ATARAXIC DRUGS IN PREANESTHETIC MEDICATION

BLIND STUDIES IN 1,852 PATIENTS

Erwis Lean, M.D., Rextenios Sustay, M.D.,
Ausert E. Cimrox, MDD, Invine M. PaLuiN,

Tue syNTHESIS of the ataraxic or tranquilizing
drugs has made available 2 new series of
componnds with potential uscfulness in pre-
anesthetic medication.  Preliminary  reports
with the carliest drug in this series indicated
that hypotension was frequently  associated
with its use and that this hypotension was
refractory to most vasopressors. =3 While
the tranquilizers and their chemically-related
antihistamines are used in premedication, the
paucity of controlled studies has created doubt
over the role, if any, these compounds should
occupy in preoperative  preparation of the
surgical patient.

The current study was undertaken to evalu-
ate several representative compounds employ-
ing blind techniques in controlled  studies.
Seven  phenothiazines and  one  diphenyl-
methane derivative were chosen.  The pheno-
thinzine group contained representative mem-
bers of the propylamine and isopropylamine
side chain scries, and members of the pi-
perazine and  piperidine  containing  side
chains. The phenothiazine compounds studied
are listed in table 1.

MeTron

The patient population of a large municipal
hospital served as subjects for the study.
Their ages ranged from 12 to 935 years; sex
distribution was approximately equal.  Data
were tabulated on special sheets which were
checked daily by the research fellow.  Ade-
quate information was obtained on 1,852 pa-
tients. All study drugs were supplied to the
patients’ floors in similar containers which

Presented in part before the Annual Mecting
of the American Socicty of Ancsthesiologists, Inc.,
New York, New York,, October 6, 1960, and
accepted for publication March 6, 1961, The
studies were made in the Department of Anes-
thesia, Jewish Hospital of Brooklyn (Brooklyn)
and Queens General Hospital (Jamaica), New
York. Dr. Suntay is currently in the Department
of Ancsthesia, State University of New York,
Downstate Medical Center at New York City.

Henpent J. Fisen, M.D,,
M.D.

bore the inscription thiazine plus a code num-
ber.  In some instances the drugs and placebo
material were assigned two numbers to con-
fuse attempts at identification; when different
dose ranges were employed for a single drug,
capital letters were used in addition to the
code number (see fluphenazine A and B in
table 2). The key to this code was held by
one of us against the possibility of untoward
reactions.  All preanesthetic medication dur-
ing the study was supervised by one research
fellow who was unaware of the material being
investigated.  Initially, attempts were made
to use the study drugs in random fashion.
Approximately one third of the study was
completed  this way.  Because of nursing
prablems, however, we switched to running
one unknown for a time followed by another,
cte., finally beginning the cycle over although
not nccessarily in the same rotation as in
previous runs.

Study material was ordered on a volumetric
basis (example: “Thiazine 30,” 1.5 cc., LM.).
The material was so prepared that a patient
of similar risk and age group would receive
the same volume of study material preopera-
tively regardless of the compound being
studied at the time. The placebo material
used during the course of these investigations
was the vehicle for two phenothiazines and
did not contain active material.

All drugs were administered
larly two hours prior to operation. The floor
nurses observed the patients for changes in
vital signs and bchavior; pertinent informa-
tion was charted on the individual's check-off
sheet, or if necessary, the research fellow was
called to verify observations. One hour before
operation, the patients received meperidine
(12.5-50 mg.) and atropine (0.4-0.2 mg.)
intramuscularly. The use of scopolamine pre-
operatively was avoided. The schedule of
premedication for the entire study is sum-
marized in table 2.
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TABLE 1
Puexotniazine CoMrousns STunien

Generic Name Trade Nume Side Clain _Substitution
Fecond Pusition
Triftupromazine Vesprin C—C—(C—N CI,
. //
Chlorpromazine Thorazine C—C—(C—N i
-
Trimeprazine Temaril C—C—C-N "
Promethazine Phenergan i
[§]
Ii
Pipamazine Mornidine C—C—C—-N —C—NH: Cl
Perphenazine Trilufon C—-C—(C---N N—=C—-C—0H l
—
Fluphenazine Prolixin C—-C—C—N N—C—-C—Oll CF.
~—
TABLE 2 Age and sex of the patient, drug dose,
ScuEnCLE oF PREMEDICATION control blood pressures, ancsthetic techniques,
o Time and areas of operation were recorded (tables
s o Dresperstive 34 and 3).  Postoperatively, data were col-
Placeho® 2 lected on the incidence and severity of nausea,
Pipamazine 2 retching, and vomiting.  Postoperative blood
Meperidinet 1) pressures, reaction times following anesthesia,
Trimeprazine I emergence  delirium, and  narcotic  require
Hydroxyzine 2
Promethazine 9 ments were recorded and evaluated.  The
Perphenazine 2 recording of recovery room data was by
Chlorpromazine 12.5-50 2 trained nurses; the evalution of postoperative
j azi a -
Triflupromazine 1040 = complications was by the research fellow.
Fluphenazine (13) 0.6-2.5 2 . . ) .
Fluphenazine {4) 1.25-5.0 2 The evaluation of preoperative sedation is

All drugs were given intramuscularly.

* The plaeeho materizl used in this study was the
vehicle (only) for perpl ine and for pi nzine

1 The meperidine schedule refers to the use of this
agent as control or standard premedication. One
half the dose was ordered and administered ag an
unknown two hours preoperatively. The remain-der
of the meperidine dose was given as known matcerial
one hour preoperatively. Patients who recrived
study material were also given meperidine 12.5—
50 mg intramuscularly one hour preoperatively.
All patients received atropine 0.2-0.4 mg one hour
preoperatively.

difficult. The method of rating sedation on
the basis of the patient’s response to questions
was not satisfactory since individuals with a
favorable score on questioning (i.c., comfort-
able, unworried, cte.) were frequently dif-
ficult to mange during the insertion of the
intravenous ncedle or application of the face
mask. On the other hand, individuals whose
responses to questioning indicated apprchen-
sion and discomfort, were often easily handled
with regard to administration of intravenous

20z ludy g1 uo 3sanb Aq ypd°£0000-000.01 96 1-Z¥S0000/8 L 8€ 1.9/62S//2/}Pd-01o1n1e/AB0|0ISOUISBUE/WOD IIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



Yolume 22 ATARAXIC DRUGS 331
Number 4 .
TABLE 3 TABLE 4
AGE DISTRIRUTION DISTRIBUTION OF INTRA-ABDOMINAL AND EXTiA-
(Per Cent of Study Group) ARDOMINAL SURGERY WITHIN STUDY
Dnruc Grours
Agein Yeamn Agein Years Intra- Extra-
Drug Total? Total* ahbdominal abdominal
10-55 55-45 Drug Surgery Surgery
10-10 {41-55 56-70 (71-05 Pi . 20 .
pa w 0
-;{L,:'mbzxinc 'f(l)’- ,',(5, Placcho 32 68
Meperidine 20.5 .\Ig;wriding 31 69
rimeprazing » Trimeprazine 32,5 67
rom 25 Hydroxyzine 31 69
P21 azi; a2 -G
ifrmetor |2 |51 Perphenading e 5
Trivbonasine (1) 1 Chl ; I 51
o azine
Fluphenazine (1) 2t 150 Trh l‘;ﬂ';’]:z“‘“::t 2 bt
s Sratistical camparisons of these colunns revealed no Fluphenazine (1) 31 i)
difference among drug_groups as reeands age distribution. - N e e
This is uf importanee in evaluating the incidence of hypo- Fluphenazine () 33 67

tension, since this complication oceurnsd twice as frequently
in our 56-93 year old age groups,

fluids and application of face mask or subse-
quent induction of anesthesia.

Patients were observed as they first came
to the operating theater. Their response to
subsequent preparations such as application
of blood pressure apparatus, placement on the
operating table, and onset of intravenous
therapy, was noted. Conversation between
the anesthetist and patient afforded additional
insight to the state of preoperative sedation.
Blood pressures and pulses taken immediately
as the patient was brought into the room
were compared to those taken several minutes
later prior to the induction of anesthesia. The

patients’ responses to the induction of anes-
thesia such as the prick of the spinal needle
or the placement of the mask over the face
were also evaluated.

On the basis of the preceding information
and the subsequent course of anesthesia, each
patient was cvaluated into one of several
categorics (table 8). The totals of the pa-
tients considered calm-awake, calm-drowsy,
and calm-asleep were taken as the adequately
sedated group.

ResuvLTs

Preoperative- Sedation. A significantly
greater number of patients were adequately

TABLE 5
DisTuntTiox o AxestueTic Tecusiques (Per Cest or Strpy Grour)
Inkalation Conduction Jotra
Drug

Cyelopropane | Nitrous | Halothane | Spinal Block | Epiduml | Local | Cl-i00*
Pipamazine 38 20 7 33 2 — — —
Placebo 38 26 — 28 4 2 — 1
Meperidine 5 2 -+ 21 0.5 2.5 — —
Trimeprazine 15.5 1.5 22 —_ 2 —_ 3.5
Hydroxyzine 53 15 — 28 — 3 1 —
Promethazine 39 £l — 25 0.75 073 —_ 3.5
Perphenazine 30 30 — 33 — — 4 3
Chlorpromazine 33 1d — 39 2 1 1 1
Triflupromazine 33 31 -— 21 — 2 — 1
Fluphenazine (53) 33 ) 1 33 — 3 — 1
Fluphenazine (A1) 45 18 5 30 —_ — -— 2
Average 40 23.5 28.5

* CI-400 (Cyclohexamine) is a sensory blocking agent (Lear, Suntay, Pallin and Chiron: ANEsTHESI-

oLoay 20: 330, 1959).
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TABLE 6

I3vALUATION OF PREANESTHETIC SEDATION
(Control Meperidine Serics)

Pliyxieal State

Peychic State
I'atients Patients Patients
Awake Drowny Ashep
Calm 85 17 0
Apprehensive 60 2
Disoriented 2 0

Sample of sedation distribution: control drug
= meperidine (25-100 mg. LM, preoperatively).
Adequately sedated = 102/165 = 61.8 (62 per cent).

sedated by trimeprazine, perphenazine, and
chlorpromazine (P <.05). The comparative
sedation ‘data on all the study material is
shown in table 7. In order to minimize errors
introduced by the “calm-awake” classification,
a scparate analysis was made in which only
the “calm-drowsy” and the “calm-aslecp”
statistics were used. Trimeprazine, perphena-
zine, and chlorpromazine were again noted to
be statistically different compared to control
(table 8).

Blood Pressure Effects. Previous experi-
cnces with phenothiazine derivatives have re-
vealed an increased incidence of hypotension
associated with the use of these compounds;
this complication was particularly frequent
in the immediate postoperative period. The
study groups were analyzed to ascertain that
there was a similar distribution of contiol
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blood pressures of 140/90 or greater (table 9)
because of the increased incidence of hypo
tension in patients with clevated control pres
sures (newrogenic and arteriosclerotic).  The
fall in blood pressure of 40 mm. of mercury
or greater for cach individual (as compared
to bascline) was considered as hypotension
for purposes of this study. Pipamazine, trifls
promazine, and chlorpromazine were assog-
ated with the highest incidences of post.
operative hypotension (figure 1).  Trimepn.
zine and perpl compares
similarly with standard meperidine medics-
tion, yet the sedation afforded by these com-
pounds is statistically better than meperidine
alone.

Postoperative Nausca and Vomiting. Ob
servations were made in the recovery room
prior to the use of any postoperative medicz-
tion such as narcotics. A statistically signif.
cant reduction in the incidence of this com-
plication was noted in all series in which 2
study drug was employed (table 10). To
further evaluate the study material it was
necessary to determine whether any relation.
ship existed within the study groups between
the use of cyclopropane and postoperative
nausea and vomiting; it was also nccessary
to determine whether any relationship was
present between intra-abdominal surgery and
postoperative nausca and vomiting. The data
were plotted and revealed no relationship be-
tween the various factors. The correlation
cocficient (r) for cach plot was as follows:
cyclopropane/nausea and vomiting, r = .5 (ns);

: 1
zZine hyp

TABLE 7
EvALUATION oF PREOPERATIVE SkpaTiON
Drug Fumber ol et Solw, Aequntets
(per cent) (per cent) (per cent) {per cent)
Chlorpromazine 208 50 15 ks 78
Trimeprazine 215 41 33.5 2.5 77
Perphenazine 103 31 40 1 75
Pipamazine 102 51 215 — 725
Trifiupromazine 210 37 26 6 69
Promethazine 271 50 13.5 2 65.5
Fluphenazine (A) 104 50 13.5 1 64.5
Hydroxyzine 262 54 9.5 —_ 63.5
Meperidine 165 51.5 10.5 -— 62
Fluphenazine (B) 104 48 11.5 1 60.5
Placebo 100 39 1 0 40
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TABLE 8 POSTOPERAT T P e
Cur-Sqrane CoMPARISONS OF THE “Dirrerest’ STOPERATIVE HYPOTENSION
witi REMaINDER oF STUDY DRUGS
Perphen-| Trimep- | Trifla: | Cldors 13%
aume | razime | prowaine promazine
PROMETHAZINE  [135%
P values®| I value®] 2 values® | P values® FLUPHENAZINE (8} 16%

i i NS
;:;:",l.'"':;‘;‘:m' ':,‘,” HYDROXYZINE 165%

;‘f‘u’?‘:"il::mc (‘:“ mggE—Rilggsg 18%

Haphenazine (B) | 001 TRIMEPRAZINE 18%

e |

e ot PERPHENAZINE 18%

Lol FLUPHENAZINE (&) |22

o P <05 is statistically significant.

e SN ifeant differenre. TRIFLUPROMAZIKE ] 27

Tabie is based on the distribution of ealmedronsy and ealim-
adleep patients within eack atudy group. CHLORPROMAZ INE l 1%
intra-abdominal surgery/nausea and vomiting, PIPAMAZIKE 135-57‘

r=.2(ns).

The possibility that the reduction in pre-
operative narcotic influenced the incidence
of postoperative nausca and vomiting - was
also investigated. Two scparate studies
were done. In the first, fluphenazine was
combined with standard doses of meperidine
(25-100 mg.) and with reduced doses of
meperidine (12.5-50 mg.) preoperatively. In
the sccond study, the antiemetic trimetho-
benzamide was given preoperatively in con-
junction with standard and reduced doses of
meperidine.  The results of these subsidiary
series indicate the reduction in preoperative

TABLE 9

DistrincTioN oF BaseLNE Broob Presstnres
> 140/00 ss. oF MERCURY

Number of

Tatients Drug Per Cent
100 Placcho 32
102 Pipamazine 225
165 Meperidine 315
215 Trimeprazine
262 Hydroxyzine
271 Promethazine
103 Perphenazine
208 Chlorpromazine
210 Triflupromazine
104 Fluphenazine (3) 33
104 Fluphenazine (1) 3.5

The incidence of hypotension is greater in patients
with control blood pressures of 140/90 and over.?
Accordingly, the distribution of patients with
control pressures of 140/90 or greater was noted
for each drug group to be certain that this ancillary
factor was similar throughout the study groups.

*HWEWWWMYUBEIFMLNHEMD’
40 1K OR GREATER FOR EACH WOIVIDUAL OVER
BASEUNE BLOOD PRESSURE.

Fic. 1. The placebo was used in a series of
patients who received pentobarbital 100 mg. pre-
operatively in place of reduced doses of meperi-
dine (1235-50 mg.). The series in which place
was combined with narcotic is reported in the
block “meperidine 125-50 mg.” In every in-
stance the actual placcbo was the same material
(vehicle only for two phenothiazines).

narcotic dose plays a role in the reduction of
postoperative nausca and vomiting (fig. 2).

Postoperative Narcotic Requirements. The
time interval from admission to the recovery
room until pain relief was requested, was
noted for cach patient. There was a sta-
tistically significant reduction in narcotic re-

TABLE 10

POSTOPERATIVE NAUSEA AND VOMITING
(Recovery Room Period)

Number g
Drug o Tereentas® | ¥y | Meperidine

Pattate | Incidence

Meperidine
25-100 mg.) 18

Pipamazine 11
Placrbot o
Chlompromazine 1
Hydroxyzine 10
Promethazine 10
Trimeprazine 9
Triflupromazine 8
Fluphenazine (.1) 5
Fluphenazine (5) 5
Perphenazine i

P values of .05 or leas are considered atatistically significant,
although a_# value of .03 in borderfine.

#Since the placebo material is inactive, the values rrported
hiere actually rej half«loses of meperidine (12.5-50 mg.)
preoperatively.
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Fic. 2. The incidence of postoperative nansca
and mmih‘miz with control meperidine was 22 per
cent. i i 5

1 use of flup) (0.6-25
mg.) reduced this complication to 14 per cent.
The reduction in meperidine dose when combined
with fluphenazine (0.6-2.5 mg.) was asociated

with 5 per cent incidence of the postoperative

na and vomiting. Doubling the dose of flu-
phenazine (1.25-5.0 mg.) did not further reduce

this complication. In a similar scrics with the
less potent antiemetic  trimethobenzamide, the
reduction in postoperative nausea and vomiting
was primarily related to the dose of preoperative
meperidine.

quirements in patients  premedicated  with
chlorpromazine and with perphenazine as
compared to standard preoperative meperi-
dinc. There was no narcotic reduction with
the other study drugs when compared to
standard premedication.

Postanesthetic Reaction Time. The aver-
age postanesthetic reaction time for standard
premedication and cyclopropane was approxi-
mately 45 to 60 minutes. Promcthazine, hy-
droxyzine, and fluphenazine supplementation
affected these data minimally. The remain-
ing drugs cxtended the reaction time to a
range of 90 minutes with perphenazine and
trimeprazine and 120 minutes with chlor-
promazine, triflupromazine, and pipamazine
in the dose ranges we employed.

Complications. Two patients in this scries
of 1,852 developed extrapyramidal symptoms.
The first was a 67 year old man who had a
transurcthral rescction under spinal anesthesia.
Preoperative  medication was  fluphenazine
1.25 mg. intramuscularly and meperidine/
atropine as deseribed earlier in this paper.
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P
The preoperative state of the patient wy
alm-awake.  The operative  procedure re
quired little more than one hour. Within the
first recovery room hour the patient developed
the oculo-gyric syndrome (rolling of the cyes,
protrusion of the tongue with difficulty i
speaking, salivation).  There was also in.
creased muscle tone in the upper extremities,
The symptoms gradually diminished in the
recovery room over a period of cight hours,

The second case was a 56 year old womag
who had reccived 3.75 mg. fuphenazine as
part of premedication.  The procedure wa
amputation of the right forcarm  following
brachial artery  thrombosis, under cyclopro
pane anesthesia.  Preoperatively, the patient
was awake-apprehe Five hours from
the time of drug administration, and while
fully reacted in the recovery room, the patient
developed  generalized  tremors  throughout
the right side of the body, but especially about
the right face and neck.  The coincidentd
use of plienazocine for pain relicf ameliorated
the patient’s symptoms  which  disappeared
completely within two hours.

The lack of preoperative symptoms in cither
patient was probably related to the use of
preanesthietic narcotic which masked or pre-
vented  the appearance of central nervous
system irritability.

There were no other complications except
for occasional complaints of pain following
the injection of phenothiazine  derivatives.
On {further inspection we found that nearly
an equal number of patients complained fol-
lowing meperidine/atropine  injections;  the
majority of complaints came from women.

DiscussioN

The experimental use of preoperative mor-
phine by Cliude Bernard in 1864, resulted
in two important conclusions: premedicated
subjects were less apprehensive and  conse-
quently  anesthesia. more  easily  induced;
secondly, anesthesia could be maintained satis-
factorily with less anesthetic agent.  The
basic aims of premedication have remained
relatively unchanged over the years. . The
addition of the belladonna derivatives has
assisted in controlling sceretions and vagal
activity.
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The use of preoperative narcotic in the
pain-frec  patient, however, has  remained
controv 5 One study stated that there
was no reduction in blood cther or blood
eyclopropane levels in patients: premedicated
with morphine.®  These patients were in the
second plane of surgical anesthesia,  Other
objections to narcotic premedication were the
side-effects;  respiratory,  circulatory,  and
psychic.  Eckenhoff and  Helrich? demon-
strated the undesirable side effeets produced
by narcotic premedication and concluded that
adequate sedation with minimal  complica-
tions might be achieved with  secobarbital
premedication.

The sedation achieved by means of pre-
operative marcoties in the pain-free patient is
not a primary drug action, but rather a side
elffect usually found when large doses are
employed.  The synthesis of the ataraxic or
tranquilizing drgs, however, has made avail-
able a new approach to the problem of pre-
anesthetic medication.  Unlike the narcotics,
this class of compounds exerts its specific
action on those arcas of the central nervons
system which govemn the subjective and ob-
jective response to stress. The combined use
of an ataraxic with a narcotic preoperatively
permits a reduced dose of narcotic to be em-
ployed.  Narcotic-induced  side  effects  are
minimized; at the same time analgesia and

sedation are enhanced by this combina-
tion.t 2.2 Taylor, Fauleoner, and associ-
ates’'  demonstrated  potentiation  of  cther

anesthesia by several drugs which included
meperidine and  chlorpromazine.  These in-
vestigators  emploved  the  electroencephalo-
gam to monitor surgical anesthesia, and
measured blood cther concentrations.  In our
experience, patients who reecived tranquilizer-
supplemented premedication were more casily
anesthetized and managed than lightly pre-
medicated patients (placebo series). The post-
operative course was also more favorable,
The results of the current study indicate
that tranquilizer-supplemented  premedication
is feasible without the severe hypotension
formerly associated with this type of medica-
tion. A statistically  significant increase in
preoperative  sedation noted  when  tri-
meprazine or perphenazine were employed as
adjuvants to preanesthetic medication.
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The low incidence of postoperative nausea
and vomiting encountered in the current
study is primarily related to the reduction in
dose of preoperative meperidine.  The sub-
sidiary blind studies in which the antiemctic
fluphenazine was combined with standard
doses of meperidine (25-100 mg.) indicated
a 33 per cent reduction in postoperative
nausca and vomiting.. When the same dosc
range of fluphenazine (0.6-2.3 mg.) was
again employed, but the dose range of
meperidine  reduced  (12.53-30 mg.), there
was & 73 per cent reduction in postoperative
nausca and vomiting. A two-fold inerease in
fluphenazine dose (1.25-5.0 mg.) combined
with reduced meperidine did not  further
diminish the incidence of this postoperative
complication.

A similar series employed the antiemetic
trimethobenzamide  (50-200 mg.) preopera-
tively  with meperidine. When  standard
doses of meperidine were combined with tri-
methobenzamide, the incidence of postopera-
tive nausea and vomiting was the same as a
control meperidine serics.  Reduction in me-
peridine dose by 50 per cent was associated
with & 64 per cent reduction in postoperative
nausea and vomiting, It is interesting to
note that in both series above, the reduction
by one half of meperidine dose produced
a corresponding  decrease in nausea  and
vomiting (40-60 per cent).

SUMMARY

Seven  phenothiazine  derivatives and  one
diphenylmethane were studied as adjuvants
to preancsthetic medication in 1,852 patients.
Blind techniques and placebo material were
employed in controlled studies.

Perphenazine  and  trimeprazine  supple-
mented premedication produced  statistically
superior  preoperative  sedation  when  com-
pared to standard preoperative doses of
meperidine.

Hypotension with these drugs was the same
as that noted with the meperidine controls.

There was a reduction in - postoperative

nausea and  vomiting associated with tran-

guilizer-supplemented  premedication.  The
favorable incidence of this complication ap-
pears rclated to the reduction in pre-
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operative narcotic dose made possible by the
use of tranquilizers in premedication.

Extrapyramidal symptoms occurred post-
operatively in two patients who were pre-
medicted with fluphenazine.

The authors are indebted to Dr. Spencer M.
Free, Jr., for his assistance in the statistical anal-
ysis of the data compiled during the study.
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TRANQUILIZER COMPLICATIONS
Adverse behavioral cffects noted in the carly
use of tranquilizing drugs have become less
prominent as a result of a reduction in massive
doses that were previously used. Extra-
pyramidal effects are still scen with the
presently used therapeutic doses.  Three
syndromes have been distinguished—classic
Parkinson syndrome, akathiasia (uncontrolla-
ble restlessness), and a dystonic syndrome.
Generally, children and young adults are af-
feeted and the signs appear carly in the treat-
ment within the first two days. Parenteral
administration of the drugs are especially
prone to produce the toxic effects. The
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clinical course may be shortened by parenteral
antiparkinsonian drugs, caffeine or barbi
turates. The phenothiazine derivatives oc
casionally affect the autonomic nervous system
by virtue of their cholinergic action. Allergic
reactions are scldom seen with this class of
drugs. Patients on phenothiazine derivatives
gained weight and some feminizing effects
were noted.  Perivenous administration of
promazine or intramuscular placement of
chlorpromazine near arteries has caused
gangrene of extremities distally.  (Hollister,
L. E.: Current Concepts in Therapy. Compli-
cations of Psychotherapeutic Drugs, New
Engl. J. Med. 264: 291 (Feb. 9) 1961.)
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