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The doctrine of Res Ipsa Loquitur
Malpractice is a specific area of the law of "negligence."
Under the law of negligence, if one party owes a duty
of care to another and the duty is breached, causing
harm to someone, the person who is harmed is entitled
to recover damages.
In a professional setting, it is presumed that the
standard of care is too difficult and complex for the jury
to understand and expert testimony is introduced to
establish the standard of care. It is the profession which
determines the standard of care.
A key element of the law of both negligence and
malpractice is fault; the defendant must have caused
the damage. The theoretical basis of negligence or malpractice is the concept that the defendant should pay
for damage caused to the plaintiff because, between the
two parties, the one at fault should bear the damage.
In terms of prevention, the knowledge that one can be
held liable for malpractice or negligence is supposed
to make people more careful and avoid negligent actions in the future.
In cases involving anesthesia, these legal concepts
become somewhat unfair because the field is too complicated for the average patient to understand, and the
patient is unconscious when the actions which cause the
damage, if any, are taken. As a result, many cases involving malpractice of anesthetists involve the concept
of Res Ipsa Loquitur.
Basis of Res Ipsa Loquitur
Res Ipsa Loquitur, literally translated as "the thing
speaks for itself' had its basis in a case decided in 1863
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in which a barrel of flour rolled out of a warehouse window and fell on a passing pedestrian. (Byrne v. Boadle,
1863, 159 Eng. Rep. 299). Although the pedestrian had
not personally observed whatever went wrong on the
upper floor of the warehouse, it was clear to the court
that this type of accident would not have happened without someone's negligence and whoever caused it must
have been under the control of the warehouse owner.
(See discussion in Law of Torts, William L. Prosser,
page 217).
The doctrine of Res Ipsa Loquitur depends on three
things: (1) the injury must occur under circumstances
such that in the ordinary course of events, the injury
would not have occurred if someone had not been negligent; (2) the injury must be caused by something within
the exclusive control of the defendant; and (3) the injury must not have been due to any voluntary action
or contribution on the part of the plaintiff.
Classic examples are exploding boilers, defective
food in sealed containers and various types of falling
objects including not only barrels of flour but elevators
and, in one case, a 600-pound cow.
Anesthesia accidents and Res Ipsa Loquitur
Anesthesia accidents almost invite the application
of the doctrine of Res Ipsa Loquitur. In an anesthesia
accident, the third requisite, that the plaintiff did not
contribute to the accident, is almost always true, especially where the patient is unconscious. Similarly, if
an anesthesia injury has occurred, the instrumentality
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which caused the damage will be within the exclusive
control of the anesthetist.
It is the application of the first requisite, that the
event must be of a kind which ordinarily does not occur in the absence of someone's negligence, which has
caused whatever theoretical disputes there may be over
the application of the doctrine to anesthesia.
As we have seen, the basis of the law of negligence
is fault. There are many accidents which can occur
without anyone being at fault. Someone slipping and
falling, a blow-out of a tire, skidding cars and fires of
unknown origin have all been held to be situations where
the doctrine of Res Ipsa Loquitur would not apply
because it could not be said that the injury could not
have occurred without negligence (see Prosser, page
220).
Theoretically, laymen are supposed to understand
that anesthesia is an area where accidents can happen
without anyone being at fault. Realistically, however,
it is a tribute to anesthetists in this country that anesthesia
accidents occur so infrequently that there is a common
tendency, albeit incorrect, to believe that the accident
would not have occurred without someone being
negligent.
There is also a great economic incentive for the
patient to base the case on Res Ipsa Loquitur. Lawsuits
can be very expensive and they can be made even more
expensive by having to hire expert witnesses to testify
as to the standard of care. The major benefit to a patient of the doctrine of Res Ipsa Loquitur is that it throws
the burden of proof on the defendant. Plaintiffs lawyers
love Res Ipsa Loquitur. Expert testimony becomes
simpler. Instead of having to testify after an extensive
investigation that what was done in this case failed to
meet anesthesia standards, experts need only testify that
the injury would not have occurred in the absence of
negligence. Not only is this testimony simpler for the
jury to understand but it is less expensive to prepare.
Moreover, the nature of Res Ipsa Loquitur almost gives
the jury a "free hand" in finding for the patient if the
jury is sympathetic.
Defense of Res Ipsa Loquitur in anesthesia
How can a defendant-anesthetist defend a case of
Res Ipsa Loquitur? The defendant must introduce the
defendant's own proof that (1)whatever instrumentalities
were in the defendant's exclusive control during the
operation were not those that caused the injuries; and/or
(2) there were numerous ways in which the incident
could have occurred other than the anesthetist's negligence. Thus, in anesthesia cases, the role of the jury
becomes one of choosing to believe the defendant's expert witnesses or the plaintiffs expert witnesses as to
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whether the injury would have occurred without negligence.
One issue which the courts often address is the
question of whether the doctrine can be applied when
the plaintiff has some proof of how the injury occurred. In Kemalyan v. Henderson, 277 P.2d 372, the court
pointed out that when the plaintiffs evidence establishes
how an injury occurs, the plaintiff cannot rely on the
doctrine of Res Ipsa Loquitur. In the Kemalyan case,
the hospital alleged that because there was some testimony (one of the doctors testified that the accident was
likely to have occurred because of a negligent intubation), the plaintiff should not be allowed to rely on the
doctrine of Res Ipsa Loquitur. The court held that the
doctrine could still be used by the plaintiff, nonetheless.
In Marrerov. Goldsmith, 486 So.2d 530 (Florida,
1986), the plaintiff complained of numbness, weakness
and pain in her left arm and produced expert medical
testimony that this type of injury is one that ordinarily
does not occur in the absence of negligence and that
it was probably caused by incorrect arm positioning during surgery. The court noted that a plaintiff could still
rely on Res Ipsa Loquitur even if some direct evidence
of negligence had been introduced. The court agreed,
however, that there comes a point when a plaintiff can
introduce enough direct evidence of negligence to eliminate the justification for the doctrine.
The court said, "It is quite clear that under traditional Res Ipsa Loquitur analysis, the defendant doctors in this case cannot be said to have each possessed
exclusive control at all times when plaintiffs injury may
have occurred. Yet the patient is in no position to prove
which defendant or combination of defendants caused
her injury to an area of her body remote from the site
of surgery, because she was unconscious when it occurred. We are persuaded that the fairest course to take
under these particular circumstances is to allow the
plaintiff to go to the jury with the benefit of Res Ipsa
Loquitur instruction."
In a case involving similar facts, the defendant
argued that a patient could begin to rise out of an appropriate level of unconsciousness despite the exercise of
due care. However, the court pointed out that the damage in the case was caused by disconnection from the
anesthesia equipment and there was "no testimony that
this disconnection could have occurred without negligence." Kitto v. Gilbert, 570 P.2d 544 (Colo. 1977).
In Morgan v. Children's Hospital,480 N.E.2d 464
(Ohio 1985, also reported at 49 ALR 4th 51 with an
extensive annotation on the application of Res Ipsa
Loquitur to anesthesia malpractice cases), the expert
witnesses agreed that the patient suffered brain damage
as a result of oxygen deprivation. The plaintiff requested
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that the jury be instructed on the application of Res Ipsa
Loquitur and was refused, and the jury returned a verdict in favor of the defendant anesthetist. On appeal,
the court held that the jury should have been instructed
on Res Ipsa Loquitur. A dissent in the case pointed out
the difficulty in establishing whether there was evidence
sufficient to prove that the injury would have occurred
in the absence of negligence.
In a California case, there was a verdict against
both the surgeon and an anesthesiologist who apparently
failed to communicate on how long each expected the
operation to take. The anesthesiologist had given a
spinal which became ineffective prior to the completion

of the operation, and although he testified that he could
have extended the spinal if he had known the operation would have taken longer, the surgeon became uneasy as the effects of the anesthetic wore off and quickly
terminated the operation.
The court noted that there was sufficient evidence
to support a conclusion of negligence against both doctors, but nonetheless determined that an instruction on
Res Ipsa Loquitur should have been given to the jury.
Interestingly, the opinion stated that "courts have relied
upon common knowledge and upon expert testimony"
in determining the application of the principle to medical
cases. Clark v. Gibbons, 66 Cal. 2d 399, (Apr. 21,
1967).

Letters
(continuedfrom page 3)

To the Editor
The use of disposable, molded plastics in anesthesia circuits is fast becoming universal. Although hygenic and convenient in an age of paranoia concerning disease transmission and increasing labor costs, they are not without
their hazards. We shall now describe an event illustrating one of these
hazards.

On this occasion following an otherwise smooth induction of anesthesia
the 90 degree elbow connector and straight wye piece twice disconnected
following a build up of pressure in the circuit. Close inspection of the 90
degree elbow connector revealed a bubble of air in the wall of the distal
limb. (Figure 1) This considerablyreduced the size of its lumen and made
a tight fit onto the endotracheal tube impossible.
The 90 degree elbow connector was changed and the patient came to
no harm. Disposable circuits and connectors have made our jobs easier,
however, we should be vigilant to their potential hazards.
SUSIE DANIELE, CRNA
Jackson Memorial Medical Center
Department of Anesthesiology
Miami, Florida
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MEMORIAL HOSPITAL
Ormond Beach,
Florida

NURSE
AN ESTH ETISTI
CRNA

CRNA
We have Immediate openings in our
modern 205-bed open heart JCAH accredited hospital which adjoins
Daytona Beach, FL. Enjoy year 'round warm
climate, beautiful beaches, swimming, golfing, tennis, hunting, fishing and other outdoor activities. Candidate must be Florida
licensed and be a member of the American
Association of Nurse Anesthetists.
We offer a competitive salary and an excellent benefit program. Please call collect
for additional Information or send resume to:

B

Full time Anesthetist positions
available due to expansion. All types
of anesthesia administered with
Anesthesiologists'
supervision.
University teaching hospital environment with excellent in-service educational program. Located in the
foothills of the beautiful Blue Ridge
Mountains. Salary commensurate with
experience. Excellent benefit package.
Apply to:
University of Virginia
Department of Personnel Administration
Carruthers Hall, P. O. Box 9007
1001 N. Emmet Street
Charlottesville, VA 22906
An Equal Opportunity/
Affirmative Action Emnployer.

MEMORIAL HOSPITAL
Human Resources Department
875 Sterthaus Avenue
Ormond Beach, FL 32074
(904) 672-1533
An Equal Opportunity Employer

I

NURSE, RN

CRNA

CRNA

Full or part time position available in
our state-of-the-art facility. We're easily
accessible by both private and public
transportation, provide a competitive
salary, a comprehensive benefits
package and the opportunity to utilize
your valuable skills with a top medical
team. For more information, call

Hunter Holmes McGuire Veterans
Administration Medical Center has
Immediate opening for one CRNA
recent graduate (5 years). Experience
in cardiac anesthesia and neuroanesthesia Is essential. Salary
commensurate with education and
experience. This Is a modem hospital
(2 years old) in a progressive city,
close to resort areas and nation's
capitol. Full federal employee
benefits available.

BETSY SAYRE, R.N.
Nurse Recruiter
(215) 427-9739

Please call or write to:
Alfonso Schettini, MD
Chief, Anesthesiology Section
112 VA Medical Center
1202 Broad Brock Blvd.
Richmond, VA 23249
(804) 230-1369

EPISCOPAL HOSPITAL
Front St. & Lehigh Ave.
Philadelphia, PA 19125
Equal Opportunity Employer, M/F
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All of the above. And more.
Being a nurse anesthetist in the Air Force
also makes you part of the Air Force professional health care team.
You'll have the opportunity to grow professionally while you serve your country.
And as an Air Force nurse you'll be able to
use your education and skills to the fullest.
You may also receive financial assistance to

pursue higher academic degrees. Qualified
nurses have excellent opportunities for
advancement.
Find out all about Air Force nursing today.
It's as easy as ABC. Talk to your Air Force
recruiter or call toll-free 1-800-423-USAF
(in Calif. 1-800-232-USAF). You can
Aim High in the Air Force.
AM R
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Usual Adult Dose

2.0-2.5 mg (0.035 mg/kg)
('A mL) for Initial titration In
average healthy adult.
0.1-0.15 mg/kg isgenerally
adequate as a tota dose. Up
to 0.2 mg/kg may be needed
Inrare cases, particularly
when concomitant narcotics
are omitted. Doses inexcess
of 0.15 mg/kg may result In
increased risk of respiratory
depression or drowsiness In
elderly or debilitated patients.
Lower dosage by 25-30%
when narcotic premnedication
isgiven.

Patients over 60 requIre lower

doses-reduce by 30%.
Increments of 25% of initial
dose to maintain desired
Iaum of s.favin

Cystoecopy Procedures'
VERSED I.V.

Excellent

diazepam I.V.

61%

48%

(66/108)

(52/109)

Cardiovascular Procedures'

VERSED I.V.
Excellent

dlazepam I.V.

78%

36%

(36/46)

(17/47)

we

__Slow I.V. administratlon over
Administration

2 to 3 minutes; titrate to
desired sedative end point,
I.e., until the initiation of
slurned speech isreached.
Administer Immediately
before the procedure. Use
of a topical anesthetic fgr
peroral procedures and
narcotic premedication for
bronchoscoples Isrecommended.
IMPORTANT: Start with the
lowest appropriate dos and
titrate slowly.
VERSED can be dluted
wIth 5%dextrose Inwater,
normal salIne or lactated
Ringer's solution.
NOTE: Potency of VERSED is

approximately three to four times

VERSED* (brand of midazolam HCI/Roche) INJECTION

Although the possibility of minor interactive effects has not been fully studied,
VERSED and pancuronium have been used together inpatients without noting clinically significant changes in dosage, onset or duration. VERSED does not protect
against the characteristic circulatory changes noted after administration of succinylcholine or pancuronium, or against the increased intracranial pressure noted following
administration of succinylcholine. VERSED does not cause a clinically significant
change in dosage, onset or duration of a single intubating dose of succinylcholine.
No significant adverse interactions with commonly used premedications or drugs used
during anesthesia and surgery (including atropine, scopolamine, glycopyrrolate, diazepam, hydroxyzine, d-tubocurarine, succinylcholine and nondepolarizing muscle
relaxants) or topical local anesthetics (including lidocaine, dyclonine HCI and Cetacaine) have been observed.
Drug/laboratory test interactions:Midazolam has not been shown to interfere with
clinical laboratory test results.

References: 1. VERSED* (brand of midazolam HCI/Roche) ( . Scientific Summary, Roche
Laboratories, Nutley, NJ, 1986. 2. Data on file (Doc. #069-004),Hoffmann-La Roche Inc.,
Nutley, NJ.
VERSED* (brand of midazolam HCI/Roche) C INJECTION
Before prescribing, please consult complete product Information, a summary
of which follows:
INDICATIONS: IM: preoperative sedation; to impair memory of perioperative events.
IV: conscious sedation prior to short diagnostic or endoscopic procedures, alone or
with a narcotic; induction of general anesthesia before administration of other anesthetic agents; as a component of intravenous supplementation of nitrous oxide and
oxygen (balanced anesthesia) for short surgical procedures (longer procedures have
not been studied). When used IV,VERSED is associated with a high incidence of partial or complete impairment of recall for the next several hours.
CONTRAINDICATIONS: Patients with known hypersensitivity to the drug. Benzodiazepines are contraindicated in patients with acute narrow angle glaucoma; may be
used in open angle glaucoma only if patients are receiving appropriate therapy.
WARNINGS: PRIOR TO IV ADMINISTRATION OF VERSED IN ANY DOSE,
ENSURE THAT OXYGEN AND RESUSCITATIVE EQUIPMENT FOR MAINTAINING
A PATENT AIRWAY AND SUPPORT OF VENTILATION ARE IMMEDIATELY AVAILABLE. IV VERSED depresses respiration, and opioid agonists and other sedatives
can add to this depression; should be administered as induction agent only by a person trained in general anesthesia.
Do not administer in shock, coma, acute alcohol intoxication with depression of vital
signs.
Guard against unintended intra-arterial injection; hazards in humans unknown. Avoid
extravasation.
Higher risk surgical or debilitated patients require lower dosages for induction of anesthesia, premedicated or not.
Patients with chronic obstructive pulmonary disease are unusually sensitive to the respiratory depressant effect of VERSED. Patients with chronic renal failure have a 1.5- to
2-fold increase in elimination half-life, total body clearance and volume of distribution
of midazolam. Patients with congestive heart failure have a 2- to 3-fold increase in the
elimination half-life and volume of distribution of midazolam. Patients over 55 require
lower dosages for induction of anesthesia, premedicated or not. Because elderly
patients frequently have inefficient function of one or more organ systems, and
because dosage requirements have been shown to decrease with age, reduce initial
dosage and consider possibility of a profound and/or prolonged effect.
Concomitant use of barbiturates, alcohol or other CNS depressants may increase the
risk of underventilation or apnea and may contribute to profound and/or prolonged
drug effect. Narcotic premedication also depresses the ventilatory response to carbon
dioxide stimulation.
Hypotension occurred more frequently in the conscious sedation studies in patients
premedicated with narcotic.
Gross tests of recovery from the effects of VERSED cannot alone predict reaction time
under stress. This drug is never used alone during anesthesia, and the contribution of
other perioperative drugs and events can vary The decision as to when patients may
engage in activities requiring mental alertness must be individualized; it is recommended that no patient should operate hazardous machinery or a motor vehicle until
the effects of the drug, such as drowsiness, have subsided or until the day after anesthesia, whichever is longer.
Usage In Pregnancy: An Increased risk of congenital malformations associated
with the use of benzodlazepines (diazepam and chlordlazepoxlde) has been
suggested In several studies. If VERSED Is used during pregnancy, apprise the
patent of the potential hazard to the fetus.
PRECAUTIONS: General: Increased cough reflex and laryngospasm may occur with
peroral endoscopic procedures. Use topical anesthetic and make necessary countermeasures available; use narcotic premedication for bronchoscopy. Decrease intravenous doses by 25% to 30% for elderly and debilitated patients. These patients will also
probably take longer to recover completely after VERSED for induction of anesthesia.
VERSED does not protect against increased intracranial pressure or circulatory
effects noted following administration of succinylcholine.
VERSED does not protect against increased intracranial pressure or against the heart
rate rise and/or blood pressure rise associated with endotracheal intubation under
light general anesthesia.
Information for patients: Communicate the following information and instructions to
the patient when appropriate:
1. Inform your physician about any alcohol consumption and medicine you are now
taking, including nonprescription drugs. Alcohol has an increased effect when consumed with benzodiazepines; therefore, caution should be exercised regarding simultaneous ingestion of alcohol and benzodiazepines. 2. Inform your physician if you are
pregnant or are planning to become pregnant. 3. Inform your physician if you are
nursing.
Drug interactions: The hypnotic effect of intravenous VERSED is accentuated by premedication, particularly narcotics (e.g., morphine, meperidine, fentanyl) and also
secobarbital and Innovar (fentanyl anddroperidol). Consequently, adjust the dosage
of VERSED according to the type and amount of premedication.
A moderate reduction in induction dosage requirements of thiopental (about 15%) has
been noted following use of intramuscular VERSED for premedication.
The use of VERSED as an induction agent may result in a reduction of the inhalation
anesthetic requirement during maintenance of anesthesia.

Carcinogenesis, mutagenesis, impairment of fertility: Midazolam maleate was
administered to mice and rats for two years. At the highest dose (80 mg/kg/day) female
mice had a marked increase inincidence of hepatic tumors and male rats had a small
but significant increase in benign thyroid follicular cell tumors. These tumors were
found after chronic use, whereas human use will ordinarily be of single or several
doses.
Midazolam did not have muta9enic activity intests that were conducted.
A reproduction study inrats did not show any impairment of fertility at up to ten times
the human IV dose.
Pregnancy: Teratogenic effects: Pregnancy Category D. See WARNINGS section.
Midazolam maleate injectable, at 5 and 10 times the human dose, did not show evidence of teratogenicity in rabbits and rats.
Labor and delivery:The use of injectable VERSED inobstetrics has not been evaluated. Because midazolam istransferred transplacentally and because other benzodiazepines given in the last weeks of pregnancy have resulted in neonatal CNS
depression, VERSED isnot recommended for obstetrical use.
Nursing mothers: It is not known whether midazolam is excreted in human milk.
Because many drugs are excreted inhuman milk, caution should be exercised when
injectable VERSED isadministered to a nursing woman.
Pediatric use: Safety and effectiveness of VERSED in children below the age of 18
have not been established.
ADVERSE REACTIONS: Fluctuations in vital signs following parenteral administration were the most frequently seen findings and included decreased tidal volume and/
or respiratory rate decrease (23.3% of patients following IV and 10.8% of patients
following IM administration) and apnea (15.4% of patients following IV administration),
as well as variations inblood pressure and pulse rate. These are common occurrences
during anesthesia and surgery and are affected by the lightening or deepening of
anesthesia, instrumentation, intubation and use of concomitant drugs.
In the conscious sedation studies, hypotension occurred more frequently after IV
administration in patients concurrently premedicated with meperidine. During clinical
investigations, three cases (0.2%) of transient fall inblood pressure greater than 50%
were reported during the induction phase.
Following IMinjection: headache (1.3%); local effects at IM site: pain (3.7%), induration (0.5%), redness (0.5%), muscle stiffness (0.3%). Following IV administration: hiccoughs (3.9%), nausea (2.8%), vomiting (2.6%), coughing (1.3%), "oversedation"
(1.6%), headache (1.5%), drowsiness (1.2%); local effects at the IV site: tenderness
(5.6%), pain during injection (5.0%). redness (2.6%), induration (1.7%), phlebitis
(0.4%). Other effects (<1%) mainly following IV administration: Respiratory: Laryngospasm, bronchospasm, dyspnea, hyperventilation, wheezing, shallow respirations,
airway obstruction, tachypnea. Cardiovascular: Bigeminy, premature ventricular contractions, vasovagal episode, tachycardia, nodal rhythm. Gastrointestinal: Acid taste,
excessive salivation, retching. CNS/Neuromuscular: Retrograde amnesia, euphoria,
confusion, argumentativeness, nervousness, agitation, anxiety, grogginess, restlessness, emergence delirium or agitation, prolonged emergence from anesthesia,
dreaming during emergence, sleep disturbance, insomnia, nightmares, tonic/clonic
movements, muscle tremor, involuntary movements, athetoid movements, ataxia, dizziness, dysphoria, slurred speech, dysphonia, paresthesia. Special sense: Blurred
vision, diplopia, nystagmus, pinpoint pupils, cyclic movements of eyelids, visual disturbance, difficulty focusing eyes, ears blocked, loss of balance, lightheadedness.
Integumentary: Hives, hive-like elevation at injection site, swelling or feeling of burning, warmth or coldness at injection site, rash, pruritus. Miscellaneous: Yawning, lethargy, chills, weakness, toothache, faint feeling, hematoma.
Drug Abuse and Dependence: Available data concerning the drug abuse and dependence potential of midazolam suggest that its abuse potential Isat least equivalent to
that of diazepam.
DOSAGE AND ADMINISTRATION: Individualize dosage. Elderly and debilitated
patients generally require lower doses. Adjust dose of IV VERSED according to type
and amount of premedication. IM use: Inject deep in large muscle mass. IV use:
Administer slowly: rapid injection may cause respiratory depression or apnea requiring assisted or controlled ventilation. Administer Initial dose over 20 to 30 seconds for
induction of general anesthesia. May be mixed in the same syringe with morphine sulfate, meperidine, atropine sulfate or scopolamine. Compatible with 5% dextrose in
water, 0.09% sodium chloride and lactated Ringer's solution.
OVERDOSAGE: Overdosage has not been reported, but manifestations would
resemble those observed with other benzodiazepines (e.g., sedation, somnolence,
confusion, impaired coordination, diminished reflexes, coma, untoward effects on vital
signs). No specific organ toxicity would be expected.
SUPPLIED: All packages contain midazolam hydrochloride equivalent to 5 mg/mL.
Vials: 1 mL (5 mg), 2 mL (10 mg), 5 mL (25 mg), 10 mL (50 mg)-boxes of 10;
Tel-E-Ject* disposable syringes; 2 mL (10 mg)-boxes of 10.
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ons why there is only

e capnometer for the future.
ySABAcAP integrates capnometry, oximetry, NIBP and provides documentation.
SARACAP vastly increases the
capacity to care. That alone is one of
your most important considerations
in today's competitive healthcare
environment,
Look at what SARAcAP will
do for you:
1. Continuous CO2 waveform

2. Continuous 02 and N0
measurement /trends
3. Integrates with pulse oximetry for

5. Hard copy documentation ...
tabular or graphic
6. Dynamic pressure correction
for barometric pressure
and patient circuit
7. Dynamic gas
compensations
8. Smart alarms of all

parameters including
oximetry and NIBP

9. Single focus for all alarms

continuous 02 SAT,
pulse waveform
and trends
4. Integrates with
NIBP monitors for
continuous trend of systolic,

diastolic, heart rate and MAP

All that, and SARACAP
is priced right in there
with ordinary capnometers.
How does that happen? The
answer is, in part, in our name.

Allegheny International Medical
Technology. AIMT is an Allegheny
International company, a Fortune
500 leader in innovation and
meeting the challenges of today
and tomorrow.

The second part of our name says the
rest. Medical Technology. That is
our focus, our only focus.

SARACAP is part of AIMT's
SARANET, a networking, interfacing
capacity unmatched by any other
respiratory monitoring instrumentation.
That's why SARACAP is the only
choice for one-on-one respiratory
monitoring in ambulatory surgical
centers, OR, ICU, OB, CCU, PAR
and ER. What else can you say?
Say SARAcAP to be sure. The
capnometer of the future ... today.

Write or call for a demonstration.

AftKEfEW INrEf\P Dh
897 Fee Fee Road " St. Louis, MO 63043
(314) 275-7272 " (800) 334-SARA
An AlleghenyInternallonal
Company

More hospitals use IELCOI.Vh Catheters

than any other brand.
Heft'swhy:

"We preferjELCO' l .V.

Catheters because
they're so easy to insert:'
"And the thinwall lets us use
a smaller gauge without givng
up substantial flow."
Laurie Ecoff RN, Supewior,
IV Therapy Sharp Memorial
Hospital San Diego, (A

"Ourhospital standard-

ized on them because
of ease of insertion,
reliability, and cost
effectiveness:'

"All of that's important when your
team starts 6000 INs a month. "
CiathyAker; RN, HeadNurse,
Wasbington Hospital
Cente, Wasbington; D.C

IV 7Trm

The best test is the one you make yourself. Call
your Cnitikon representative for trial samples of
JELCO m I.V Catheters. Or call tollfree: 800-237-7541.
(In Florida, 800-282-9151.)

"The ease of Inserting
aJELCO vI.V. Catheter
results in less trauma
to the vein."
"This minimizes the potential
for complications during the
course of therapy."
Beverly Cline,RN, .V Team
Hea4 Par 'eMemorial Hoitag
F~Wayn, LN.

quickly. No stick is "ouchless' butJELCOM I.V
Catheters come closest. burpatientswill

be the fitJt to know

f11 'i

Then discover for yourself how a super-sharp
introducer needle and a finely tapered catheter
tip can make I.V insertions go smoothly and

ICOL~ AHTR

When it's easier on patients, it's easier on you.

(CRiTiKON]
a

P&*n+&mmcompany

Critikon, Inc., 4110 George Road, P0. Box 22800, Tampa, FL 33630-2800

ocrmkon Inc., 196
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PThe new SARA Oximeter
and the SARA Oximetry System.
Pulse oximetry ina new, far-reaching dimension of care.

The ultimate

S-

combination

of monitoring
technology and

instrumentation
isthe SARA
Oximeter
and the
SARA
Amber
Monitor or SARAcAp capnometer.
Think of all this in a single system:
* Continuous Sa)

2 and

pulse measurements.

* Portable, small, lightweight, providing flexibility, the SARA Oximeter is
detachable and battery-operational to provide continuous post-operative
observation of your patient's condition. It rides right with the patient to
recovery room, ICU or CCU.
* Simple, one-step operation.
* No calibration required.
* Reusable finger probes.

The SARA Oximetry System
is the most sophisticated,
technologically advanced
instrumentation on the market.
AIMT's SARA Oximeter
provides accurate SaCO
measurement during episodes
of low perfusion or desaturation.
It is another link in a network
that is unmatched for monitoring
flexibility, expandability and
adaptability to your needs in the

OR, PAR, ICU, CCU, STAT

* Multiple site probes for use with neonates, forehead or earlobe.
* Easy-to-read liquid crystal display.
* Extensive system diagnostics provides indication of sensor placement, life

of battery and alarm condition of SaO 2 and pulse rate.

chemistry labs, and education.
The SARA Network ...
a total system, total monitoring
capability. Unique. Cost-efficient.
Enhanced capacity to care.

897 Fee Fee Road * St. Louis, MO 63043 * (314) 275-7272 * (800) 334-SARA
An Allegheny International Company
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60-ecnd
reversal
neuromuscular
oof

blockade

" Onset of reversal

significantly faster than with neostigmine

or

pyridostigmine-60 seconds versus 7 minutes for neostigmine, 12
2

minutes for pyridostigmine.",

" Duration of reversal comparable to that of neostigmine-66 minutes
2

versus 76 minutes for neostigmine.'

*

* igifcatl fwe m scrii side effects and lower atropine
requirement than with neostigmlne--edrophoniurn, 0.5 mg/kg, with
only 7 pg/kg atropine, produced minimal change in heart rate or mean
arterial pressure compared to noticeable changes In both indexes
following neostigmine, 0.04 mg/kg, using twice the atropine dose
(15 ig/kg).1 2.
* May be the preferred rewersal agent for atracuriumand vecurornium
:.compared with neostigmine, edrophoniuni has a more complete
spectrum of atracurium reversal characteristics, and... antagonizes
more rapidly residual atracunium-induced neuromuscular blockade. "3
"Edrophonium may in fact be the preferred reversal agent for routine
use with [vecuronium], having the advantages that restoration of
voluntary muscle function is very rapid, and that the relatively small
dose ofuatropine required m irnizes the unwanted side-effects of
4

this drug."r

*MotsW When duration of action is adjuted for differences in Quest of action, the relative durations are 66 minutes for
and 69 minutes for neostigmnine.

odroolnl.

1. Cronnelly R. Morris RB, Miller RD: 3drophoniurn: durationof aotliaLand atropios requirementanhuznans during halothane anesthesia. Auiuetbesiology
57:261.266,1982.2. Miller RD. St al: Comparative times to peak affect and duration of action ai neostigoire and pytidostigmine. Matsolesgy
41:27.33.1974.3. Jones RM, Pearce AC, Wllixamxs JP: Recover characteristics foliowing antagonism of attacurdum with esostpmrw
or ecdr~o aim.
Br J Anaesth 56:453.457,1984.4. Baird WLM, Bowmen WC, K~err WJ: Somed actions oafOROi 1C46 and of edrop ion urn n the eaeehtaissd
and in man. BrJAnaesth 64:375-385,1982.

Please see use information on next page.
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AVc

(edrophonim chloride injection, USP)

DESCRIPTION

OVERDOSAGE

ENLON (edrophoruum chlonide injection. USP) is a rapid acting cholinergic
(cholinesterase inhibitor). Chemically edrophonium chloride is ethyl
(ma-hydroxyphenyl) dimethylammonium chlonide and its structural formula is:

Muscanine-like symptoms (nausea.
diarrhea, sweating, increased bronchial
and salivary secretions and bradycardla) may appear with overdosage (cholinergic
crisis) of ENLON (edrophonium chloride injection, USP) but may be managed by
the use of atropine. Obstruction of the airwsy by bronchial secretions can arise and
may be managed with suction (especially if tracheostomy has been performed) and
by the use of atropine. Signs of atropine overdosage such as dry mouth,
and
tachycardia should be avoided as tenacious secretions and bronchial plugs may form.
Should edrophoniumn chloride overdosage occur:
1. Maintain reepiratory mehange.
2. Monitor cardiac function.
Appropriate measures should be taken if convulsions or shock are present.

vomiting,

flush

[HO

0

N+(Cl-

3) 2

C

DOSAGE AND ADMINISTRATION
The recommended adult lItrsvenous injection for antagonism of neuromuscular
ENLON contains in each mL of stenile solution.
10 mg edrophonium chlornde compounded with
phenol and
sulfite as preservative, buffered with sodium citrate and citric acid. Its pH
to approrcimately 5.4.

a145%l

CLINICAL

02% sodium

is adjusted

PHARMACOLOGY

ENLON (edrophonium chloride injection, USP)activates neuromuscular transmission
primarily by inhibiting or inactivauing acetylcholinesterase. By inactivating the

acstykchollnesterase enzyms,

acetylcholine is not

hydrolysed

by acetykcholinesterase

and is thereby allowed to accumulate. The accumulation of acetylcholine at the sites
of cholinergic transmission faclitstes transmission of impulses acrossthe myoneural
junction.

INDICATIONS AND USAGE
ENLON (edrophonium chloride injection, USP) is recommended as a reversal agent
or antagonist of nondepolanazing muscle relaxants such as tu
eurrn,
metocurans,
atracurlum, vecuronium, or pancuronium. It is not effective against depolanizing
relaxants such as succinyicholine and decamethoniuzn. It is also useful if used
adjunctively in
treatment of respiratory depression caused by curare overdosags.
ENLON is recommended for use in the differential diagnosis of myasthenia gravis.
It may also be used as an adjunct to evaluate treatment requirements of the diseass,
and for evaluating emergency treatment in myssthenic crisis It is not recommended
for malntenanca therapy in myasthenia gravis.

the

CONTRAINDICATIONS
ENLON (edrophonium chloride injection. USP) is not to be used in patients with
known hypersensitivity to anticholinesterase agents, or in patients having urinary
obstructions of mechanical type
NRNINGS
It isrecommended that 1 rag atropine sulfate should be made availlablefor immediate
uss, to counteract any severecholinergic reaction. ENLON (edrophonium chloride
injection, USP) should be used with caution in patients with bronchial asthma or
cardiac dysrhythmiss. Transient bradycardia may occur and be relieved by atropine
sulfate Isolated instances of cardiac and respiratory arrest following administration
of edrophonium chloride hae been reported. It is postulated that these arevagotonic
effects

PRECAUTIONS
General: As with any antagonist of nondepolarising muscle relaxants, adequate
recovery of voluntary respiration and neuromuscular transmission must be obtained
prior to discontinuation of respiratory asistance. Should a patient develop

"anticholinesterese insensitivity" for brief or prolonged periods, the patient should
be carefully monitored and the dosage of anticholinesterase drugs reduced or
withheld until the patient again becomes sensitive to them.
DIrug Ineara.s: The drug should not be administered prior to the administration
of any nondepolarizing muscle relaxants. The drug should be administered with
caution to patients with symptoms of myssthenic weakness who are also on
anticholinesterase drugs. Anticholinesterase overdoeage (cholinergic crisis)
symptoms may mimic underdosage (myasthenic weakness) so the use of this drug
may worsen the condition of these patients (seeO'JKRDOSAO3E
section for treatment).
Pregnancy Category C: It is not known whether ENLON (edrophonlum chloride
injection. USP) can cause fetal harm when administered to a pregnant woman or
can affect reproduction capacity, since there have been no adequate and well
controlled studies in humans.
Labor and Delivery: The effect of ENLON on the mother and fetus, on the
duration of labor or delivery, on the possibility that forceps delivery or other
intervention or resuscitation of the newbomnwill be necessary is not known. The
effect of the drug on the later growth, development and functional maturation of
the child is also unknown.
Nursing Mothers: The safety of ENLON during lactation in humans has not been
established.

ADVERSE REACTIONS
A patient in myssthenic crisis, being treated with ENLON (edrophonium chlonide
injection, USP) should be observed for bradycardia or cardiac standstill and
cholinergic reactions if an overdosage is given. Reactions common to anticolinesterasagents such
edmhohnisum chloride ae:

as

block:
Administer I mL (10 mg) slowly within a peniod of 30 to 45 seconds, the doeage
may be repeated to a maximum total dose of 4 mL (40 mg). Its onset of action is
manifest within 30 to 60 seconds after injection. Response should be monitored
carefully and assisted ventilation should always be employed. When given to
counteract muscle relaxant overdosage, the dose effect on respiration should be
observed pnior to repeat dosages and assisted ventilation should be employed.
KNLON (edrophonium chloride injection, USP) Thst in Differential Diagnosis of
M~esthenla Oravla:

Adults:
Intravenous Dosage: Prepare a tuberculin syringe with I mL (10 mg) of ENLON
and an intravenous needle; intravenously inject 02 mL (2 mag)within 15 30 seoonds

to

The needle should be left in situ. Ifsacholinergic reaction (muscarinic side effects,
skeletal muscle fasciculation and increased muscle weakness) occurs, discontinue
test and intravenously administer 04 mg to
mg atropine sulfate. Inject the
remaining 08 mL (8 mg) only if no reaction occurs after 45 seconds. The test may
be repeated after one-half hour.
Intramuscular Dosage: Intramuscularly inject 1 rmL (10 mg) of ENLON. If
hyperreactivity (cholinergic reaction) is demonstrated, retest the patient after onehalf hour with another intramuscular Injection of 0.2 maL (2 mg) ENLON. This will
eliminate the possibility of
reactions
Children:
Intravenous dose in children weighing up to 75 pounds:
Intravenously inject
mL (1 mg) ENLON. If there is no response within 45 seconds,
inncremental
doses of 0.1 mL (1 rag) given every 30 to 45 seconds may be administered
to a maximum total dose of 0.5 maL(5 mag).The recommended dose in infants is
mL (0.5 mg).
Intravenous dose in children weighing above 75 pounds:
Intravenously inject
mL (2 mg) ENLON. IUthere is no response within 45 seconds,
incremental doses of (.11mL (1 rag) given every 30 to 45 seconds may be administered
to a maximum total dose of I mL (10 mg).
Intramuscular Dose: Intramuscularly inject (12 rmL(2 mg) ENLON in children
weighing up to 75 pounds; above this weight, the dose is (15 mL (5 mg). All signs
of hyperreactivity (cholinergic reaction) noted in the intravenous test will be
demonstrated in the intramuscular test; however, there is a
to ten minute delay
before reaction.
ELON (edrophonluan chloride injection, USP) Thet to Eveluate Treatment
Requirements
Myasthenla Gravis:
The test dose of ENLON should follow one hour after oral intake of the drug being
used to treat the disease. The recommended dose is (.1 mL to (12 mL (1 mg to
2 mg) administered intravenously. Response to ENLON test dose in treated
myasthenic patients is summarised as follows:

0.5

false-negative

0.1

005

two

in

Undertreated patient: Myasthenic response;

BOC Health Care

characterized

by increased muscle

strength (ptosls. diplopia, dysphonla, dysphagla, dysarthria, respiration, limb
strength). This indicates inadequate treatment of the myasthenic condition.
Controlled patient: Adequate response;
by no change in muscle

characterized

strength with minimal side reactions acrimation. diaphoress salivation, abdominal
cramps, nausea, vomiting, diarrhea). emciulations (orbiculadis oculi, facial muscles,
limb muscles) may or may not ocur. The respornss
indicates that therapy isstabilized.
Overtreated patient Cholinergic response; characterized by decreased muscle
strength and severe side
Fasciculations may be observed. This response
occurs in myasthenices who have been overtrated with anticholinesterase drugs
fELON (edrephonium chloride injection, US?) That In Crisis:

reactions

Crisis in the myasthenic patient is characterized as a state of severe respiratory
distress with inadequate ventilatory uochangs, and unpredictable
to
medication. If the patient is apnelc, achieve ventilatory exchange immediately to
avoid cardiac arrest and irreversible central nervous system damage.
The ENLON
should not beconducted until respiratory exchange is maintained.
The cholinergic patient will exhibit further weakcnessin the muscles of
and will
increased oropheryngeal secretions if ENLON is administered.
Whereas, upon administration of ENLON the myssthenic patient will demonstrate
improved respiration and can be given additional medication. 7b perform the test
prepare a syringe with 0.2 rmL(2 mag)ENLON and intravenously inject (1 mL
(1mg). The patient's cardiac and respiratory actions should be observed for change
The remaining (11mL (1 mg) may be injected after one minute if no response is

response

Tet

have
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Lt. Colonel Jane Gallivan.

Most O.R. nurses join the Army
Reserve for the challenge. The chance
to learn more. Be more.
"It may sound corny but it's true."
They join, despite busy schedules
and previous accomplishment, to grow
in new and exciting ways.
"You're a counsellor,a teacher,
a programdeveloper, a leader."
Many join for the educational

opportunities, often unavailable in the
private sector.
"I've studied staff development,
curriculumdesign, O.R. nurse management,
and taken courses at The American
College of Surgeons and The Academy of
Opthalmology-all as part of my Army
Reserve training."
They join to refine their nursing
skills and to learn new ones.
Other O.R. nurses join the
Army Reserve for the chance to work parttime outside the O.R. To gain skills
and proficiency in unfamiliar fields like
mass casualty medicine, triage and
the organization
and management of
a field hospital.
"Everytime
Igo into the field, the
thing I learn the most
about is me."
Still others
join for the rewards
of being an officer.

For the respect, pay and privileges that
go with the rank. For the chance to
lead and grow in confidence and effectiveness. For the pride that comes with
accomplishment.
"Andthe retirementbenefits aren't
bad, either."
If you're willing to give up one
weekend a month plus two weeks during the year to join these exceptional
people as a nurse in the Army Reserve,
call us at 1-800-USA-ARMY.

ARMY RESERVE.
BEALLYOU CAN BE.

Why OR nurses join the Army Reserve
for more work, hard training and
added responsibility.

