Oversedation
Respiratory depression

Promethazine -
Oversedation
Extrapyramidal reactions

Narcotics
Nausea and vomiting
Respiratory depression
Rigid chest

Scopolamine
Emergence delirium

VENIPUNCTURE COMPLICATIONS
Nonrunning IV infusion

One of the most commonly occurring compli-
cations of venipuncture and IV sedation is the
nonrunning or very slowly running IV infusion.
Once a venipuncture has been successfully com-
pleted the tourniquet is removed and the IV drip
opened. During injection of drugs the drip rate
should be quite rapid; at other times the rate
should be slow. Some of the causes of a nonrun-
ning or slowly running IV infusion are listed be-
low:

IV infusion bag too close to the heart level.
Gravity forces the solution from the IV bag down
to the patient. The greater the difference in
height between the bag and the patient’s heart,
the more rapid is the flow of solution. A simple
experiment will demonstrate this:

The IV bag is held high above the patient’s
body and the rate of flow is checked. With the
rate adjusting knob opened fully the drip should
be quite rapid. The bag is gradually lowered to-
ward the level of the patient’s heart. The rate of
flow of the drip will decrease until when held at
the patient’s heart level the flow ceases entirely.
As the bag is lowered below the level of the pa-
tient’s heart, blood returns into the tubing.

This situation might arise when the dental chair
is placed low to the floor at the start of a proce-
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dure and is elevated at a later time. Lowering the
chair or elevating the bag of IV infusion solution
will correct the situation.

Bevel of needle against wall of vein. It was rec-
ommended that the bevel of the needle be facing
upward during venipuncture so as to make entry
into the skin as atraumatic as possible. Following
entry into the skin, the needle was laid down and
advanced into the vein. At this point the tourni-
quet was removed and the infusion started. If the
drip rate was rapid until the needle was taped into
position and then slowed considerably, it is quite
possible that in taping the needle into position the
bevel was lifted and lies against the wall of the
vein. This would prevent or retard the flow of
fluid from the IV drip into the patient.

To determine if this is the cause of the slow or
nonrunning drip, the needle is carefully uptaped
and the wings gently lifted. This will lower the be-
vel off the wall of the vein. If the drip rate in-
creases when this is done, then the protective cap
from the scalp vein needle (Fig. 27-1)ora 2 x 2
inch gauze square is carefully placed under the
wings of the needle and the needle is retaped.

Tourniquet left on arm. This is an embarrass-

Fig. 27-1. Placing the protective sheath of the needle
(or gauze) beneath the wings of the needle (arrow) will
increase the rate of IV infusion if the bevel is pressing
against the vein wall.

- securing of the needle. The doctor and assistant,

ing, but not uncommon cause of a nonrunning IV
drip following successful venipuncture. The tour- }
niquet may have simply been covered by a sleeve §
that has inched down. Following the return of ¢
blood into the IV tubing the doctor or assistant §
opens up the control knob to start the IV drip. It §
is noted that the drip is not flowing and that the }
blood does not leave the IV tubing. It is usually §
noted that more blood appears to be entering the 4
IV tubing (as it is forced from the vein into the §
tubing). Once excessive blood is noticed in the |
tubing, simply removing the tourniquet will alle- §
viate the problem.

Infiltration. Following successful entry into the
vein the rieedle has become dislodged durmg the

unaware of this development, open the rate knob,
but little or no solution flows. If no solution is
flowing, the first three causes of nonrunning IVs
should be checked for. If the drip rate is ex-
tremely slow and cannot be increased, look at the
site where the needle tip is located under the pa-
tient’s skin. If the needle has left the vein and
fluid is still lowing, a small colorless swelling will
develop at this site. This is termed an infiltration.

In all cases in which an IV drip that was previ-
ously running well has either slowed or stopped
running entirely, the needle should not be removed
from the vein until it has definitely been deter-
mined that the needle is no longer within the
vein. The following procedure should be followed
to determine the cause of the slow or nonrunning
IV drip:

1. Open drip rate knob

2. Elevate bottle. Does flow rate increase?

3. Place bottle below heart level. Does blood re-
turn?

4. Check IV site. Is tissue swelling? Does tissue
at needle site feel cooler than surrounding
tissues? (See Infiltration, p. 390.)

5. Elevate wings of needle. Does flow improve?

Venospasm

Venospasm is a protective mechanism in which
the vein responds to stimulation from the needle
by constricting. As the needle approaches the
vein, the vein appears to disappear or collapse.
Venospasm is occasionally accompanied by a
burning sensation in the immediate area. This
burning sensation resolves without treatment.
Venospasm may occur before or after entry of the




needle into the vein, securing of the needle, and
starting of the IV drip.

Prevention. There is no way to prevent veno-

spasml. .
. Recognition. Venospasm is identified by the
disappearance of a vein while attempting veni-
puncture. A burning sensation may or may not
occur.

Management. The needle should not be removed
from the skin, for the vein has not yet been en-
tered or damaged. The needle is pulled back
slightly (1 to 2 mm) and heat is applied to the vein
site in an attempt to dilate the vessel. When the
vein reappears the venipuncture may be reat-
tempted.

The sensation of burning will occur with several
other complications and one noncomplication.
The IV administration of diazepam will occasion-
ally produce a sensation of warmth or burning;
however, this sensation will travel up the patient’s
arm as the drug passes through the veins. Intraar-
terial injection of a drug produces a burning sen-
sation or pain travelling down the arm toward the
fingers. Extravascular injection of a drug pro-
duces a burning sensation at the site of injection
that remains at the site. The injection of meperi-
dine occasionally produces the release of hista-
mine and a burning or itching sensation along the
path of the vein. Venospasm occurs more fre-
quently in apprehensive patients, presumably
caused by their higher levels of circulating cate-
cholamines.

Hematoma

Infiltration is the most common complication of
venipuncture. It is the extravasation of blood into
the interstitial space around the blood vessel. The
presence of a volume of blood in this space leads
to localized swelling and discoloration.

When a venipuncture is properly carried out,
the needle itself acts as an obturator, sealing the
hole within the vein made by the needle. In some
patients, particularly older patients in whom vein
walls are less elastic, leakage of blood around the
needle may occur during the IV procedure al-
though the needle is still within the vein.

Hematoma may occur at 2 times during the
procedure. First, it may develop during the at-
tempted venipuncture if the vessel is damaged.
This is not always preventable. The second cause
of hematoma is usually preventable. In this situa-
tion the IV procedure has been completed and
the needle removed from the patient. Improper
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pressure or inadequate time of pressure on the
venipuncture site can lead to a hematoma.

Recognition. A hematoma is a painless, bluish
discoloration of the skin at the site of the needle.
It develops during venipuncture attempt or at the
conclusion of the IV procedure.

Prevention. It is not always possible to prevent
a hematoma during venipuncture attempt, al-
though careful adherence to recommended tech-
niques will minimize its occurrence. Hematoma
developing after the procedure can be prevented
by the application of firm pressure for a mini-
mum of 5 to 6 minutes. The technique illustrated
in Fig. 27-2 of placing gauze over the venipunc-
ture site in the antecubital fossa and having the
patient flex the arm does not provide adequate
pressure to prevent hematoma.

Management. When hematoma develops dur-
ing attempted venipuncture the sweiling will in-
crease rapidly because the tourniquet is still on
the patient’s arm. Immediate management con-
sists of the following:

1. Remove the tourniquet to decrease blood

flow.

2. Remove the needle.

Fig. 27-2. Placing gauze over the injection site and
bending the elbow does not provide adequate pressure
and frequently results in hematoma formation.
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3. Apply firm pressure with sterile gauze for 5
to 6 minutes.

4. If the site is tender, ice may be applied in the
first few postoperative hours. Ice acts as a va-
soconstrictor and as an analgesic.

When hematoma develops following removal of
the IV needle, the immediate management con-
sists solely of direct pressure with gauze and ice.
Subsequent management of either form of hema-
toma can best be described as tincture of time. It
will require approximately 7 to 10 days for the
subcutaneous blood to be resorbed by the body.
There is nothing that can be done to speed this
process up. Should the patient complain of dis-
comfort or soreness (more likely if the hematoma
is located in a joint), he can be advised to use
moist heat on the area for 20 minutes every hour.
Heat should not be used within the first 4 hours
after the hematoma occurs for it acts as a vasodi-
lator and might produce further bleeding.

Infiltration

Infiltration is similar to a hematoma in that a
fluid is being deposited into the tissues surround-
ing a blood vessel. In fact, a hematoma is actually
the infiltration of blood outside of a blood vessel.
Extravascular injection of a drug is an infiltration
of drug outside of a blood vessel. Infiltration is de-
fined as a painless, colorless swelling that develops
at the site of the needle tip when the IV infusion
is started.

In this situation we are discussing the deposi-
tion of the IV infusion solution into the tissues
surrounding the blood vessel. The infiltration dis-
cussed here differs from the hematoma in that
the swelling that develops will not occur until the
IV drip is turned on, whereas the hematoma oc-
curs as soon as the vein is damaged.

In the continuous IV infusion technique that I
recommend, if infiltration does occur, it will only
be a solution such as 5% dextrose and water or
normal saline, which will not produce any tissue
irritation or damage. In contrast, in those IV pro-
cedures in which a drug is injected directly into a

blood vessel, it is much more likely that the drug

will produce tissue damage if deposited outside
the blood vessel.

Prevention. Infiltration can be prevented by
careful venipuncture technique and by not start-
ing the IV drip or injecting drugs until it is cer-
tain that the needle tip lies within the lumen of
the vein. Checking for this is quite easy. The flash
bulb on the IV tubing may be squeezed and blood

will return into the tubing when the pressure i
released, or the IV bag may be held below th
level of the patient’s heart.

Cause. Movement of the needle either while i

is being secured or through movement of the pa-4

tient’s arm during the sedation procedure ma
cause infiltration. The most common causes of
needle becoming dislodged are (1) attempting t
thread a needle too far into the vein and (2) care
lessness during taping of the needle.
Recognition. Infiltration is a painless, colorles
swelling occurring around the tip of the needl
when the IV drip is started. The tissue around th
needle tip will be elevated and the skin at this site

will feel cooler than skin at a distance away from !
this site. This is because the infusate is at room

temperature (72° F), not body temperature.

Management. The IV infusion must be imme-

diately stopped and the needle removed from that
site. A 2 X 2 inch gauze is placed at the site and
pressure applied for 5 to 6 minutes. The pressure
will stop any bleeding as well as spread out any
solution within the tissue. This solution will be re-
sorbed into the cardiovascular system.

Localized venous complications

Localized venous complications can develop fol-
lowing IV sedation procedures. There are many
factors responsible for their development, and in-
deed there are a number of different forms that
venous complications take. Trauma to the vein
wall produced by the needle is a possible cause of
this problem. In the dental outpatient environ-
ment, the most likely cause of venous complica-
tions is chemical irritation produced by the drug
being administered, primarily diazepam. Local-
ized venous complications will be discussed fur-
ther under local complications (p. 394).

Air embolism

Air embolism is a possible, though extremely
unlikely, complication of IV sedation. It is best
avoided by using a technique that is free of air:
eliminating air bubbles from the syringe of medi-
cation(s) and from the IV tubing prior to the start
of the procedure and periodically observing the
IV infusion bag to prevent its becoming emptied.

In the highly likely event that one or more
small bubbles of air enter into the venous circula-
tion, they will be absorbed quite rapidly by the
blood and produce no problem. Not all air bub-
bles can be removed from the IV tubing or sy-
ringe and it is quite probable that they will enter
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into the venous circulation of the patient. The pa-
tient, sighting the air bubble slowly moving down
the 1V tubing toward his arm, may become quite
agitated, thinking that as little as one bubble of air
is lethal. Fortunately, this is not so. A rule of
thumb in the hospital environment is that a pa-
tient can tolerate up to 1 ml/kg of body weight of
air in the peripheral venous circulation without
adverse effect.

The average IV administration set will hold ap-
proximately 13 ml of air. When it is considered
that 15 drops of solution (or air) equals 1 ml, then
it can be seen that the chances of introducing
large volumes of air into the patient’s circulatory
system are quite low. A 50 kg (110 Ib) patient can
tolerate 50 ml of air. This is equivalent to 750
drops of air from an adult IV administration set.

When managing small children air embolism is
a more significant problem, as their bodies cannot
tolerate large volumes of air. A 30 Ib child (13 kg)
is at greater risk of this complication than the
larger patient.

Should air embolism occur, management is
based on the attempt to prevent this air from en-
tering into the cerebral and pulmonary circula-
tion. This is accomplished by positioning the pa-
tient in the dental chair lying on the left side
(prevents entry into pulmonary circulation) and in
a head down position (prevents entry into cere-
bral circulation).

Overhydration

Overhydration of the patient is not a very com-
mon problem during IV sedative procedures in
the dental office. The two most likely candidates
for overhydration, however, are the patient with
congestive heart failure and the child. Signs of
overhydration include pulmonary edema, respi-
ratory difficulty, and an increase in the heart rate
and blood pressure. These are also the signs and
symptoms occasionally noted in a patient with
congestive heart failure.

A rule of thumb for replacement of fluid in a
patient is that the initial dose of IV solution ad-
ministered is equal to 1.5 times the number of
hours a patient has gone without food times the
patient’s weight in kilograms. This is the volume
of fluid in milliliters required to replace the fluid
deficit created by the patient’s taking nothing by
mouth. If a patient had taken nothing by mouth
for 6 hours prior to coming to the office, the ini-
tial volume of milliliters of IV solution adminis-
tered would be 9 times the patient’s body weight
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in kilograms. The maintenance dose of IV solu-
tion is 3 ml/kg. The problem of underhydration is
not significant in the usual outpatient environ-
ment.

When administering IV medications to pediat-
ric patients, it is recommended that a pediatric in-
fusion set be employed. This set, which permits
60 drops per milliliter instead of the usual 15, al-
lows for a more careful administration of fluids to
the younger, smaller patient or to the adult with
serious congestive heart failure. In most instances,
these two classes of patients are not good candi-
dates for elective IV sedation procedures.

LOCAL COMPLICATIONS
Extravascular drug administration

When a drug is injected into the subcutaneous
tissues instead of a blood vessel, three problems
may develop:

1. Pain

2. Delayed absorption of the drug

3. Tissue damage
The pain occurs at the site of the needle tip under
the skin and tends to remain localized. This dis-
tinguishes the extravascular injection from in-
traarterial and IV injections where a burning sen-
sation will radiate either peripherally or centrally.
The patient will complain of discomfort as the
drug is being injected.

A potentially greater problem is delayed ab-
sorption of the drug into the cardiovascular sys-
tem, especially if larger volumes have been depos-
ited into the tissues.

Another potential problem is damage to the tis-
sues into which the drug has been deposited.
Some of the drugs used intravenously are quite
irritating to the tissues. This is especially true for
diazepam and pentobarbital. The initial reaction
in the tissues is for arteriolar and capillary con-
striction, which decreases the blood supply to the
region. If the vascular constriction is prolonged or
if the chemical is irritating enough, necrosis and
sloughing of tissue may occur.

Causes. There are two causes of extravascular
drug administration. The first is the needle com-
ing out of the vein. This usually leads to immedi-
ate formation of a hematoma that is quickly rec-
ognized. No drug is usually injected at this time.
The second cause is the needle entering the vein
and then being pushed through the other side as
the doctor attempts to advance it further into the
vein. Blood will have returned into the tubing as
the needle entered the vein originally, thereby
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giving the impression that the needle is still in the
vein. However, with removal of the tourniquet it
is unlikely that the blood will leave the tubing, as
is normally the case,” because the lumen of the
needle is no longer in the vein but in subcuta-
neous tissue. On occasion the blood will reenter
the patient and the IV infusion will be running
even though the needle tip has left the vein. This
will occur if the IV solution is quite high over the
patient’s heart or if the patient’s skin and under-
lying soft tissues are not “firm.”

The continuous IV drip technique really mini-
mizes the possibility of extravascular injection of a
drug because an infiltration of infusate produces
a swelling immediately. Secondly, prior to admin-
istration of a drug it is recommended that the pa-
tency of the vein be rechecked by squeezing the
flash bulb or holding the IV bag below the level
of the patient’s heart. Despite these precautions, a
subtle movement of a patient’s wrist or elbow just
after this check but just before drug administra-
tion can produce this complication. The adminis-
tration of a 0.2 ml test dose of a drug is a means
of catching this occurrence before a larger, poten-
tially more damaging bolus of drug has been de-
posited.

Recognition. As the chemical, especially diaze-
pam or pentobarbital, is injected extravascularly,
the patient will complain of a more intense pain
that occurs at the site of the needle tip and does
not migrate up or down the arm. In addition, as
a volume of solution is injected into the patient,
the tissue at the site of the needle tip will swell if
the solution is being forced into the subcutaneous
tissues. If the chemical is irritating, the skin over-
lying the swollen tissue will become ischemic as
the blood vessels in the tissue constrict in response
to the irritation. A second possible reaction is for
the tissues to become erythematous as a result of
inflammation.

Management. The two major problems to be
managed are the possible delayed absorption of
the drug and its effect on the patient and the pos-
sible damage to the tissues at the site of injection.
Management initially consists of removing the
needle and applying pressure to the site of the in-
jection to (1) stop the bleeding and (2) disperse
the solution deposited under the skin. If less than
1 or 2 ml of drug has been deposited extravascu-
larly, these steps are all that are required for ef-
fective management.

In the highly unlikely situation that larger vol-
umes of solution have been deposited extravascu-

larly and the overlying tissue is swollen and isch-§
emic, two problems must be addressed: (1) tissu
damage and (2) delayed sedation. Pressure alon
may not prove adequate to spread the solutio
and drug management may be required. Th
drug of choice is 1% procaine, a local anesthetic
with profound vasodilating properties. Several:
milliliters of procaine can be infiltrated into the:
affected tissues, using a single puncture point and
a “fan-type” injection. A second benefit of the
procaine will be to eliminate any discomfort. :

Management of the possible delayed onset of
sedation produced by the slow absorption of the
chemical must be managed with basic life support
procedures: maintaining the airway, ventilation,
and circulation.

In the conscious patient receiving medication
via a continuous IV infusion, it is highly unlikely
that a large volume of drug will ever be adminis-
tered extravascularly. If the doctor is titrating
drugs at the recommended rate of 1 ml per min-
ute, it will become obvious well within a minute
that the needle is not in the vein. Injection of the
drug must be immediately stopped and the 1V re-
checked. i

Intraarterial injection

The most significant of the localized complica-
tions of IV sedation is the intraarterial injection
of a drug. There are numerous reasons why this
serious complication occurs only infrequently.
However, when it does occur, immediate and vig-
orous therapy is indicated in order to prevent tis-
sue damage, gangrene, and amputation. The
drugs that are injected into an artery produce ir-
ritation of the wall of the artery as the drug is
carried peripherally. As the artery narrows, the
chemical is in contact with the wall of the artery
to a greater degree. The immediate response of
the artery to this insult is to constrict. Arterial
constriction, especially if it occurs in one of the
larger arteries of the upper limb, as is quite likely
in this situation, will compromise the circulation
to all, or a large portion, of the tissue distal to the
injection site.

Prevention. Prevention is the most important
feature in this discussion of intraarterial injec-
tions. Fortunately, it is rather difficult to acciden-
tally enter into an artery and even more difficult
to accidentally administer a drug into the artery.
There are many signs and symptoms to alert the
doctor and assistant to the fact that the needle is
not within a vein.




INTRAARTERIAL INJECTION

Prevention

Palpate vessel prior to placing tourniquet
Avoid anatomically risky areas (e.g., median
antecubital fossa)

Recognition

Intense pain during venipuncture attempt

Bright cherry red blood

Pulsating flow of blood in IV tubing when
tourniquet is removed

Intense pain radiating down arm toward fin-
gers as drug is injected

Loss of color in limb

Loss of warmth in limb

Loss or weakening of radial pulse in limb

1. The vessel is palpated prior to venipuncture.
Arteries conduct a pulse that can be palpated be-
fore the tourniquet is placed on the patient’s arm.
Once the tourniquet is in place the artery may not
pulsate and the doctor may mistake this vessel for
a vein. This is especially likely to happen on the
medial aspect of the antecubital fossa where the
branchial artery is somewhat superficial.

2. As the needle approaches the artery the ves-
sel will go into spasm. This is much more vigorous
than venospasm and is associated with a more in-
tense burning sensation. For this reason alone it is
usually very difficult to accidentally (and on many
occasions even purposefully) enter into an artery.

3. If the needle enters the artery, blood will re-
turn into the IV tubing. With the tourniquet in
place the return of blood will be similar to that
seen in venipuncture; however, the color of the
blood is different. Arterial blood is a brighter
cherry red, whereas venous blood is a darker ma-
roon color.

4. On removal of the tourniquet a significant
difference is noted. Venous blood leaves the IV
tubing when the tourniquet is released and the IV
drip started because of the relatively low venous
blood pressure. Arterial blood, on the other hand,
with a much higher blood pressure (e.g., 120/80),
will remain in the IV tubing and demonstrate a
pulsatile flow with every contraction of the heart.

To this point, nothing damaging has been done
to the patient or the artery. If the intraarterial
puncture is noted at this time, the needle is care-
fully removed and firm pressure exerted over the
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site for at least 10 minutes. If, however, the drug
is injected into the artery at this time, problems
develop rapidly.

Recognition. There are a number of signs and
symptoms of intraarterial injection:

1. The patient will complain of a severe pain
that radiates distally from the site of injection of
the drug toward the hand and fingers.

2. The radial pulse should be checked for. Ab-
sence of pulse indicates that the problem is quite
severe and that immediate management is essen-
tial. Presence of the radial pulse, even though it
may be quite weak, indicates that at least some
volume of arterial blood is entering the hand and
fingers. A serious problem may still exist, but it is
not as acute.

3. The skin color of the affected hand should
be compared with that of the opposite hand. Lack
of blood flow into the affected limb will produce
a loss of normal skin color.

4. Both limbs should be felt to determine tem-
perature. The flow of blood to the hand provides
warmth. When blood flow to the limb is compro-
mised that limb will feel cooler than the opposite
limb with normal blood flow.

The major cause of injury from intraarterial in-
jection is chemical endarteritis that results in
thrombosis and ischemia. Crystals of the drug
precipitate as a result of the change in pH, and
this leads to further occlusion of vessels. The re-
sult of this ranges from small areas of gangrene
to the loss of fingers or a limb (Fig. 27-3).

Management. Management of intraarterial in-
jection is best achieved by the following steps:

1. Leave the needle in place. Do not remove the
intraarterial needle that has been accidentally
placed. It provides an avenue for introduction of
the drug used in management of this situation.

2. Administer procaine. Slowly inject 1% pro-
caine, to a volume of between 2 and 10 ml, into
the artery. Procaine serves four functions at this
time:

a. Anesthetic to decrease pain

b. Vasodilator

c. pH about 5, counterbalance for drugs with

alkaline pH (pentobarbital)

d. Diluent

Procaine frequently breaks the arterial spasm,
which is noted by a return of color and warmth to
the limb, as well as a return of a pulse wave equal
in strength to that of the opposite limb.

3. Hospitalize the patient. All patients having
had accidental intraarterial drug administration
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should be seen in the emegency room of a hospi-
tal where a vascular surgeon or anesthesiologist
will be consulted. The dentist should accompany
the patient to the hospital so that the physicians
can be advised of the drug(s) administered in-
traarterially and the treatment rendered. Addi-
tional treatment may also be deemed necessary.
Additional treatment may consist of a sympathetic
nerve block such as the stellate ganglion or bra-
chial plexus block. Where indicated, general anes-
thesia or surgical endarterectomy may be needed.
Heparinization may be employed, if needed, to
prevent further thrombosis. If all modalities of
treatment fail to return an effective blood flow to
the limb, amputation of gangrenous parts may be
required.

The intraarterial injection of a drug is a serious
complication that should not occur if the basic
concepts recommended in earlier chapters of this
section are adhered to. In the unlikely situation
that it does occur, management as described
above is recommended, followed by accurate rec-
ord keeping and contacting the doctor’s insurance
carrier immediately.

Local venous complications

Following a successful IV sedation procedure,
the patient is discharged and goes home. The pa-
tient may feel fine through the next day only to
find 2 days after the procedure that the hand in
which the needle and drug were placed is swollen,
red, hot, and painful.

The general category of local venous complica-

Fig. 27-3. A, Gangrenous fingers secondary to intraarterial drug administration.
B, Gangrene of forearm, hand, and fingers.

tions is being used here because of the multiple
names given to the situation being discussed.

Phlebitis is the inflammation of a vein.

Thrombophlebitis is a condition in which inflam-

mation of the vein wall has preceded the for-
mation of a thrombus.

Phlebothrombosis is the presence of a clot within

a vein, unassociated with inflammation of the
wall of the vein.

Gelfman and Driscoll have done several pro-
spective and retrospective studies into the prob-
lem of local venous complications. Criteria that
they established for identification of these entities
were:

Thrombophlebitis—pain, induration, and a de-

lay in onset of these symptoms

Phlebothrombosis—a condition of venous

thrombosis without inflammation; occurs
much more immediately, and pain is not a
prominent feature.

It appears that the primary problem that devel-
ops following IV sedation is thrombophlebitis.
Clinical features of thrombophlebitis are

Edema

Inflammation

Tenderness

Delayed onset: 24 to 48 hours, may develop af-

ter up to a week

Causes of thrombophlebitis. Anything that
produces either mechanical or chemical irritation
of a vein is capable of inducing thrombophlebitis.
Among the factors involved in the development
of thrombophlebitis are the following:




pH of the infusion liquid

Components of the infusate

pH of the drug(s)

Duration of the IV infusion

Mechanical factors:

Bevel and dullness of needle
Technique of venipuncture
Improper fixation of needle

Size of needle in relation to vein lumen

Type of needle (metal vs. plastic catheter)

Presence of infection or disease

Age and sex of the patient

Site of venipuncture

Solutions, be they infusions or drugs, that have
pH values at either end of the spectrum are asso-
ciated with a greater incidence of venous compli-
cations.

Some of the drugs that are injected intrave-
nously have vehicles, such as propylene glycol and
alcohol, that are quite irritating to vein walls. Di-
azepam is an example of such a drug. It was men-
tioned earlier in this section that some patients ex-
perience pain on the administration of IV
diazepam. Gelfman and Driscoll reported that in
patients experiencing such discomfort on injec-
tion, the incidence of phlebothrombosis, but not
thrombophlebitis, was increased.

The duration of the infusion is not as great a
concern in outpatient sedation as it is within the
hospital, where an IV infusion may be necessary
for days at a time. Common practice within hos-
pitals today is for an IV team to change the site
of the infusion every other day, thereby minimiz-
ing the risk of local venous complications.

Improper technique, use of dull needles (highly
unlikely with disposable needles), and improper
fixation of the needle are mechanical causes of ir-
ritation. A needle that is not well secured will con-
tinually produce irritation within the walls of the
vein.

Placement of a very large needle within the lu-
men of a smaller vein will potentially produce
greater irritation and an increased risk of throm-
bophlebitis. As recommended in this section, the
21-gauge needle will not impinge on the walls of
any vein within the upper limb.

The site of venipuncture is also a factor. Veni-
puncture of the femoral or saphenous veins of the
leg is associated with a higher incidence of throm-
bophlebitis and thromboembolism.There are sig-
nificantly fewer complications with the superficial
veins of the arm and the dorsum of the hand.
Within the upper limb, there are differences in
the incidence of thrombophlebitis. Nordell et al.
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(1972) reported 5 cases of thrombophlebitis in 52
patients. The following is a breakdown of the site
of venipuncture and incidence of thrombophlebi-
tis:

Number of Number of Percentage of
venipunc- cases of cases of
Site tures thrombophlebitis  thrombophlebitis
Hand, 26 3 11.5
wrist
Forearm 15 2 13.33
Antecubital 11 0 0
fossa

Other studies have demonstrated similar statis-
tics. Chambiras (1972) found a twofold increase in
incidence of venous complications in the hand
when compared to the antecubital fossa.

Prevention. It is not always possible to prevent
local venous irritation when one of the factors re-
sponsible for its development is mechanical irrita-
tion produced by the venipuncture or the needle
being used. Fortunately the superficial veins of
the upper limb are less likely to produce serious
postinjection complications than are the veins of
the leg. Prevention is based on

Use of sharp, sterile needles

Atraumatic, sterile venipuncture technique

Securing the needle firmly in position

Injecting IV drugs slowly into a rapid infusion

Dilution of IV drugs whenever possible

When dilution is not possible (diazepam), use of

larger veins (antecubital fossa and forearm)

Recognition. The patient will usually be asymp-
tomatic for 1 or more days after the IV proce-
dure. The inflammatory process requires approx-
imately 24 to 48 hours to fully develop and at that
time the patient contacts the office complaining of
soreness, (possibly) swelling, redness of the area,
and (possibly) warmth.

Management. Management of any localized ve-
nous complication requires that the patient return
to the office for evaluation. The doctor should ex-
amine the patient to determine the nature and ex-
tent of the situation. All findings are recorded in
the patient’s chart and the patient is examined
regularly until the situation resolves. The key to
successful management is patient cooperation and
satisfaction.

Management of thrombophlebitis includes:

1. Activity of the limb must be limited through

the use, if possible, of a sling.

2. The affected limb must be elevated when

possible.

8. Moist heat must be applied for 20 minutes

three to four times a day.
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4. Should thrombophlebitis occur in a joint (el-
bow or wrist), immobilization is more diffi-
cult but should still be attempted. Constant
movement of the affected area leads, in
some patients, to discomfort. Management
of this is through the administration of an-
tiinflammatory analgesics such as aspirin,
every 4 to 6 hours as needed for pain.

5. Anticoagulants and antibiotics are not part
of the usual therapy and will not be pre-
scribed unless the situation worsens. At this
point, however, the patient will have been re-
ferred to a physician (vascular surgeon) for
definitive management.

In the usual course of events, the acute phase,
involving tenderness, swelling, and discomfort, re-
solves within a few days, gradually leading to the
chronic phase in which the discomfort is gone but
the vein remains hard and knotty. This may occur
at the site of the venipuncture or anywhere along
the path of this vein and its tributaries. The ex-
tent of these lumps and bumps will subside over
time. Treatment of choice during this phase is
tincture of time.

The patient is seen in the office on a less and
less frequent basis as the situation resolves. Rec-
ords are kept of the findings at each visit. In most
cases full resolution occurs within 3 to 4 weeks,
although cases have been reported in which pa-
tients have suffered lingering tenderness for over
3 years (wrist vein).

In the unlikely event that fever or malaise de-
velops, consultation with a vascular surgeon (the
person most familiar with management of this
complication) is recommended. In any situation in
which a patient is being referred for medical (or
dental) consultation it is recommended that the
referring dentist speak with the physician (dis-
cussing management of the case) before sending
the patient. Another indication for referral to a
physician is patient dissatisfaction. If the patient
expresses doubt over the dentist’s handling of the
problem (after all, this is no longer a dental prob-
lem), immediate consultation with a physician is
recommended.

Management of phlebothrombosis, which is a
small painless nodule located at the site of veni-
puncture, is essentially the same as that described
for thrombophlebitis:

1. Immobilization of the affected limb

2. Moist heat applied to area

3. Tincture of time
Virtually all cases of local venous complications

resolve within a short period of time without re-
sidual effects.

GENERAL DRUG-RELATED COMPLICATIONS

In this section we will discuss those systemic re-
actions brought about through the administration
of IV drugs, as opposed to those localized compli-
cations previously described.

Nausea and vomiting

The incidence of nausea and vomiting associ-
ated with IV sedative procedures is extremely low.
However, the potential does exist for some of the
medications being administered to produce this
problem. Among the drugs recommended for use
via the IV route, the narcotics are most likely to
induce nausea and vomiting. Promethazine and
scopolamine, which possess antiemetic properties,
are among those drugs least likely to produce
nausea and vomiting.

Causes of nausea and vomiting

1. Narcotic administration

2. Hypoxia

3. Swallowing blood

The potential problem is not in the develop-
ment of nausea, but in the act of vomiting, espe-
cially in the sedated patient. The patient who
vomits lying in a dental chair in the supine posi-
tion with the face upward faces the possibility of
aspirating vomitus into the trachea or suffocating

“on the vomitus. The fact that a patient has re-

ceived a CNS depressant medication only in-
creases this risk because their protective reflexes
may be depressed.

As mentioned above, it is the general category
of narcotics in which the incidence of vomiting is
greatest. The production of nausea and vomiting
related to narcotic usage is a dose-related re-
sponse. The greater the dose of the narcotic, the
higher the incidence of nausea and vomiting. In
the dosages recommended in Chapters 25 and 26,
the incidence of vomiting has proved to be vir-
tually zero. When 1 first began to use nalbuphine
clinically, it was employed in doses greater than
those currently recommended. Five of the first
ten patients receiving nalbuphine either became
nauseous or vomited later that same day. Decreas-
ing the dosage of the drug has eliminated this as
a significant problem.

The incidence of vomiting following narcotic
administration is increased in ambulatory patients
compared to hospitalized, nonambulatory pa-
tients. Patients receiving very large doses of nar-




cotics during general anesthesia do not have a
high incidence of postoperative vomiting, whereas
patients undergoing ambulatory surgery and re-
ceiving significantly lower doses of narcotics have
a greater incidence of vomiting. This increased
rate is related to the more frequent changing of
body position that occurs in the ambulatory pa-
tient. Unfortunately this is a fact of life with which
we must live. Happily, however, when narcotics
dosages are kept within the limits recommended
herein, the incidence of this complicaton is ex-
tremely low.

Management of nausea. Should nausea develop
in the dental office the patient can be placed back
in the dental chair and administered Og. This
alone usually leads to recovery. Hypoxia is a very
frequent cause of nausea. Since recommending
that nasal Oy be administered routinely during IV
sedation we have seen a virtual absence of nausea
in our patient population.

If nausea develops when the patient returns
home after the procedure, the postoperative in-
structions recommend that the patient lie down
for awhile and, if available, drink a cola beverage,
as this may settle the stomach.

Management of vomiting. Should nausea prog-
ress to vomiting when the patient is at home, the
most important thing for the patient to remember
is that he should not be lying on his back, as the
possibility of aspiration is greater in this position.
This is one of the reasons for strict adherance to
the recommendation that the patient be able to
manage himself at home before being discharged
from the office.

If vomiting should occur while the patient is
still undergoing treatment (a situation that has
only occurred once in over 2000 cases at USC) the
airway must immediately be cleared of all dental
equipment. The patient’s head is then turned to
the side (away from the operator) so that the vom-
itus pools on one side of the mouth leaving a pa-
tent airway. Suction is then applied so that the re-
maining material is then removed.

Localized allergy

It is not uncommon for a patient receiving IV
medications to mention that the skin at the injec-
tion site is itching. There may be a localized or
diffuse reddening of the tissues. Several possible
explanations are available.

The narcotic agonist meperidine produces the
localized release of histamine. As the drug enters
and travels up the vein toward the heart, a red
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Fig. 27-4. Meperidine-induced localized histamine re-
lease along path of vein (dark lines on wrist).

line following the course of the vein may be ob-
served (Fig. 27-4). The patient may mention that
it is itching. Histamine release is a normal phar-
macological property of meperidine and does not
represent allergy. Within 5 minutes this response
will resolve by itself.

Less frequently it will be observed that the skin
around the site of the needle is diffusely erythem-
atous. The word blotchy may appropriately be used
to describe its appearance. The site may burn or
be quite itchy. The reaction is localized to the im-
mediate area but is not as localized as the meper-
idine-induced reaction. The most frequently ob-
served cause of this type of localized allergic
response is the adhesive on the tape used to se-
cure the needle. Many persons are allergic to ad-
hesive tape. The erythematous reaction will ap-
pear to be located around the tape. Management
of this situation requires the IV administration of
an antihistamine, either diphenhydramine 50 mg
or chlorpheniramne 10 mg. The use of hypoaller-
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genic tape on this patient will prevent recurrence.

If the allergic response appears to be more di-
rectly related to the administration of a drug,
treatment need be more vigorous and immediate.
The allergic reaction will be traveling up the pa-
tient’s arm and may soon involve the entire body:
the skin and respiratory and cardiovascular sys-
tems. Management of this potentially more seri-
ous reaction involves placement of a tourniquet
high on the patient’s arm as soon as the reaction
is noted. This will prevent or at least slow the de-
velopment of a generalized reaction. If the reac-
tion is still limited to the limb, the administration
of an antihistamine is recommended; however, if
the reaction has become more generalized, 0.3 to
0.5 ml of a 1:1000 epinephrine solution is admin-
istered intravenously, followed by antihistamine
administration.

Prevention of allergic reactions is greatly pre-
ferred to their management. Prevention is based
on a careful pretreatment discussion of the pa-
tient’s prior allergic history and response to the
drugs being administered. The patient should be
questioned about any previous reactions to adhe-
sive tape. In addition, the 0.2 ml test dose recom-
mended for all drugs will aid in determining if
allergy is present or not. Although the administra-
tion of a dose as small as 0.2 ml of an allergen
can, in some cases, induce anaphylactic reactions,
in most circumstances the reaction will be less se-
vere and management can follow that mentioned
above.

Respiratory depression

Morbidity and mortality from IV sedation has
usually been related to the presence of respiratory
depression that was undetected and led to respi-
ratory arrest, cardiac arrhythmias, and cardiac ar-
rest.

All of the sedative drugs being discussed in this
book are respiratory depressants. All are capable,
in some doses and in some patients, of producing
respiratory arrest. Respiratory depression is a
more significant problem with certain groups of
drugs, primarily the narcotic agonists and the bar-
biturates.

Respiratory depression occurring after drug ad-
ministration is a dose-related response. Smaller
doses of the drug produce little or no respiratory
depression in the average patient; however, increas-
ing the dosage of the drug increases its CNS de-
pressant effects and leads ultimately to respiratory
depression.

o iz i

Respiratory depression may occur following ex- §

tremely low doses of any drug, if the patient lies §
on the hyperresponding slope of the bell-shaped
curve. Unfortunately there is little that can be
done prior to drug administraiton to determine |

this fact. The patient can be questionned as to his
usual response to drugs, such as analgesics and

tranquilizers (e.g., oral diazepam). A patient who

mentions falling asleep in response to one 2 mg

Valium tablet should alert the doctor to the pos- :

sibility of hyperresponsiveness. The 0.2 mg test
dose, followed by a wait of 30 seconds before ad-

ministering additional drug is another means of §

discovering a patient’s sensitivity to drugs. One
other means of accounting for variations in pa-
tient responses to drugs is titration. Always titrate

drugs to clinical effect, if titration is possible. If

this is done, oversedation and respiratory depres-
sion following IV drug administration should not
occur, or will do so only infrequently. The drug
doses recommended in Chapters 25 and 26 will
provide effective sedation with little or no respi-
ratory depression, in the typical patient.

The two categories of drug most likely to pro-
duce respiratory depression are the narcotics and
barbiturates. Narcotic-induced respiratory depres-
sion is characterized by a decrease in the rate of
breathing. The rate, normally between 14 to 18
breaths per minute, may fall to 5 or 6 per minute.
Barbiturate-induced respiratory depression may
be characterized by a more rapid but shallow res-
piratory effort than that seen with narcotics.

Management of respiratory depression. The
initial steps in management of respiratory depres-
sion are universal, regardless of the cause of the
problem. These are the steps of basic life support.

1. If not already in the supine position, the pa-
tient is placed in this position immediately. The
patient’s feet are elevated slightly (10 to 15 de-
grees) to aid in return of venous blood to the
heart.

2. Probably the most important step in basic life
support is the maintenance of a patent airway.
This is accomplished through the head-tilt, neck
lift or head-tilt, chin lift procedures (Fig. 27-5, A
and B). Proper performance of this step will ele-
vate the tongue from the hypopharynx and pro-
vide an adequate airway.

3. The doctor or assistant performing the pre-
vious step places his or her ear about 1 inch from
the patient’s mouth and nose, looking at the pa-
tient’s chest, while listening and feeling for air ex-
iting the victim’s mouth and nose and watching
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Fig. 27-5. A, Airway maintenance employing head-tilt, neck litt. B, Airwayv mainte-

nance emploving head-tilt, chin lift.
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Fig. 27-7. Assisted or controlled ventilation using a pos- Fig. 27-8. Assisted or controlled ventilation using a self-
itive pressure demand device. inflating bag-valve-mask device.




the victim’s chest for signs of spontaneous venti-
latory efforts (Fig. 27-6).

4. In the highly likely event that the patient is
breathing spontaneously but the rate and depth
are depressed, the rescuer will assist or control the
victim’s breathing. Using a positive pressure O;
device (Robertshaw or Elder Valve) (Fig. 27-7) or
a self-inflating bag-valve-mask device (Ambu bag)
(Fig 27-8), the rescuer will inflate the victim’s
lungs every time a respiration is attempted. If the
victim’s respiratory rate is less than 8 per minute,
the rescuer will increase the rate of breathing by
interposing a controlled ventilation between each
of the spontaneous attempts by the patient.

5. The carotid pulse is checked to determine
the status of the cardiovascular system. If respi-
ratory depression is recognized early, the carotid
pulse will still be strong and regular.

6. If the respiratory depression has occurred
following the administration of a narcotic to the
patient (either as a sole drug or as one of a com-
bination), a narcotic antagonist should be admin-
istered to the patient.

Naloxone is currently the drug of choice for re-
versing narcotic-induced respiratory depression.
Nalbuphine has been employed with great suc-
cess; however, more study of this drug is required
before it can be recommended for this function.
Naloxone should be diluted from its original 0.4
mg/ml concentration by adding 3 ml of diluent
(5% dextrose and water, normal saline), thus pro-
ducing a 0.1 mg/ml concentration for injection.
The patient is continually observed for signs of
increased respiration while 0.1 mg (1 ml) is slowly
administered every minute. In most cases less
than 0.4 mg naloxone will be required to reverse
respiratory depression. In the not too distant past,
naloxone was administered in 0.4 mg increments.
It was found, however, that larger doses of nalox-
one also antagonize the analgesic properties of the
narcotic. If the patient has undergone a painful
procedure, the removal of the analgesic actions of
the narcotic leads to an acute onset of pain, which
is a significant stimulus to the heart and cardio-
vascular system. This has led to life-threatening
emergencies in patients with prior histories of car-
diovascular disease. Slow titration of 0.1 mg per
minute minimizes this reaction. During the time
between the administration of naloxone and its
onset of action, the steps of basic life support
must be continued.

7. With the return of more rapid and deep res-
piration the patient begins to look and feel consid-
erably better. He may be unaware of what has
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transpired for he has been deeply sedated during
this time. Dental treatment may be halted, but the
patient should not be permitted to leave the office
at this time. Naloxone is a rapid-acting respiratory
depressant; however, its duration of action is
fairly short. It is therefore possible, though un-
likely, for respiratory depression to develop again,
approximately 30 minutes after the initial dose of
naloxone was given. With the use of the shorter-
acting narcotics, fentanyl and alphaprodine, this is
unlikely to occur. When meperidine, pentazocine,
morphine, and butorphanol are administered, the
likelihood of this occurring increases. The patient
should remain in the office, in a monitored recov-
ery area, for at least 1 hour after the administra-
tion of naloxone.

Following the initial dose of naloxone and the
recovery of the patient, it is recommended by
many persons that 0.4 mg naloxone be adminis-
tered intramuscularly. The duration of clinical ac-
tion of IM naloxone is considerably longer than
that of IV naloxone, thereby minimizing the risk
of a return of respiratory depression.

Respiratory depression that is not produced by
narcotics is not reversible with naloxone adminis-
tration. The barbiturates are the group most
likely to produce this problem. Management of
nonnarcotic-induced respiratory depression is
based on maintenance of the steps of basic life
support—airway, breathing, and circulation—un-
til the blood level of the offending drug has been
lowered, through redistribution and metabolism,
to the point that breathing is no longer depressed.
There are no effective antidotal agents for the
barbiturates.

Respiratory depression induced by diazepam
and midazolam is extremely uncommon. Manage-
ment is based on basic life support measures as
described above. Research studies have indicated
that there may be some beneficial effect in admin-
istering naloxone or physostigmine or both to
these patients. However, until considerably more
research proves the utility of these drugs conclu-
sively, their administration in diazepam-induced
oversedation or respiratory depression cannot be
recommended.

Emergence delirium

A phenomenon known as emergence delirium
has been reported following the administration of
many CNS depressants, as well as some adjunctive
drugs commonly employed intravenously in seda-
tive procedures. The patient’s response is one of
transient delirium, hallucination, anxiety, or rage
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that develops at some time during or immediately
after the sedative procedure. Very often the re-
sponse is associated with recall of an upsetting
event in the patient’s life. Minichetti and Milles re-
ported a case of a 27-year-old patient receiving
7.5 mg IV diazepam, in addition to meperidine,
atropine, NyO-Oy, and local anesthesia, for ex-
traction of several teeth. The patient felt quite
comfortable and sedated. Following the adminis-
tration of an additional 2.5 mg diazepam later in
the procedure, the patient became progressively
more excited. His eyes closed, he began crying,
and he would not respond to verbal commands.
Attempts were made to communicate with the pa-
tient but he would not respond to questioning. He
became hyperexcitable and began thrashing about
in the dental chair. Removal of the Ny;O and ad-
ministration of 100% O, did not resolve the situ-
ation, nor did administration of 0.4 mg naloxone.
He continued to hallucinate for about 20 minutes,
exhibiting rage and anxiety. He recovered gradu-
ally, calmed down, and stopped crying, respond-
ing to his name. When questioned later about the
reaction he said that he had dreamt about an un-
pleasant experience he had in Vietnam.

The drugs most likely to produce emergence
delirium are scopolamine and diazepam. Other
benzodiazepines, such as lorazepam, have been
reported to produce emergence delirium too. Ex-
perience with midazolam is too incomplete to per-
mit any definitive statement; however, it is proba-
ble that being a benzodiazepine, midazolam is
capable of producing this reaction. Scopolamine,
however, is far and away the drug most likely to
produce emergence delirium.

The reactions associated with emergence delir-
ium are thought to be manifestations of the cen-
tral anticholinergic syndrome (CAS). The CAS
includes such paradoxical reactions as acute hy-
peractivity, anxiety, delirium, hallucinations, and
recent memory impairment. In its more severe
form the CAS produces apnea, medullary paraly-
sis, coma, and death, though these reactions are
extremely rare. The dose of scopolamine or ben-
zodiazepine required to produce the CAS is ex-
tremely small; it is not a dose-related phenome-
non; therefore the doctor administering IV
anticholinergics or benzodiazepines must be
aware of the CAS, its prevention, and its manage-
ment.

Prevention. The incidence of the CAS and
emergence delirium is considerably lower in pa-
tients between the ages of 6 and 65 years. The use

of scopolamine is not recommended in patien
under 6 and over 65 years of age for this reason,
Other anticholinergics, atropine and glycopyrro-;
late, that are less likely to produce CAS are rec ¢
ommended in these patients. Fortunately the in
dication for IV sedation in these two groups of
patients is not great. Slow injection of drugs and
use of minimal doses may aid in minimizing these
reactions.

Management. Management of the usual form
of emergence delirium, in which the patient may
exhibit dreaming and appears uncomfortable, but
does not respond to verbal questioning, takes two
forms.

1. Symptomatic management. Monitoring of the
patient, assurance of a patent airway and ade-

quate blood supply to the brain (both usually no §
problem at all), and prevention of injury to the 3
patient are the goals of treatment. Given appro- §
priate time the reaction will terminate and the pa- §
tient will open his eyes and be able to respond to §
commands and questions. In one case of emer- §
gence delirium that I witnessed, the patient had §

received scopolamine as a part of the Jorgensen

technique and for almost 5 hours continued to :

dream and make uncoordinated movements in
the chair. She was unresponsive to questioning
but had a very adequate airway and her vital signs
were slightly elevated over baseline. Approxi-
mately 5 hours after the administration of the sco-
polamine, the patient opened her eyes and was
able to respond to commands.

2. Physostigmine administration. The second
manner of managing emergence delirium is
through the administration of physostigmine, a
reversible cholinesterase. IV administration of
physostigmine rapidly reverses emergence delir-
ium and the CAS.

The dose of physostigmine for reversal of
emergence delirium is 1.0 mg for the 70 kg adult
and 0.5 mg for the child, administered intrave-
nously. One milligram may be administered per
minute until the reaction is terminated or a max-
imum dose of 4 mg is reached. Because physostig-
mine is metabolized within 30 minutes, the patient
must be monitored closely to be certain that signs
and symptoms do not recur.

Laryngospasm

Laryngospasm is a protective reflex of the body.
In the fully conscious (non-CNS-depressed) pa-
tient, foreign objects are kept out of the airway
(trachea) by the swallowing reflex, the epiglottis,

e




and the cough reflex. As a patient becomes more
and more CNS depressed through the administra-
tion of drugs, these protective reflexes are de-
pressed to a greater degree. In light stages of se-
dation, as observed with NO-O,, IV diazepam,
midazolam, the Jorgensen technique, and IV pro-
methazine, there is but little impairment of these
reflexes. Foreign material such as water and
scraps of dental materials will be easily removed
by the patient as he spits or swallows. Aspiration
is not a common occurrence with these techniques
of sedation. However, as the depth of sedation is
increased through the addition of other drugs or
increased doses of the same drugs, the protective
reflexes are depressed to a greater degree.

In stage two, ultralight general anesthesia, for-
eign material present in the area of the larynx will
stimulate the tissues to provide a protective reflex
in which the vocal cords adduct and attempt to
seal off the trachea from foreign debris. Though
this is truly a protective reflex it is obvious that
this reflex will also prevent the passage of air into
and out of the trachea and lungs (Fig. 27-9).

Laryngospasm will not occur in stage one of
anesthesia, which we have called sedation or an-
algesia, because the other protective reflexes are
still intact. It is only when the patient enters the
grey zone between stage one and stage two that
laryngospasm will occur.

Recognition. Recognition of laryngospasm is
based on the presence or absence of sounds. A
partial laryngospasm is identified by a high-
pitched crowing type sound, produced as air is
forced out through the partially closed vocal
folds. A complete laryngospasm is identified by
the absence of sound, an ominous “sound” in-
deed.

The patient will also be attempting to breathe
against this partially or completely closed airway.
Respiratory efforts will be exaggerated, expansion
of the chest greater than usual, and accessory
muscles of respiration used. Substernal and inter-
costal soft tissue retraction may be evidenced.
This is the drawing in of the soft tissues overlying
the spaces between the ribs and sternum, as the
chest expands and the intrathoracic pressure be-
comes quite negative. Retraction is a sign of a par-
tially or totally obstructed airway.

Management

1. The first step in managing a laryngospasm is
to remove the offending material from the pa-
tient's airway. A large diameter suction tip or a
tonsil suction is placed into the pharynx to re-
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Front

Cords closed

Cords open

Fig. 27-9. View of vocal cords. Top: cords are adducted
(closed) thus preventing foreign material and air from
entering trachea. Bottom: cords abducted. (From Shi-

bel, E.M., and Moser, K.M.: Respiratory emergencies,
St. Louis, 1977, The C.V. Mosby Co.)

move any material it finds. This step alone will
break the spasm in most cases.

2. Positive pressure Oj is administered, either
via the self-inflating bag-valve-mask device or by
the positive pressure demand valve. Very often it
is possible to break the spasm by forcing Oy past
the vocal cords. Steps 1 and 2 are highly recom-
mended.

3. The administration of drugs to terminate la-
ryngospasm is never recommended unless the
doctor is well trained in anesthesiology and in
management of the apneic patient. The drug of
choice in this situation is succinylcholine, a short-
acting depolarizing muscle relaxant. It is admin-
istered in a concentration of 20 mg/ml. An IV




404 Intravenous sedation

dose of 20 to 40 mg is usually adequate to break
the spasm by paralyzing the muscles of respira-
tion. At this point, however, the patient is no
longer breathing and the doctor is responsible for
instituting controlled ventilation for the period of
3 to 4 minutes until the typical patient resumes
spontaneous ventilation.

4. If no drugs were administered to the patient
during the laryngospasm, the level of CO; in the
blood would increase, the level of consciousness
decrease, and the spasm break spontaneously
Though this technique is acceptible, it is not rec-
ommended for the untrained doctor.

Laryngospasm should never develop if lighter
levels of sedation are maintained and if the airway
is kept free of debris, water, and saliva

SPECIFIC DRUG COMPLICATIONS
Diazepam

The most commonly seen complications associ-
ated with diazepam administration are

1. Local venous complications

2. Emergence delirium

3. Recurrences of amnesia

4. Oversedation
Local venous complications and emergence delir-
ium have previously been discussed. The recur-
rence of amnesia following diazepam administra-
tion has only occurred twice in my experience;
however, it was this phenomenon that caused me
to decrease the recommended dose of diazepam
used for sedation.

Two patients received diazepam, one a dose of
45 mg and the other a dose of 38 mg, and
achieved clinically ideal sedation that lasted for
the usual 45 minutes. Recovery was normal, the
patients appearing unsedated after 1 hour. It was
later reported that for the first 24 hours after they
left the clinic (these cases were done at different
times and on different days) their recovery was
normal. However, in both cases, approximately 24
hours later the patients experienced a relapse of
amnesia. One patient had driven to work, parked
his car, and entered his office building when sud-
denly he did not remember where he was, how he
had gotten there, or what day it was. Within a few
minutes the patient’s memory returned. No fur-
ther relapses occurred. The same type of re-
sponse occurred in the second patient. I have not
heard of similar responses developing in patients
who have received less than 30 mg of diazepam at
a single treatment, thus the recommendation that
this dose not be exceeded as a total for one treat-
ment session.

Oversedation is not likely to develop with dlaze~
pam if the drug is titrated at the recommended 3 d
rate of 5 mg per minute. However, if a patient
becomes oversedated, management is to ensure a
patent airway and ventilation. Within a few min-
utes redistribution of diazepam will lead to a light-
ening of the level of sedation and increased re-
sponsiveness.

Studies have indicated that naloxone and phy-
sostigmine administered intravenously may be ca-
pable of reversing diazepam oversedation. More §
research is required in this area.

Pentobarbital

The most common problems associated with
pentobarbital administration are oversedation and
respiratory depression. Management of both of
these situations requires implementation of the
steps of basic life support: airway, breathing, and
circulation. There are no antidotal drugs that can
be administered to reverse barbiturate overseda-
tion or respiratory depression. Unfortunately, be-
cause of the prolonged duration of action of pen-
tobarbital, it may take 30 minutes to an hour for
the patient to become considerably more respon-
sive.

Promethazine

Promethazine-related complications include
oversedation and extrapyramidal reactions. Over-
sedation is managed through basic life support.
There is no effective antidote_for promethazine-
induced oversedation or respiratory depression.
Extrapyramidal reactions, though quite rare, do
develop following promethazine administration.
Four types of reaction are identified: akathisia
(motor restlessness), acute dystonias, parkinson-
ism, and tardive dyskinesias. These are described
in Chapter 8. Management is the administration
of IV diphenhydramine, 50 mg for the adult and
25 mg for the child.

Narcotics

The major side effects of narcotic administra-
tion are nausea and vomiting, respiratory depres-
sion, and rigid chest. The first two complications
are discussed earlier in this chapter.

Rigid chest is an uncommon phenomenon that
has been observed primarily after administration
of fentanyl but can develop with any narcotic. It
is most commonly seen when NyO-O; has been
administered concomitantly. In this situation the
skeletal muscles of the thorax appear to be para-
lyzed and inflation of the chest is impossible. The




cause of rigid chest is unknown. The patient will
be unable to breath. Efforts to force air into the
patient will prove futile as the chest will not ex-
pand. The chest has a firm boardlike feel during
this reaction. Management of rigid chest involves:

1. The airway is supported and an attempt is
made to force O, into the lungs.

2. 1V succinylcholine 20 to 40 mg is adminis-
tered (only recommended for those trained
in anesthesiology).

3. Following the release of the rigid chest
(caused by the actions of succinylcholine),
the patient will be apneic for approximately
3 to 5 minutes during which time controlled
ventilation is absolutely necessary.

Rigid chest has been observed in conjunction with
the fentanyl and N3O combination. Use of this
combination is therefore not recommended in
outpatient sedation procedures. The use of com-
binations of techniques will be discussed in Chap-
ter 28.

Scopolamine

The major problem associated with scopol-
amine administration is emergence delirium,
which has been discussed earlier.

SUMMARY

Complications do occur during IV sedation.
Trieger and Malamed conducted independent
surveys of doctors having completed their basic

Table 27-1. Percentage of doctors who have
witnessed IV complications*

Malamed Trieger

(n = 114) (n = 117)

no. % no. %
Hematoma 39 34.2 32 27.0
Infiltration 38 333 41 35.0
Pain on injection 29 2564 50 420
Hyperexcitement 29 254 11 9.0
Thrombophlebitis 28 245 24 200
Prolonged sedation 19 166 12 10.0
Vomiting 16 14.0 8 6.0
Hypotension 12 10.5 11 9.0
Apnea 1 0.8 0 0.0
Arterial injection 0 0.0 3 2.5

From Malamed, S.F.: Anesth. Prog. 28:158, 1981.

*The statistics illustrate the number of doctors who have seen the
complication listed, not the number of times they have seen it
occur. Therefore, a doctor may have seen one case of vomiting
in 5000 IV procedures, but since 16 of the 114 reporting doc-
tors reported at least 1 case of vomiting, it is listed as a 14%
incidence.
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IV sedation programs to determine which compli-
cations did in fact develop most often. The follow-
ing chart presents their findings (Table 27-1).
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