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I 1954 Beecher and Todd reported a high
anesthesia death rate associated with the use
of muscle relaxants.! From their original clin-
ical data it was not possible to determine the
explanation for this observation. The present
study represents an effort to obtain compara-
tive information on some of the risks of gen-
eral anesthesia with and without use of a
relaxant.  In order to minimize the effects
of variations in clinical material and operation
we have chosen a limited surgical population:
patients scheduled for elective upper abdom-
inal surgery. Anesthesia with nitrous oxide,
oxygen and ether was compared with a tech-
nique using thiopental, nitrous oxide, oxygen
and succinylcholine. In the evaluation of re-
sults, special attention was paid to hypotension
during and following anesthesia, and to post-
operative circulatory and respiratory compli-
cations, Particular attention was also given to
surgical complications in order to examine the
possibility that the superior operative condi-
tions assumed to accompany use of muscle re-

Reccived from the Anesthesia L'lbm"a!nry o&thc

Taxants might lead to a lower incidence of sur-
gical complications and surgical deaths.

MEeTHODS

All patients scheduled for elective * gastrec-
tomy, cholecystectomy or duct ex-5
ploration were included. During the period2
of study, February 1955 to August 1958, 6935
patients fell within this group. Surgery andy
anesthesia were performed by residents ing
training; the two anesthetic techniques were$
assigned, without sclection, on the basis of theS
patient’s unit number (odd or even).t AnyS
patient who presented a contraindication tof
cither technique was omitted entirely. . Onlyg
7 patients were excluded from the study, 58
severe asthmatics and two pregnant \vomen.g
An additional 12 patients were not included in3
the study because of errors in scheduling, org
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o
* Operations scheduled before midnight for sur-3
gery the following day were considered to bet
“clective™ to allow for the occasional changes in=
scheduling made in the evening. This arrange2
ment all for an jonal “semi gency'Q
procedure to be included. S
{ The patient’s unit number was almost always®
igned months or years in advance. The sclecQ

Harvard Medical School at the M cn-
eral Hospital, on, M 1 and
fnr'pubficn!ion {uly 19, 1959. Dr. Bunker is
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Bendixen is. Instructor in Anesthesia, Dr. Todd is
Assistant Clinical Professor of Anesthesia, Dr. Sur-
tees is Teaching Fellow in Anesthesia, Harvard
Medical School. Dr. Sykes’ present address: Post-
graduate Medical School, Ducane Road, London
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tion of anesthetic on the basis of random numbers”,
would have been theoretically sounder, but unitw
number selection was chosen as pmctimhy sirapler
in a busy operating room and probably acceptable®
for the rurroscs of the current study. During theS
second half of the study patients with unit num-v
bers ending in zero or nine were omitted from N
study to provide upper abdominal p for

instruction in other techniques.
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TABLE 1 g

THIOPENTAL AND SUccINyYLCuoLINE Dosack 1¥ PaTiesTs RecEvING ReLaxant TECHNIQUE %

Thiopental a

(0]

Dose 0-500 Mz. 501-1,000 Mg, 1,001-1,500 Mg. 15014 Mr. g

ot | Aty | rrcen | g, | vercem | it | percens | it | rercn

- 5

Choleeystectomy 92 12 13 10 13,5 a3 359 7 768

Common duct Y

explorution o6 14 14.6 43 T 31 32.3 8 84 =

Gastrectomy 124 14 1.3 41 33 51 41.2 18 1452

- o

. - 3.

Succinylcholine 5

(o]

Dose 0-500 Mg. 501-1,000 Mg. 1,001-1,5%0 Mg, 1,501 4 Mg. Eq‘

Operation . . N N B ((_]

Patentae | atemta | PerCent | 00, | PerCent | G0, | Per Cent | R, | Per Oy

Cholecystectomy 02 30 326 47 51.1 1 15.2 1 1.1 g

Common duet S

exploration 05 M 20 48 5.6 19 20 9 0.4 E

Gastrectomy 13 13 10.7 B85 48.4 30 26.7 15 13.7 %

®

* Information not availuble for approximately 10 per cent of patients. g

=

in assignment of anesthetie. Thus a total of A Levine tube for gastric suction was inscﬁe%

19, or only 3 per cent of patients eligible for before the patient left the surgical ward. 3

the study were lost. - The assigned anesthetic
technique could be changed at any time dur-
ing the procedure when, in the estimation of
the instructor in charge, this was essential to
the patient’s welfare. Only eight such occurred,
six ether and two relaxant techniques.}
Premedication, in most instances, consisted
of pentobarbital sodium, 50-100 mg. and atro-
pine sulfate, 0.4~0.6 mg. given intramuscularly
approximately one hour before induction of
anesthesia. - Twenty-cight patients in each
group received meperidine, 30-100 mg. or
morphine phosphate 6-10 mg. subcutaneously
in place of, or in addition to, the barbiturate.
(It was intended that no narcotic be given to
any patient in this study. The occasional use
of a narcotic was the result of oversight and
was apparently cntirely at random.) Seven-
teen patients received atropine sulfate alone.

1 In five of these au. (.lher cases, .mcsllwsl.l wais

1 an use o
hypolcnsum In the sixth, succinylcholine was
used briefly because of inadequate relaxation.
Ancsthesia was changed to cther in dlc two re-
laxant cases | of use
of tl al or of

lchali ¥

Ether anesthesia was induced with mtrm@
oxide, 4 liters, and oxygen, one liter per mmutu
in a semiclosed circuit with carbon dioxide al{g
sorption.  After reaching surgical” anesthesi
(stage III, plane 1) the circuit was closed an
anesthesia maintained on ether and oxygelg
Endotracheal intubation with a cuffed endo\l
tracheal tube was performed in stage II
plane 2 or 3. Respirations were in almost
instances unassisted throughout surgery.

In the relaxant cases anesthesia was mduceng
with thiopental sodium 2.5 per cent. Whei
consciousness was lost oxygen 100 per ceng
was administered by mask. Intubation wap
accomplished following intravenous m]cctwrg
of succinylcholine 40-80 mg. Following inS
tubation, anesthesia was maintained with nif
trous oxide and oxygen at flow rates of 3 o
2 liters and one liter, respectively, and thio>
pental was added as required to maintain ']
light level of anesthesia; meperidine in in
ments of 10 to 25 mg. was used intravenoushS.
in 96 patients when thiopental in reasonabley
dosage failed to maintain adequate anesthesial®
Relaxation was obtained with succinylcholine
chloride in 0.2 per cent concentration admin

_\
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o
TABLE 2 ResuLTs g
DistrintTion o Cases axp Mortaury Deaths [Table 2]. There was no differenc =
e Tectmie | Botmramt Ttase over-all hospital mortality between the twe
Fither Technic rant Techaie groups. Twenty-five § of the 360 patients whéx
G Deathis | Cases| Death received the relaxant technique died (7
b ki cent), and 25§ of the 333 cther cases dxpcch_r
Cholecystectomy | 98 1 2(2%) 95| 2(2%) (7.5 per cent). Ancsthesia was considered the
(benign diseure primary cause of death || in one patient in the
of biliary tract) laxant 1 Fered di t

Cholecystectomy 2|1 ilo relaxant group who suffered cardiac arrest irg,
(biliary tract the recovery room after an apparent episoda,
mnlignusc_\') of hypoventilation and hypoxia. Anesthesi®s
Common duct - was considered a contributing cause of dcal}i?r
°"'.‘"‘":l'.i“"' 81 56% | TG 1) second patient in the rclixnnt group who:
C&T,’:;i“n ::::3 vomited and aspirated immediately postoperS

ommon duct atively and died of bronchopneumonia on th
exploration® 311 6|3 fifth postoperative day. Anesthesia was cong
'(Ibu:ll'l“:l)m:;‘:';" sidered a contributing cause of death in 4 paZ
G:ulmimm)" 91| 56%) (106 | 2(2g)  tients who received ether. Two of these dic(ﬁc;_
(forbenign uleer) with the clinical picture of cercbral thrombosiss
Gn;lrccwm}' ) | TE0%)) 25| 4(16%) 24 and 36 hours following surgery. Sever&d
(for carcinoma hypotension had occurred in both, A third3
’ Rl 27 ] 7(26 3 . . . 5
Other procedures V| AT | 2| T6%) patient died 12 hours after cther anesthesiad
No surgeryt 1 1 N P
marked by severe, prolonged, operative andg
Total easey . #3125 (7.5%)| 300 (25(7%)  postoperative hypotension. A fourth patientd

* Alonie or in tions with chalee
{ Surgery enncelled because of difficulties wnh
induction of anesthesia,

istered as an intravenous drip. Dosages of
succinylcholine and of thiopental appear in
table 1.

The larynx and trachea were anesthetized,
at the time of intubation, with cocaine 4 per
cent in half the patients in each group (on
basis of next to last dlgxt of unit number), The

ine was admi d as a spray in ap-
proximately 80 mg. dosage.

At completion of surgery the patient was
taken to the recovery room to remain until
conscious, and until vital signs were stable.

TABLE 3

CORRELATION 0OF ANESTHETIC AGENT WITHIE
PuLsioNary Cmmuc,\'no\s

Ether Felaxant
Technirue Technique
Total cunen® 318 355
Bronchitis 47.(15%) 55 (156%)
Atelectasint 31 (10%) 56 (16%)
Pneumonia 7 (22%) 10 (2.8%)

* Patients who died or had second operntion in
immediate |xn«mpcmtwl. period not included.

f:\lom: orin ination with b hitis or pneu-
monia,

who died of rapidly progressive tracheobron-§

chitis and pneumonia was also classified asy
“anesthesia contributory.” The majority of theZ

remaining deaths was considered to hnvc\,
been primarly due to “patient’s disease” andm
consisted largely of pneumonia, pulmonary cm-o
boli, pancreatitis, cardiac failure, and lchl“O
failure, 01

Nonfatal Complications. There were markcd
differences in the incidence of operative hypo-m
tension and of postoperative pulmonary com-A
plications between the two anesthetic groups.S
In other respects, the incidence of comphm-g
tions, both anesthetic and surgical, was prac-S
tically identical.

Pulmonary complications # [Table 3]. The‘l
incidence of postoperative bronchitis was highS
{15 per cent) and the same in the ether and in‘g

Ul

§ Deaths from all causes, same hospital ndmis-
sion as surgery in question,

| Patients classified as to probable cause of &
death at the regular anesthetic service meeting atz
the time of occurrence.

# The classification used by King2 was fol-S
lowed. Brunchitis was considered present on then
hasis of cough, sputum, fever to 101-102 F, and Q
coarse rales. TKe diagnosis of atelectasis was™
made by X-my or on basis of absent breath
sounds d by coughing or bronch
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TABLE 4 go

CoRRELATION OF OPERATION AND SEX WITH POSTOPERATIVE ATELECTASIS %

[ S o
[oN

Ether Technique Relaxant Technique 2

Male Female Male Female g

=

Patients | AW | Potients | AU | patients | At | patients “‘:_'f’;

Cholecystectomy 20 1 78 5 15 1 80 L] R’)
Common duct exploration 2 4 G2 3 141 8 Gl 42
Gastrectomy (for benign H
duodenal or gastric uleer) G6 15 23 0 74 x 30 53
Gastrectomy (forearcinoma) K 1 8 0 13 2 1 3 i
Other procedures 12 1 14 1 11 2 15 13
Totals i34 xn 185 ] 154 36 197 3

. (16%) (6%) (23%) 1158

177}

5

@

the relaxant group. The incidence of pneu-
monia or bronchopneumenia was relatively low
(2-3 per cent) and again the same for both
groups. Atelectasis, alone or in combination with
other pulmonary complications, occurred more
than half again as often following the relaxant
technique (16 per cent) as following ether (10
per cent), and the difference was statistically
significant (X* test, P < 0.02). The well-
known ? increase in atelectasis in males was
confirmed. Atelectasis occurred twice as often
following gastrectomy as following biliary tract
surgery and more than twice as often following
gastrectomy for benign ulcer as in the small
group of gastrectomies for carcinoma [table 4].
There was also a strikingly increased incidence
of atelectasis when large amounts of postop-
erative pain medication were given, oddly true
only for males [table 5]. Approximately half
the patients received four or fewer doses of

narcotic in the first 48 hours postoperativel§,
and half more than four. Atelectasis occurs@
four times as often in men receiving more th
four doses as in those receiving four or leg
Men received almost exactly the same amoui!
of pain medication as women, and there \v.gg
similarly no difference in pain medication B3
tween the two anesthetic groups to explain t
differences in atelectasis with sex and angy
thetic technique. Somewhat larger dosage§
postoperative narcotic used after gastrectomy
than after biliary tract surgery [table 6] a
peared to account in part for the increase g
atelectasis following gastrectomy.

There was similarly a marked mcreascg
postoperative atelectasis in the small numbés
of patients who reeeived morphine or me
dine as premedication or, in the relaxant case;
during surgery. Six of 28 (21 per cent) cth&
patients premedicated with a narcotic suff

o

o

o

TABLE 5 z

AtkLEcTasts AND PosToperaTive Paiy Mebication %

Ether Technique Relaxant Technique g

Postoperative Pain Male Female Male Female §
w

Patients | Atlees | pagientn | Atlee | patienta | Atlee | pagienta “l‘_":g

4 doses or less 35 1 (3%) 63 5 (8%) 45 4 (9%) 63 8 (13% 8—
More than 4 doses 43 8 (19%) 51 2 (%) 5 21 (39%) % 6 (ll ;B

(Iifformation concerning postoperative pain mediention not available for approximately one-third 0‘

patients, henee discrepancy in total patients between tables 4 and

5.)
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postoperative atelectasis as opposed to 25 of
291 (9 per cent) who did not receive a nar-
cotic. In the relaxant group, atelect oc-
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such patients following gastrectomy under S
ether, and in four of eleven following the(:}_!
laxant technique.

ope

" i’

curred in 9 of 28 (32 per cent) pr dicated

Hyp [Table 7). “Severe” and “mod- §

with a narcotic and in 24 of 104 (23 per cent)
who received a narcotic as premedication or
during surgery. Atelectasis occurred postop-
eratively in 33 of 224 (15 per cent) of relaxant
patients who did not receive a narcotic before
or during surgery.

The incidence of atelectasis rose with in-
creasing duration of surgery under certain con-
ditions {gastrectomy in males following ether;
common duct exploration in males following
thiopental, nitrous oxide, and succinylcholine)
but the effect of length of surgery was not
consistent.  Within the relaxant group there
was no difference in atelectasis between . pa-
tients requiring large amounts of thiopental or
succinylcholine and patients receiving small
amounts during anesthesia and surgery.

Age of patient, smoking habits, and presence
or absence of preoperative pulmonary discase
(emphysema, bronchitis) did not have any
dlearcut effect on postoperative atelectasis.
Obesity was a factor only in the small group
of massively obese patients undergoing gas-
trectomy.  Atelectasis occurred in four of ten

TABLE ¢

CORRELATION OF POSTOPERATIVE PAIN
MebicaTioN WITH OFERATION,
ANESTHETIC AND SEX

Ether Helaxant
Doses Nareotic for Pain, Technique Technique
1at 48 {lours Post-
\operatively
0-4|5-7|84 |04 |57 |8+
Choleeystectomy Moy t[1]|5]3]0
Fl24{14] 3125{16¢1 7
Common duct M{6) 7] 2|16]11]| 0
exploration F 1717 5|24 9 3
Gastrectomy (for MI10[1G6| 9116(20|10
benign ulcer) Fi1nn|l 47121 6|9
Gastreetomy (for M| 63| 1] 280
carcinoma) F|l4|3|0]7]3]0
Other procedures M| 4|2 1|6f 2|0
Fl7] 41073 6] 1
! Totals M[35{20 {14 4544 |10
! F |63]42]10]65 4312
-r

i

erate” hypotension occurred two and a half 3
times as often during ether anesthesia as dur-3
ing anesthesia with thiopental, nitrous oxide,_%
oxygen and succinylcholine. A fall in systolic 5
blood pressure of 40 per cent or more below 2
that measured immediately preoperatively was}>
arbitrarily defined as “severe” hypotension and <
occurred in 13 per cent of ether cases and ing
8 per cent of relaxant cases. A fall of 20 tod.
40 per cent (“moderate” hypotension) oc-g
curred in 31 per cent and 13 per cent respec-3
tively. Hyp during abd 1 explora-S
tion occurred three times as often during ether®
(16 per cent ether, 5 per cent relaxant). Se-§
vere | tive hypot occurred twoo
and a half times as often following ether (5§
per cent) as following the relaxant techniques
(2 per cent). Hypotension occurred durings
surgery more than twice as often in patients?
over 80 years of age as in those younger than&
60. Women suffered hypotension approxi-S
mately one and one-half times as often as men. 3
There was no difference in incidence of&
hypotension with nature of surgery (gastrec-N
tomy or biliary tract surgery). Surprisingly,g
there was no increased incidence of hypoten-2
sion in patients with coronary heart disease, ing
hypertensives, or in patients recciving digitalis.&
Similarly, there was no correlation betweenis
operative hypotension and preoperative hemo-o
globin level ** and only a suggestion of con'c-§
lation with operative risk (standard classifica-5
tion of the American Society of Ancsthesiol-,8
ogists). §
A vasopressor, usually ephedrine sulfate, was2
used to correct hypotension in 58 of the ether
patients (17%) and in 18 of the relaxant casesZ
(5% ). In five of the ether patients the use of2
ether was abandoned because of the scvcrity:‘%
of hypotension. On a single occasion severeS
hypotension during induction with thiopental,c
nitrous oxide, and succinylcholine necessitateds
cancellation of surgery. s
N

*® Severe anemia, when présent, was correctedio
Ecreopemtivcly, and therefore the comparison was®™

tween patients with ‘mild anemia and patients
with normal hemoglobin levels.
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TABLE 7 g

HyrotexsioN DURING ANESTHESIA AND SURGERY ?_,

[e}

Ether Technic Relazant Technic §

Ase Moderate™ | e S

» ol wgeverse . sfoderate™ o

Tatients | oS | Higpotension | Patients | iledemiel ll;ﬁmaﬁ_

20-39 M 17 2 0 16 2 o €

F 31 7 1 33 3 0z

40-59 M 60 19 3 67 8 1 ?

F (] 21 7 a9 6 4+ =

(o)

60+ M 61 17 12 77 7 8 =

F 04 37 28 108 n 8 =

—&

Totals M 138 38 (28%) 15 (11%) 160 17 (11%) 9 (6%)3.

F 14938 63 (34%) 35 (18%) 200 31 (16%) 12 (6%)3

* “Moderate” hypot arbitrurily d

ted as fall of 2040 per cent below systolic blood pressyg

g

after prcnmhcmmn, severe” hypotension designated as fall in systolic pressure greater than 40 per cef

Mitscellancous. The possibility that the su-
perior operating conditions associated with use
of relaxants might shorten surgery was exam-
ined and did not materialize: average length
of surgery was, if anything, slightly longer for
operations using succinylcholine than for the
same procedure with cther anesthesia. Sim-
ilarly, the possibility that superior operating
conditions provided by the relaxants might
allow a more successful surgical procedure and,
hence, a smoother and, perhaps, shorter post-
operative course was examined. The duration
of postoperative hospitalization was essentially
the same for the two anesthetic techniques:
slightly but again not much longer for the
relaxant than for the cther cases.

DiscussioN

It could not be anticipated that in a rela-
tively small series of patients such as this death
would occur often enough to allow meaningful
comparisons between anesthetic agents. How-
ever, it was impressive that the over-all mortal-
ities for ether and for the thiopental, nitrous
oxide, succinylcholine technique were identical.
The total mortality was high—2 per cent for
cholecystectomy, 6.5 per cent for common duct
exploration, 3.5 per cent for gastrectomy for
benign uleer, and 23 per cent for gastrectomy
for carcinoma. These figures are at least in
part.a reflection of the advanced age of the
patients: almost half were 60 years of age or

O
over. Three-quarters of the deaths occun'g
in patients over 60, two-thirds in patients ovg
70 years of age.

The incidence of death in which ancsthﬁ
was considered a contributinz factor was nlg
high, 1:115, when compared with the 3
proximately 1:1,000 incidence of “anestheti
death™ associated with general anesthesia
Beecher and Todd's series.!  However, it mugg
be remembered that the patients in the presetf
study were selected as particularly likely B
present a high incidence of anesthetic and 5118
gical difficulties. The numbers of deaths nts
which anesthesia may have played a role axe,-\
of course, too small for any kind of stausuuﬁ
comparison.

Consideration of the circulatory and pu'g
monary complications reveals impressive difS
ferences between the two anesthetic groupsg
One might argue that hypotension is not-‘
in itself a complication, but it must be it
sumed that the severe hypotension not wZ
commonly observed with ether anesthesia B2
undesirable. One of the possible sequelae o
severe hypotension, cardiac arrest, did not, B
fact, occur during ether anesthesia in this;
study. A second catastrophe generally asoz
ciated with hypotension, coronary occlusie3
with myocardial infarction, did occur in 4 p)
tients following ether anesthesia and was derQ
onstrated at postmortem examination. Twod
these four patients also suffered cerebral var

/!
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cular thrombosis. In 3 of the 4 severe oper-
ative or immediate postoperative hypotension
had occurred. - Two patients dying after thio-
pental-nitrous-oxide-succinylcholine anesthesia
were also found to have recent myocardial and
cercbral infarction. (A third patient who died
two days postoperatively was found to have a
myocardial infarct, estimated by the patholo-
gist as two weeks old.) Neither of these two
patients had suffered hypotension during anes-
thesia; one of the two had moderate, brief hy-
potension in the recovery room. All 8 patients
with myocardial infarction were over 60 years
of age and all were women.

The dangers of acute hypoventilation asso-
ciated with the use of muscle relaxants are
well recognized, but' the observation of in-
creased postoperative atelectasis came as a
surprise. It is possible that this reflects per-
sistent residual effects of succinylcholine or,

THIOPENTAL~NITROUS OXIDE-SUCCINLYCHOLINE
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By similar reasoning, it might be argued thatgo
it is the same sort of patient who needs post-:!
operative medication who also seems to necdm
more anesthesia during surgery, and who ac-3
cordingly is given morphine or meperidine pre-3
operatively, or as an anesthetic supplement.a
1t was of interest that the increase in atelecta-Z
sis with increased postoperative narcotic oc-S
curred in men only, and, as a corollary, the in-g
crease in atelectasis in males over females oc-]
curred only in heavily medicated, but not in
lightly medicated patients [table 5].

OO'J!EL|OJSI\|IS 'ze

Susarany ANp CONCLUSIONS

A controlled comparison of complxcahonsa\
and deaths during and following anesthesia nndﬂ,
surgery has been presented. The surgical pro

1. Jnl 'y ry Y, ¢ duc@

were
explomtwn, or gastrectomy. The ancsthch'c%

pethaps, the combined cffect of the several
different agents used in the relaxant technic.
Bendixen has recently demonstrated 3 that in
the recovery phase following use of muscle
relaxants there may be a marked reduction of
ventilatory reserve, as reflected in the measure-
ment of inspiratory force, and at a time when
tidal and minute volume and alveolar carbon
dioxide tension are normal. It is reasonable to
speculate that inability to develop normal in-
spiratory force hinders the clearing of obstruct-
ing secretions and prevents the occasional deep
breath apparently important in preventing
alveolar collapse.

Thiopental, with well known respiratory de-
pressant effects of its own, is logically sus-
pected of contributing to any postoperative
hypoventilation postulated as a cause of atelec-
tasis, The lack of correlation between dose of
thiopental and postoperative atelectasis sug-
gests that this is not a major factor.

The corrclation between atelectasis and the
use of morphine or meperidine preoperatively,
during surgery, or to control pain postopera-
tively was impressive, It cannot be deter-
mined from the present study whether this is
2 primary drug effect, or whether it is the
presence of increased pain (reflected in the
increased need for medication) which per-
suades the patient to limit respirations nnd

ques compared were nitrous oxide, oxy<S
gen, and ether or thiopental, nitrous oxlde,—_;
oxygen, and succinylcholine. Six hundred and%
ninety-three patients were studied. The im<
provement “in operating conditions associat
with use of the relaxant technique was notg
great enough to cause a detectable dlmmuhom
in surgical complications, total mortality, lcng!}tﬂ
of surgery, or duration of hospitalization. OIQ;
the basis of complications directly related td},’
the anesthetic agent, it was not justified ttB
state that one agent or technique was “better'S
or “worse” than the other. Rather, certaind
dangers associated with the use of each of t}u!‘J
techniques have been identified. Speclﬁmllym
it appeared that ether anesthesia for upper ab<2
dominal surgery offered an increased hazard oS
circulatory depression in the elderly and uP
women. On the other hand, the use of lxgh@
gencral anesthesia, with succinlycholine for—\
relaxation, appeared to involve, in addition t@&
the obvious dangers of acute hypoventilatiol2
in the operative and immediate postopcm!iv@
period, an increased incidence of the senoui’l

postoperative ion of atel grmta
est in men undergoing gastrectomy. =
§

The autk knowledge the assi: of Drs3
Allccn K. Adams, Thorkxld W. Anderscn, Arto'-"
jan and Geraldine Peiffer in cullccun%

the clinical data, the statistical advice of Drs. CX
Fmdcnck Mostcllcr and Gene M. Smith, and the

of Miss Priscilla McCann,

cough, and hence sets the stage for atelect
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tion

SYKES, TODD, AND SURTEES

%ncslhcslol-u
Nov.-Dec. 6

2, King, D. S.: Postoperative pulmonary mm@;—
cations; statistical study based on two ye:

personal observation, Surg. Gynec. Obs
56: 43, 1933.

3. Bendixen, H H, Sunccs, A. D, Oy:unn 3“.,
and B J Pc P ive dist e

in scnhl.xuon 'foliowmg use of muscle reli§
ants in ancsthesia (Abstract), A\Esml‘_ilcl,
oGy 20: 121, 1959,

0]0ISOY}SaUB/WI0D" IBYDISA|IS ZBSE//

of vaporizers must be modified for such ug
Hypotension was not considered to be a ma;g
factor, and was not as evident as when mcpcu;
dine was used as an adjunct instead of Flu@
thane. All relaxants were used with Fluothase
without ill effects. The amount of succin;
choline required as a relaxant with Fluotha%
was less than with meperidine.  Fluothane wis
used in all age groups; lower concentmuorki
should be employed in the elderly. ( MacWat@
D., and others: Two Thousand Cases of Flus2
lhanc Anesthesia, Canad. M. A J. 80: 97}
(June 15) 1959.) . §
N
STEROID ANESTHESIA There is smootly
induction and absence of undesirable side &
fects, except a fall of blood pressure in somg
hypertensive patients. The agent is used 38
basal anesthetic. No antagonist is knowno
Rapid ‘intravenous injection of a conccntmwg
solution at hody temperature, followed byc
saline, reduces danger of phlebitis. (anhg
D., and others: Studies Concerning Hydroxien=
Ancstlwsm, Der Anaesthesist 8: 97 (Apnljo
1959.)
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