
How much is enough conscious sedation (CS) for a car-
diac catheterization procedure? Each lab likely has its
own regimen. In our lab, most of our patients receive

preprocedural oral valium (5mg) and Benadryl (25mg). In the
lab, before the vascular access, we give versed (1-2mg) and fen-
tanyl (25-50mcg) intravenously. Our patient is generally com-
fortable, sleepy, but can be aroused and conversant enough to
tell us about pain or other problems. If the patient is agitated or
highly anxious, we give additional doses of versed and fentanyl.  

However, for GI and other procedures, the doses of CS drugs are much
greater and with greater residual effects. Forgive my “shaggy dog” story, but
I learned this after my own GI procedure and reading the report in which the
GI doctor gave me 6mg intravenous versed and 150mcg fentanyl. This
seemed to me, a simple cardiologist, like a lot of sedation and it certainly
explained my unusual morning after the procedure. After an hour in the
recovery area, I was wheeled out to our waiting car. Still “under the influ-
ence” (of conscious sedation) unbeknownst to me, I asked my wife if I could
drive home. After she stopped laughing, she said “no,” but I could go to
breakfast with her. At breakfast, I focused intensely on my identification
wrist band and since I had no desire to be labeled as “recently hospitalized,”
I pulled and tugged the band to rip it off, succeeding with a jerk, and knock-
ing the coffee cup in front of me into the air and all over my wife. Her jump
and scream snapped me back to reality. I sat stunned. All I could do was say
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This seemed to
me, a simple
cardiologist, like
a lot of sedation
and it certainly
explained 
my unusual
morning after
the procedure.
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Table 1. Informal Survey of Conscious Sedation in the Cath Lab

Location Versed Fentanyl Dilaudid
(mg) (mcg) (mg)

Group A* 1-2 25-50 n.u.
Chicago2 0.5-1.0 25 n.u.
Pennsylvania 1-3 25-100 n.u.
Utah 3-5 25-100 n.u.
Texas, Atlanta2 1-3 50
Michigan 1 n.u. 1
Florida 0.5 n.u. 0.5-1
NYC2 1-2 (+/-25) n.u.
Edinburgh 2 n.u. n.u.
Lausanne, Switzerland None n.u. n.u.
France (I’m told) unknown 25 n.u.
St. Louis2 No premeds or CS

n.u.= not used. 
Number next to location indicates different lab in same state/city.
*Group A = NC, Philadelphia, Boston, Virginia (x2), NYC1, Seattle, Springfield, IL,

Atlanta1, Rochester, St. Louis1, Maine, Chicago1, New Orleans, St. Louis1

04-06_CLD0109_EdCorner:Edletter.qxd  12/18/08  10:25 AM  Page 4



(like an oaf), “Wow, you’ve got great
reflexes.” She said to me, “You’re
still zonked. Finish your eggs and
let’s get you home.” I didn’t think I
was so affected for so long after the
procedure. I slept the rest of the day.
I now better understand and in a
very personal way why labs insist on
having someone accompany the
patient to any procedure in which
conscious sedation is used and hav-
ing them drive the patient home.

After considering how much med-
ication the GI team used, I wanted to
see what the variance of the cath lab
conscious sedation practice was. I
polled some of my friends in cath
labs around the country and the
world. My survey involved 30 cath
lab doctors, two in Europe. Needless
to say, they were entertained by my
index event. Their regimens are sum-
marized in Table 1.

The survey also indicated several
things: 1) Most labs give nearly the
same versed/fentanyl doses; 2) It is
highly variable if valium and
Benadryl are routinely given. Few
reported this practice; 3) Morphine
(2mg) was occasionally used in only
one lab; 4) Other medications are
infrequently required, e.g., Zofran
for nausea (4mg IV); 5) Two labs

used no conscious sedation
(Switzerland and St. Louis2). 

The definition of CS is worth
remembering. CS is a minimally
depressed level of consciousness that
retains the patient’s ability to main-
tain a patent airway independently
and continuously, and respond appro-
priately to physical stimulation and
verbal commands. Conscious seda-
tion should be distinguished from two
other levels of consciousness: deep
sedation and general anesthesia. Deep
sedation is a controlled state of
depressed consciousness or uncon-
sciousness from which the patient is
not easily aroused, accompanied by a
partial or complete loss of protective
reflexes, including the ability to main-
tain a patent airway independently
and respond purposefully to physical
stimulation or verbal command.
Patients must be suitable to receive
CS according to the five classes of
patients categorized by the American
Society of Anesthesia guidelines: 

Class I: Normally healthy
Class II: Patient with mild systemic

disease (e.g., hypertension)
Class III: Patient with severe sys-

temic disease (e.g., congestive
heart failure), non-decompensated

Class IV: Patient with severe sys-
temic disease, decompensated

Class V: Moribund patient, survival
unlikely

Procedural sedation is appropriate
for patients in Classes I, II and III.
Patients in classes IV and higher are
better suited for general anesthesia.
There are several contraindications
to CS, which include:

1. Recent (<2 hr) ingestion of large
food or fluid volumes

2. Physical class IV or greater
3. Lack of support staff or moni-

toring equipment
4. Lack of experience/credential-

ing on part of clinician

Common drugs used for CS are
listed in Table 2.

The most serious problem
of respiratory depression
with oxygen desaturation
may require reversal of seda-
tion. Naloxone is a competi-
tive antagonist of the opioid
receptors; it is used for rever-
sal of narcotic analgesics.
Use 0.001 mg/kg IM/IV
titrated to effect. Be aware
that the duration of nalox-
one is less than the duration
of action for most opiates.
Be prepared to re-bolus the
naloxone, or use a naloxone
drip at .01-.05 mg/min.  

Flumazenil is a pure ben-
zodiazepine antagonist and
can be used for reversal of
benzodiazepine sedation.
Like naloxone, it has a
shorter duration of action
than the benzodiazepine
agents it reverses. Prepare to
re-bolus with flumazenil, or
run a flumazenil drip at 0.1
mg/min. Use 0.2 mg IV
every 2-5 minutes titrated to
effect, or up to 2-3 mg in
total if needed.

It should be clear why
there is such a difference
between GI and cardiac cath

lab conscious sedation. When you get a
GI procedure, you don’t want to feel
anything and you don’t have to do or
say anything. When you get a cardiac
cath, you still don’t want to feel any-
thing but you may have to cough, talk
or hold your breath. You may be asked
if you are having any discomfort or
chest pain or to move your toes
(CVA?). Cardiac cath operators need
patient feedback at times, unlike the GI
doctors who need you to relax, deeply.
It is reassuring that the margin of safe-
ty with higher doses of commonly con-
scious sedation medications used in
cardiac catheterization is so large. As
one who has first-hand experience, the
best part of CS for any of these proce-
dures is the amnesia and knowing the
procedure is over when you see the
nurses’ and your wife’s smiling faces
wheeling you out to the car. ■

Table 2. List of common medications used for conscious sedation. Source: http://www.massmedboard.org/pca/pca_intravenous.shtm

Medication Dose Comments
Sedatives
Chloral Hydrate 50-100 mg/ kg p.o. or p.r. Up to 1 gram/ single dose

Max dose = 2 grams
Diazepam 0.1 mg/ kg IV slowly

(over 3 min.)
0.15-0.3 mg/ kg p.o.

Droperidol 0.02-0.05 mg/ kg IV slowly Onset: 3-10 min.
(over 3 min.) Peak: 30 min.

Duration: 2-4 hrs.
Midazolam 0.05 mg/ kg slowly

(over 3 min.)
0.1-0.3 mg/ kg IM
0.5-0.7 mg/ kg p.o.

Narcotics - (not in infants less than 3 mos.)
Meperidine 1 mg/ kg IM, SQ, or IV (slowly)
Morphine 0.1 mg/ kg IM, SQ, or IV (slowly)
Butorphanol 0.01-0.02 mg/ kg IV (slowly)
Fentanyl 1-3 mcg/ kg Diminished sensitivity to C02 stimulation may 

(0.001-0.003 mg/ kg) persist longer than depression of resp. rate
Antagonists
Naloxone
(for narcotics) 0.01-0.10 mg/ kg IV to desired effect Brief duration of action (30 to 45 min.)
Physostigmine 0.015-0.025 mg/ kg to desired effect Watch for cholinergic side effects 

(for anticholinergic syndrome) (bradycardia, emesis, cramping, salivation)
Flumazenil (for benzodiazepines) 0.1-0.2 mg (partial antagonism)

0.4-1.0 mg (complete antagonism) Benzodiazepine withdrawal-induced seizures; 
residual sedation/ hypoventilation

Pediatric dose not yet established
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Conscious sedation is a minimally

depressed level of consciousness that

retains the patient’s ability to maintain a

patent airway independently and continuously,

and respond appropriately to physical

stimulation and verbal commands.
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