
FACTORS THAT INFLUENCE POSTOPERATIVE VOMITING* 

IAN E l: 'vmas,  ~ B ,  r~ s ,  F r A Xa,C S (iENG) 

WE AVE ~r.T. famlhar with the observation that when two pahents undergo the 
same operalaon, one may vomit repeatedly, while the other may not even be 
nauseated Much interest has centred around the reasons underlying these dif- 
ferences, since many anaesthetists and surgeons are reluctant to gwe powerful 
ant:-emehe drugs unnecessarily to pataents who may not have vom:ted without 
them : If we could forecast accurately wh:ch of our pahents would vomit post- 
operahvely, and how severe the symptoms would be, then the unlus~fied risk Of 
routine anh-emetlc drugs could be avoided z However desirable :t m:ght be to 
the statist:clan or med:cal theorist, it is unhkely that such accuracy m predlctaon 
will ever be achieved, fortunately for all of us, people are dtfferent 

What we can do, following the lead of life insurance compames, is to pick 
out certain groups of patients m whom the mclc~ence of :nausea and vomiting 
postoperahvely :s hkely to be higher than that of the general population, and by 
careful assessment, to dec:de which of the pahents m t~hese h:gh-nsk groups are 
most hkely to be troubled by symptoms These patients may then lustlfiably be 
gaven a prophylact:c mlectmn of an antx-emehc drug 

The anatomy ~ and physiology 4 ofvomiting and the pharmacology of many of 
the ant:-emet:c drugs have been ably rewewed by others 4 5 ,~ The purpose of this 
paper is to rev:ew, the factors reported to influence the mc:dence and seventy 
of postoperat:ve nausea and vommng, and to present observahons, made durmg 
the course of a comparahve survey of four anh.emet:c drugs, concernmg the 
influence of these factors The effects of these drugs, methods of observation, and 
cnterm used have been reported elsewhere ~ It shoald be stressed that the 
method selected a standard premedlcatlon (meper!dme 50-100 mg and atropine 
0 2-~ 6 mg ) and ten representahve surgical operatmr~s, dlugs and anaesthetics 
were allocated to pahents to achieve an even d~strlbutmn of valuables between 
groups Th:s method resulted m the selectmn of a h~gher than average ratao of 
female to male pahents m order to prowde a greater challenge to the anh-emetic 
drugs The observatmns reported here deal with 17] 3 pat:ents m this survey 
who received the standard premedlcataon, and only one m]echon of an ant:-emetic 
drug durmg the postoperahve period 

For convemence of presentahon, the factors reported to influence the mc:denc e 
of postoperahve vommng are consldered under the following headings (1) 
those varying with the patient, (2) those m couneclaon with the anaesthetic, 
(3) those concerned with the operatmn, and (4) those related to the postopera- 
tave permd 

*From the Department of Anaesthesm, Victoria General Hospital, and Dalhousle Umverslty, 
Hahfax, Nova Scoha 
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FAc-ro~ VARYING WITH THE PAFliENT 

1 Age 
The percentage incidence of emetic symptoms m dl~elent age groups found 

by various authors, together with the observatmns m the 1713 patmnts surveyed, 
is shown m Table I Of the 1713 patmnts, 177 were m the 0-19 year age group, 
with an incidence of emetac symptoms of 35 6 per cent, 653 patmnts were m the 
20-39 year age group and 25 1 pel cent showed the emetm symptoms of nausea, 
retching, or vomiting In the 40-59 year age group, comprising 621 pahents, 
32 2 per cent showed emehc symptoms, while in the group who wele over {~0, 
29 3 pel cent of 256 patmnts had these symptoms 

This finding of a high incidence m the youngest alge group is in agreement 
with the work of othels, s 9 ~_, ~ who have concluded thlat the incidence of nausea 
and vomiting is greatest m chlldlen and adolescents, alnd subsequently decreasles 
wlth increasing age The increased habfl~ty of children to vomiting has been 
attributed to the more fiequent use of deep ether anaesthesm, and to the fact 
that tonsdlectomy is the commonest operahon m this age group 9 However, the 
choice of agent or depth of anaesthesm may not be the mare factor producing the 
high incidence m this group, since the majority of th,l~ 177 children and adoles- 
cents m the present survey recewed a hght halothanle anaesthetac, a techmqUe 
assocmted with a low incidence of emesls m other age ~troups 

The rise m incidence noted m the 40-59 yea1 age g!oup of the present survey, 
and also noted by other workers, 7 ~0 ~1 ~s probably a result of the selectmn of 
operahons affecting mainly female patmnts m thas age group, since sex greatly 
influences the incidence of emetm symptoms 

2 Sex 
All mveshgators have found an increased mcldenCe m the adult female as 

compared with the male Though originally ascnbed to psyehologmal factors, 11 
tbas increased suscephbflRy may be due to variations m gonadotrophm levels 
BeUewlle 6 13 found an increased incidence of nausea and vomiting when female 
patmnts were m the third or fourth week of the menstrual cycle at the time of 
operation The incidence remained high m postmenopausal and castrated women, 
where high gonadotroptnn levels would be expected, but ]Fell m women over 70, 
w~th low gonadotrophm levels, untd It equalled that occurrmg m men As sup- 
porting evidence of this theory, he cites the high gonadotroptnn levels found m 
hyperemesls gravldarum, and the occurrence of nausea to|lowing orally admxms- 
tered oestrogens He found the average incidence tO be about twice that seen 
m men, wheras others have found Incidences varying from one and one-half ~ 10,1_, 
to three ~4 times greater for women than men 

Smessaert s found the incidence equal m children of both sexes, unhl the age 
of 11, when female children began to show a tendency to vomit more than males 

In the 1713 patmnts of the present smvey, 1276 Were females and 437 were 
males Emetm symptoms occurred m 25 8 per cent of female patmnts and m 
13 3 per cent of male patmnts dunng the first six postoperahve hours, while over 
the first 24-hour permd the incidence of symptoms m females was 33 2 per cent 
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compared to an incidence of 17 8 per cdnt in the male These differences are 
highly significant (p < 0 01 ) 

To compare the severity of symptoms between patients, pomts were 'allotted 
for each episode of nausea or vormtlng the total pomts scored over a gw,en 
period Is the emesls score for that patient "Iqae average emesls:scores ;of men 
and women d~ffer significantly (p < 001)l, rising from 0 99 in the first 6 hours 
to 1 48 m 24 hours m the female, as compared to scores of 0 41 m 6 hours and 
0 65 m 24 hours for the male 

These findings, summarized in Table iI, show that nausea, retching, and 
vomiting m these patmnts was slightly iess l han twice as common in women 
than in men, but more than twice as severel 

TABLE II 

THE I N C I D E N C E  AND S E V E R I T Y  OF N A U S E A  AND V O M I T I N G  I N  M A L E S  A N D  F E M A L E S  
I N  A S E R I E S - O F  1713 P A T I E N T S  

. . . . . .  I ..... I ......... ' I 

1 5 m m - 6 h r  period 15mln  124hr permd 
: i [ 

% patmnts Average % patmnts, Average 
Number of with emests with emesls 

Sex patients symptoms score symptoms score 
. . . . . . . .  j i , , i 

Males 437 13 3 0 41 17 8 0 65 
Females 1270 25 8* 0 99* 33 2* 1 48* i 

I 

*Slgmficantly different from males (p < 0!01) 

3 Body Structure 
Short, tback-set patients vomited morel than tall and thin types m the study 

carrmd out by Smessaert et a1,8 but the differences did not reach statistical 
significance Significant drfferences were found by Bellevflle, Br0ss, and HOw- 
land TM between obese and thin patients, Who suggested that these findings might 
be explamed by the greater amounts 0f anaesthetic required by the obese 
palaents 

4 Predzspos, twn or Cond,twnmg 
Armer, m 1952,15 reported that patients with a history of motion smkness 

showed slgnrficantly more postanaesthetac vommng than those wath no such 
history Male pataents giving a history of prevtous postanaesthetxc vomltmg were 
found by Robble m 195916 to show a higher mcldence of symptoms than those 
who had not previously vomited after anaesthesia, but no significant differences 
could be detected m female patients 

The 1713 patients of the present survey were visited 2d 48 hours after anaes- 
thesia, and questioned about their experiences with the presen! and prevl0us 
anaesthetics Of 1015 patients who had expellenced anaesthesia ]previously, 476 
had no emetm symptoms previously, and 539 remembered nausea or emesls 
(Table III)  These 539 patmnts with previous symptoms showed a much higher 
incidence of nausea and vomiting with the present anaesthetic (32 3% m 6 
hours and 42 7% m 24 hours) than did the 439 patients with no prewous emests 
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TABLE III 
PREDISPOSITION TO POSTANAESTHETIC VOMITING 

Results of a survey of emetm symptoms with prevmus anaesthesm m 1713 patmnt~ compared 
with the observed mctdence following a subsequent anaest hetm 

1 5 m m  - 6 h r  permd 15m,n  - 2 4 h r  permd 
Number  

of Number % Number % 
patmnts vomited, , vo~lt,ed v o m l t e d  vomited 

No vomiting with 
prevmus anaesthetm 

Vomited wxth 
prevmus anaesthetm 

No prevmus anaesthetm 
Could not remember 
Not questmned 

476 54 11 3 68 14 3 

539 174"* 3 2 3  230* 4 2 7  
570 134 23 6 172 3 0 2  
33 7 212 12 364 
95 18 i8 9 20 21 0 

*Slgmficantly different (p < 0 01) from patients with no prevmus anaesthetm vomttmg 
**Slgmficantly different (p < 0 05) from patmnts with no previous anaesthetm vomiting 

(11 3% m 6 hours and 14 3% m 24 hours) The dlf~erences m the 24-hour period 
are baghly slgmficant (p < 001),  but are less obvao'us (p < 005) when the 
observataon period is restricted to a 6-hour permd ']Flus finding may explain 
why Riding m 1963, lr confining his observatmns to a 6-hour period, was unable 
to demonstrate this relationship between prewous anaesthetic vomiting and a 
tendency to increased postanaesthetxc vomiting 

Although no separate analysis has been made in the present survey concerning 
thls relatmnslnp m women, the 3 1 preponderanee o~ female to male patmnts 
m this survey mdmates that predasposltlon, as shown by a lustory of previous 
anaesthetic vomiting, is a vahd factor m female patlents as well as m males 

5 D,seased States 
Any condition wluch causes the patient to be nauseated or to vomit befoIe 

anaesthesia wall, unless reheved by the operation, tend to continue to produce 
symptoms postoperatively Such conditions as uraemla, ketosls, or electrolyte 
or fired imbalance, occurrmg m the course of renal falbare, diabetes, or intestinal 
obstructmn will increase the hkehhood of postoperatwe vomlttng In any assess- 
ment of the effect of drugs or anaesthetics upon postoperatwe vomiting, these 
patmnts should be excluded 18 

ANAESTHETIC FACTORS 

1 Preparation 
Bodman, Morton, and Thomas 19 found a higher incidence of vomxtmg m aco- 

dent or emergency cases compared with elective cases among unpremedmated 
outpatients anaesthetized with mtrous oxide-oxygen All of their pataents were 
made to walt at least four hours after the last meal before, bemg anaesthetized, 
and yet sohd vom~tus, m greater amounts, occurred rn ore commonly m accadent 
cases These findings emphasize the need for caution m the use of general anaes- 
thesia for emergency cases 
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2 Premedwatwn 

The posslblhty that drugs given preoperatively could affect the incidence of 
postoperatwe vomxtmg has been largely ignored untd recent years Many 
investigations into anti-emetm drugs have grouped together patmnts receiving 
many dtfferent kmds of preoperahve medication, 9 lo,~.,,13 and some have failed 
to mention which premedmahons were used 2,8 

Morphine has long been known to cause nausea and vomiting, and narcotic 
depression can last many horns, extendxng in to  the postoperatwe period 20 -1 

Phflhps et al (1958) 22 noted an incidence of nausea and vomiting of 48 per 
cent m their placebo gloup, of women premedlcated with mol phme and atro- 
pine, and undelgomg rumor permeal tnocedures under a standard anaesthetic 
sequence In a later study, -~ using s~lmllar methods, but ormttmg morphine 
m the premedmatmn, the incidence fell to 18 5 per cent This effect of morphine 
was confilmed m a beautifully controlled study by Riding ( 1960),~* m women sub- 
letted to uterine curettage under thmpentone-mtrous oxide-oxygen anaesthesm 

of atlents showed nausea, retc m , Without any medmatlon, 22 4 per cent p ~ g 
or vomiting, but when morphine was given pl eoperatwely, the number of patients 
affected increased, with increasing doses, up to 67 per cent 

Combining increasing doses of atropine with morphine, however, reduced 
the mcldence to 37 per cent, suggesting that atropine had an ant~-emetm effect 
This was confirmed by gwmg atropine alone, which resulted m a fall m ,inci- 
dence from 22 4 pe~ cent m the unpremedlcated patmnt to 11 5 m the patmnt 
recelwng atropine Hyoscme and 1-hyoscyamme were as effechve as atropine when 
gwen alone, but were more effectwe th,lan atropine m reducing the nausea and 
vomiting produced by morphine 

The addition of mependme to the preoperatwe atropine also increases the 
incidence of nausea and vomltmg as demon,,trated m a controlled study camed 
out by Dundee, Nmholl and Moore (1962) 18 

The relatmnshlp of morphine, papaveratum, and mependme to one another 
m the productmn of postoperatwe vormtmg has yet to be estabhshed Burtles 
and Peckett (1957) 9 found a higher incidence with morphine and papaveratum 
than wath mependme, as did Feldman (1963) 25 m a eomparlson of four pre- 
medications However, figures repoited by Robbxe 16 show an incidence of 37 per 
cent m female patients receiving pethldme and atropine or hyoscme compared 
with 23 6 per cent m female patron,s receiving papaveratum or morphine Belle- 
wlle (1961)~ also found more vomltang wxlh mependme than with morphine, 
and suggested that the mcadence may vary with the dose of mependme, the 
optimum dose for mmlmal ernetm symptoms being 1 mg/kg 

Certainly most preoperahve nareotxes tend to cause mcreased postoperative 
nausea, and the omlssmn of narcotms, ~ or then: substltutmn by barbiturates ~r 
or phenothiazlnes ~8 has been advocated Where thls has been tried, vomiting 
has been reduced, but postoperatave restlessness has been a problem, 96 leading to 
the remtroduchon of narcotics m some instances 29 

3 Inductzon Agents 
The use of intravenous agents for mduchon reduces emelac symptoms s0 A 

comparison of thlopentone, methohex,tal, and another mductmn agent (G29 505) 
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md, cated a higher incidence of emetic symptoms w~th th~ooentone a~ However, 
another controlled study s2 showed a slgn,ficantly h,~her Inc, dence using metho- 
hex~tal compared with thlopentone when given to patle~ats premedlcated w~th 
pethlchne-atropme 

4 Amtesthetw Agents 
The incidence of nausea and vomiting with van0tls anaesthetic agents 

reported by different authors cannot be compared, 8race, each group of authors 
used d,fferent criteria and d,fferent populat, on groups However, the results of 
some investigators 689 10,L~ 14 lr~334,35 are shown tog6ther im Table VI and the 
trend ]?or the vanous anaesthet, cs may be followed ifi each column, and appears 
smaflar Thus, where ethel and cyclopropane are used ,its the mare agent, the 
incidence is much higher than that for mtrous oxide alc~ne Again, where thlo- 
pentone ,s used alone the incidence ,s low, r, slng With 'the addlt,on of mtrous 
oxide, and further w,th the addition of tr,chloretllyler~e, narcot, cs, or cyclo- 
propane The addition of both tnchlorethylene and n~rcotac produces more 
nausea and vomiting than the addition of ether 

There have been few reports on the relative mcldSnce of vomiting after 
admlmstratlon of halothane Some authors feel that the a~ldlt, on of halothane to 
a thlopentone-nltrous oxade-oxygen anaesthetic is I foll/~wed by a shght~ but 
defimte increase m emesls 29 3~ However, an anti-emetic effect of halothane has 
recently been postulated to explaan the redudtlon m I vora,tmg after tnchlolethy- 
lent anaesthesm produced by a brief exposure to haloth~ne ~v 

The 1713 patients m the present survey received one Of four main anaesthetic 
agents nitrous oxide-oxygen __+narcbtlc, mtrous oxlde-oxygen-ha]othane, mtrous 
oxide-oxygen-ether, or cyclopropane--oxygen 

When a comparison is made of the incidence of emesls observed with the various 
anaesthetics (Table V) the agents fail mto two groups Cyclopropane and ether 
comp, lse a hlgh-mc~dence group, where 25 per cent 0f the patients vomited 
during the first 6 hours, wh~le mtrous oxide as a mare agent and halothane fall 
into a low-mcadence group w~th approxtmately 20 per cent ot patients vomiting 
m the first 6 hours The two groups dafter s~gmficantly (p < 0 05) over the 
first 6 hours, but, perhaps because of the waning mfl~lence of anaesthesm and the 
increasing lrdluence of postoperat,ve analgesic drugs, these d~fferences become 
less marked when the Whole of the first 24-hour period ~s cons'~tdered No substan- 
tml difference could be detected between mtrous oxide-oxygen, supplemented 
m some instances by narcotms, and the mtrous 
techmque 

Where seventy of symptoms is concerned (Table 
emerge, the average emesls score for halothane being 0 
being 0 80 as compared to average scores of 1 00 for c 3 
ether during the first 6 hours after operation Unhke the lJ 
m seventy (p <0  05) are maintained when the first 24-hc 

oxld~oxygen-halothane 

V) two groups again 
r0 and for mtrous oxide 
zlopropane and 0 96 for 
lcldence, the differences 
mr period is considered 

5 Duratwn of Anaesthesia 
Adults undergoing plastic surgery of the head and neck m 1945 were observed 

by Smith 3s to show a nsmg incidence of postoperative ~omltmg with increasing 
I 
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TABLE V 
THE EFFECT OF ANAESTHETIC AGENT ON THE I~CmENCE AND SEVERITY OF t I 

POSTOPERATIVE VOMITING IN 1713 PATIENTS 
I . . . . . . . .  i I 

15 mm - 6 hr oerltod 15mln - 2 4  hr per 'Id ... 

Nmnber Mean 
of eme~,s 

Anaesthet,c agent p~t!ents % vomlted seo~e 

Thlop N~.O/Os -4- narcotm 241 20 3* 0 8"0 
Thmp NzO/O2 halothane 717 19 9* 0 !~* 
Thlop cyclopropane 507 25 8 1 
Thmp, N20/O~ ether 248 25 8 0 

*Slgmficantly different from cydlnpropane and ether (p ~< 0 05) 

M e a n  ' 

emesml 
~ vomited score. 

25 7 1 00' 
26 8 I 14" 
32 3 1 47' 
33 9 1 49 

i 

duratmn of anaesthesia up to three hours All th!ese patients received a nareOtm 
premechcataon, ttnopentone reduction, and were maintained w~th mtrous oxade 
and oxygen A few pahentg received supplementar)~ cyclopropane or ether l to 
mamtam them m first-plane anaesthesia The rise m incidence with increasing 
duration was even more evadent m those patients rece,~ing supplements 

Bodman et al (1960) l~ have shown that each mmhte of nitrous oxade-oxygen 
anaesthesia is maportant, the incidence of postoperative vomiting m their se~es 
rose from 5 per cent after I minute of anaesthesia to 48 per cent for anaesthesia 
over 6 mmutes It  may be t[hought that anoxaa mlgt~t have been a contnbutang 
factor m the longer anaesthehcs, but increased symptoms were found by Dundee 

18 n a et a/ to occur even where ~ intravenous reduction preo~ded the mtrous oxide-- 
oxygen, there being significantly more emes,.~ w, th anaesthesia of over.'l 12 
minutes' duration than with ~naesthesm of less than 7 minutes 

Where respiration is contrh]led, and a thmpenton~-mtrous oxide--oxygen relax- 
ant techmque is used, howe~er, the durahon of anaesthesia up to three hours has 
little effect 39 

Where more potent mhal~tlonal agents are Involved, Bellevllle et al (1960) is 
found slgmficant increases {n vomiting with increasing durahon of anaesthesm 
in women anaesthehzed with cyclopropane for Up to three hours Similar trends 
were noted with ether, and by other authors wit h a v~rlety of anaesthetic a g ~ s , '  9 
including halothane 36 Knapp and Beecher (1955)n were unable to demonstJate 
a relatlonslup of duratmn to symptoms with ether anaesthesia, but the malofRy 
of their anaesthehcs lasted from three to five hourS, and 82 per cent of tlaeir 
pataents had symptoms 

The capamty of the body hssues to absorb rntrous oxide is saturated m the 
first 30 minutes of anaesthesm, but there is an allmo~t mfimte capamty to absorb 
anaesthehe concentrations of ether, cyclopropane, :~ and probably halothane 
Ewdently the greater the mass of anaesthehc agent absorbed, the greate~the 
tendency to emetic symptoms A dose-response re!ahohshlp has been postulated by 
Bellevflle (1961)6 to explain some incidental find,rlgs noted m his own s~nes 
and m those of other mvestagators, namely a dedreased incidence of emetm 
symptoms 

(a) where endotracheal tubes are used, 
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(b) where experienced anaesthetists gwe ~he /naesthetae and n0~ the inex- 
perienced, 

(c) where muscle relaxants are used, 
(d) where hght levels of anaesthesia al;e usbd, 
( e )  in extra-abdommal procedures, 
(f) m thin laataents as opposed to obes~ patients, 

since all these factors tend to decreaselthe ~t~tal, amount of anaest~het~c agent 
absorbed by the patient 

6 Anaesthetic Adluvants 
Vomiting may follow hypertension ~ccl( 

including oxytorac drugs such as pltocl 9 ai 
drugs such as neostigmme and edrephonlum 

i 
at the end of anaesthesia, are often follo~ 
including sahvatlon, nausea, retching, an6voi 

efitally produced by Vasopressors, 
ell ergometrme 10 Antaeh01mesterase 
~sed to reverse a curar~-hke block 
ed by signs of vagal ~tlmulataon, 
ltlng 

FACTORS DEPENDENT OPOI~ THE OPERATION 

It is lmportffnt to realize that each operatton is performed for certain xndlca- 
tlons, which are symptoms occurring at ce~tam stages of a disease These 
lndlcahons will select certain age groups of ihe population, and theliproportl,on 
of males to females m these selected gr0upslwdl remain relatively constant By 
contrast, similar operations performed for different indications do notl necessarily 
affect the same age group, and may therefore Ihave different mcldenc~ : of nausea 
and vomltmg 41 Riding (1960) 92 had Ldrawn attention to the dltFerent age 
dlstrlbutxons in patients undergoing the operation of dilatation an~ curetta[ge 

, I in comparison with those undergoing evlacuahon of retained products, and has 
shown that these two groups differ i n the percentage incidence ' of emetic 
symptoms 

It is therefore evident that it is not justtfihble to pool the data from several 
operations in considering the influence of, operative site on postoperative, vomit- 
ing Nor it is lustlfiable, in view of t~e mflfience that age and anaesthetic 
agents may have upon incidence, to poo! theresults where dlfferentl Itechnlques 
or agents are used for different age groups Burtles and Peckett (1957) 9 recog- 
nized that selection of deeper ether anaesthesia for chddren undergoing t~ 
tomy had influenced the greater incidence selen m this group as compared with 
adults undergoing dental extractions 

Since both pooled operation data and Observations from groups recewmg 
r I particular anaesthetic agents for certa n operations form the basis of most 

reports in the hterature, it is not surprising that there is little agreement between 
investigators concerning all except the last of the following factors 

1 S2te of operatmn 
Dent et al (1955) 38 found slgngicant differences in incidence of postoperative 

vomiting m head and neck operations '(38~) compared with mtra4abdomlnal 
I I i I 

(30~) and extra-abdominal (21~) procedures A hlghlmcldence in |head  and 
I 
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neck operatmns was also found by Smessaert e al (19591) and m fenestratmn 
and eye operalaons by Burtles and Peckett (1957)9,, Neither these mvestlgatars, 
nor Knapp and Beecher (1956), n could confirm tl~r Ingher incidence fount in 
mtra-abdommal m comparison with the extra-abdormnall procedures, by E,ent 
et al (1955), 38 but the findmgs of tins latter grqup are supported by Bomca md 
Ins assocmtes (1959), ~~ and by Bellevllle, Bross, an d Howland (19611 la 

In the 1713 pataents of the present survey, the dl{tnbutaon of dafferent ar ms- 
thetms m each of the control and treated groups undergoing ten selected o t =:ra- 

t a o n s  was kept constant While attentmn is ~hrected to differences bet~ een 
J -  I 

each operatmn (Table VI), it can be seen that all the mtra-abdommal [)ro- 
cedures showed a higher mcldence of vomiting than the extra-abdominal pro- 
cedures, and that tins &fference holds true for those Ioperatmns confined al aost 
enttrely to one sex (e g vaginal and abdominal hysterectomms compared vlth 
D and C or breast operatmns) Further, this &fferqnce is maintained m .  om- 
paring operataons with a slmdm sex distribution bul~ &fferent duratmn e g,  the 
durataon of operatmn for appendectomy is shorter than fol varicose veins, but 
the incidence of vomiting Is Ingher These findings thereJore support the conten- 
tmn that mtra-abdommal procedures produce imore emetm symptoms m raore 
pataents than extra-abdominal procedures 

2 Pos~twn of the Patwnt 
The Inghest incidence of postoperatwe nauseh an,~l vomiting was observe~ by 

o l erse Burtles and Peckett (1957) to occur m patae~s o0erated upon m the re~ l 
Trendelenburg positron, whereas thetr lowest qbserved incidence was m o[era- 
tlons m the hthotomy positron It is ewdent that {he vm~dence of emetac symp! ores 
noted with any one operative positron will be the average of symptoms obse::ved 
m all the operatmns performed m tins positron Hence, these investigators n.gted 
a Ingher than average incidence m fenestrations, eyq operatmns, and thyrol&,~to - 
roles, customardy performed m the reverse Trendel~nburg positron, and a lr 
than average incidence m gemtourmary procedures, customardy performe,51 m 
the hthotomy posxtaon 

It would appear that the influences of positron anal operatmn on postoperative 
vomiting are mterdependent, and should not be i conIldered separately, excep} for 
an alternatwe pos~taon for the same operatmn 

3 Hypotenswn during the Operation 
An mcreased mmdence of postoperative v0mltll 

Bross, and Howland (1960) la following hypotel 
operating room and m the recovery room Althol 
(1962)12 noted a dtffenng mcldence of hypotensl( 
they found a lowered incidence of nausea and vom~l 
been hypotenslve 

ag was found by Belle, 
aswe episodes both in 
lgh Coppohno and Wa 
~n with various anaesth. 
'.ng m those patients whl 

1111e, 
the 

,Jace 
}tlCS, 
had 

Of the 1713 patmnts surveyed, data on hypote~slon was recorded m i1706 
patmnts m the operating room and 1672 patients ~n the recovery room (Table 
VII) 

In the operating room, the groups showmg marke d hypotension (a 30-40% fall, 
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TABLE VII 

OF HYPOTENSlON IN THE OPERATING ROOM IN 17~6 PATiENrS AND IN THE RECOVERY E~FECT 
ROOM IN 1672 PATIENTS ON THE 24-HOUR INCIDENCE AND SEVERITY OF POSTOPERATIVE NAUSEA 

AND VOMITING 
'1 

Operating room Recovery room 
! 

_ i 

Average Averagel 
07o fall m No of % with emem~ ~qo ctf o~ with emes,s l  

_systohc B P patmnts  , symptoms score l~atmn[ts symptom s ..... score 

None 1339 30 2 1 34 1185 / 29 7 1 21 
1-29 257 28 0 1 12 3141 27 4 1 12 
30-40 87 20 7* 0 40* 140 32 1 1 61 
41-1- 23 21 7* 0 65* 3~I 36 4 1 45 

' '  ' - l - -  

*Slgmficantly different from those with no fall m systol,c B P ' (p < 0 5) 

or a greater than 41% fall m systolic blood pressure) w~re found to have a sign)fi- 
eantly lower incidence of emetae symptoms (p < 005) and mgndicantly lo~'er 
average emesls scores (p < 0 05) when compared wl}h those showmg no hy[,o- 
tension Smce these dflterences show up m the untreated arid drug-treated groups 
wherever the sample raze is large enough, as well as in Ithe pooled data, and m the 
6-hour and 24-hour periods, it is felt unl,kely that these dlffeiences have arisen 
by chance It is concluded that hypotenslon m the operating room is associated 

dose of anaesthetic agent 
No such correlation can be found m the present survey m patients exmMt~ng 

hypotenmon m the recovery room Although the figures appear to show a reversal 
of the ~end seen m the operating room, the dlt~erences are not uniform m the 
t~eated and untreated groups, and never attain stai:lstleal mgnfllcance 

4 The Use of Gastrw Tubes 
All investigators who have examined the effect of gastrm suction on lhe 

mcldence of vomiting ~ agree that their use results m a marked deerease 'm 
vomiting 8 9 11 13 It remains to be proved whether a Similar reduction m nausea 
and retching Occurs 

FACTORS RELATED TO THE POSTOPERA rIVE PERIOD 

1 Handhng, Pos~twn Changes, and Movement 
cases were reported by Wangeman and Hawk m 1194243 where, follov~mg Five 

morphine, patmnts showed emetm symptoms m the erect or s,ttmg posatmns, 
whach were reheved by recumbency Comroe and Dnpps (1948)44 compared the 
incidence of nausea and vomltang m ambulatory and bed patmnts following 
narcotm m]ectmns, and found it more than doubled m patients that were up :rod 
about Depresmon of postural reflexes as shown by response to passwe taltlng~ can 

-be demonstrated with morphine, 45 other narcotms!, 46 and wath some pheno- 
thlazmes 47 Morphine has also been shown to increase the emetm response, to 
vestibular shmulatlon as 
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Increased nausea and vomiting can thl ls be expected to occur in response to 
movement or changes of positron m patllents premedmated wi th  Inarcottcs II~ is 
a chmcal impression, which remamsl to be proved, that most anaesthetacs and 
depressant drugs produce an increased ~,msceptlblhty to emesls in response to 
movement or tilting 

2 Duration of Postoperative Sleep 
After mtrous oxide-ether anaesthes!a, Klrmpp and Beecher (195~)11 found t~at 

the longer their patients slept, the f~wer the patmnts who expelxenced emetm 
i 18 svmotoms Bellewlle Bross, and Howlandl ~ 1960 ~ renorted a shorter oostooera- 

] -[7 ~ < I ~ / JU I /  i .  ~. | 

twe sleep among those patients who Vomited, whether treated or;hntreated, also ' 
suggesting a lower incidence with slower lawakemng In the 1713~atmnts of the 
present survey it was not possible to show any dflferences apprc~achmg slgn~fi- 
cance in comparing either the incidence Or the seventy of postoperahve emetl" c 
symptoms wath the duratmn of postoperatrtce sleep (see Table VIII )t 

T A B L E  IVIII  

T r m  EFFECT OF THE DURATION OF POSTOPERATIVE SLi, EP ON THE INCIDENCE 4kND SEVERITY I OF 
POSTOPERATIVE NAUSEA AND VOMITING IN 1712 PATIENTS 

15!ran  4-6hr  
'1 

Awakemng Number  % patmnts  Average % pa tmnts  
rime m of with emesm with 
minutes  patmnts  symptoms s( ore symptoms  

15 I n i i t  - 2 4  hr 

Average 
emesm 
score 

0-15 682 21 1 0 79 27 0 1 17 
16-30 512 22 9 0 86 29 9 1 34 
31-60 370 23 5 0 83 32 4 1 27 
6 0 +  149 26 2 1 04 30 2 I 1 52 

3 Early Fluid and Food Intake 
It was observed by Burtles and Peckett, t and accepted by many 

gatorsX0 49 that vommng may follow closely after the first posto F 
of drinks or food 

other mvesta- 
erahve intake 

I 

4 Drug Therapy 
The extent to whmh drugs reduce the ~ncidence of postoperatlx],e nausea a1 

vomiting is considered m many of the references given m this r enew There 
evxdence 7 that drugs given prophylactically,, before the onset of em]esls, are m( 
effective m reducing symptoms than dru I 
However, this aspect of the control of p( 
tmuous reappraisal with estabhshed and r 
of thls revmw 

CONCLUSIONS 

It is possible to pick out certain operaho~s with a higher than average mcldenCe 
of postopelahve nausea and vomiting Fen~ales, obese patients, an~those  wlthia 
history of motion ackness or severe vomltm] ~r after previous anaesthesia, are 
espeemlly hable to emetic symptoms whe~ I undelgomg these operations Careful 
seleetmn of pre-anaesthetm mechcatlon and anaesthetm agents, wltt maintenance 

~d 
lS 

re 

~s given after vomiting ,has occurr~ d 
stoperatwe emesls is undergoing con- 
~ew agents, and hes out~lde the seol~e 
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e of hght levels of anaesthesm, and avo, dance of m~ven~e~at ,and posture chang 
m the mamedxate postoperatwe period will reduce~he)tr~c~dence and severity o~ 
these emehc symptoms Cons~derataon should be gwen t!~the use of a nasogastnF 
tube to reduce symptoms 

Where severe postoperative pam ~s hkely to require t~e use of narcotics, or m 
other crrcumstances where a particular anaesthet~F teqtm~que or agent may b e 
re&cared, any increased habfl~ty to postoperatwe ~oml~mg may be mmgated by 
the prophylactic use of an anti-emetic drug 

In any individual circumstance, the dlsadvantag~,,s pc 
the antl-emehc agent chosen must be weighed again; 
patient of a reduchon m the habfilty to postoperatw, em 

The use of anti-emetic drugs to control sympt~ ms 
hkely to be less effective than gwmg the drug befo e tt, 
avoids the possibility of gwmg medication unneces; anb 

s4d by the s,de-effects 6~ 
,t the advantages to th~ 
ehc symptoms 
once they are present ~s 
~ end of anaesthesm, bt~t 

to many patients 

SUMI~IARY 

The factors reported m the hterature to influence] the mcldenee of postoperative 
J J nausea and vomiting have been rewewed m relation ~o the patient, the anae~- 

thehc, the operahon, and the postoperative period I Where apphcable, the~e 
reported factors have been compared with the author's observations made dunr~g 
the course of a comparative trml of anti-emetic ager~ts 

R~svM~ 

, )1 arrive que l'un VOl~lt 
see Dins ce travail, nous 
a fr6quence et la gravlt6 
us pr6senterons les obsey- 
nparde de quatre me&c~- 
~HYS 

vomlssements postop6r~- 

anesth6sae profonde ~t l'6ther, eependant, la majont4 
au tours de notre 6tude out regu une anesth6sle 16g61 
qm a donn6 un fmble taux de vomlssements chez lqs pe~ 

Chez les adultes, les femmes vomlssent plu's qt 

des adolescents observ6s 
�9 e ~t l'halothane, technlqlae 
'sonnes plus ag6es 
:e les hommes Attnbu6e 

Lorsque deux malades subissent la m4me op6r~tlor 
abondamment alors que l'autre n'a pas la momdrq hal 
allons volr les facteurs qm peuvent mtervemr dans 

t r ? I des nausees et vomlssements postoperatolres, pul~, no 
rations aue nous avons faltes au cours d'une dtude co~ 
ments antl6m6tlques en regard de l'mfluence de ces! fact, 

Ces facteurs qm sont suscephbles d'lnfluencer les 
tortes out 6t6 6tudl6s sous les aspects smvants 

1 ) ceux qul vanent selon le malade, 
2) ceux qm out rapport ~t l'anesth6sle, 
3) ceux qm concernent l'op6ratlon, 
4) ceux qm out trait ~ la p6node postopdratolre 

I ~ i Pour ce qul est des facteurs qm vanent selon le r~alade, fl est a noter que 
les vomlssements 6talent ~~ ff6ouentsl chez les enfan~s~ ~ et ~~ ~ mesure l~ les 
malades avan~alent en age, les vomlssements 6tmel~t phis raies 

On a att~lbu6 la tendance ~ vomn chez les enfants au f,alt que l'amygdalect~o- 
role est l'op6rahon la plus fr6quente et que, le plus souvent, on admmlstre ulae 
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d'abord ~ des facteurs psycholog~que 
due ~t des varmtmns d'aet~v~t6 gk 
tableau II montrent que, chez ces m; 
ments &amnt enwron deux fo~s plus 

C A N ' / k D I A N  A N t l d I ~ S ' I l t E T I S ~ $ '  $ O C m T Y  J O U R N A L  

~, cette susceotabflite nlus r neut etre 
ndu!~re'  iLes donn~es r~st~es~:]dans le 

[ I �9 I ~ I ladesl les nausees, les effortslet les vom~sse- 
frSq~u~ents chez les femmi~s ~t envtron d~ux 

fo~s plus graves 
Les sulets gros et courts ont pr6~ent~ filus de vom:ssements Ihue les grafids 

et mmces On a~not~ des dtfffirences-I~mp~r~antes entre les ob~ses let 1-es mangles 
Dans cette &ude, Ies malades prdsent,~t une hlsto~re ant~rmt~re de vom~se- 

ments postanesth~s~ques ont eu plus d~ naus~es et de vomxss~ments q u e  les 
autres 

Certmnes conchtlons, comme l'ur6mm, 
des 61ectrolytes, augmentent la pr~)bab 
Lorsqu'on veut ~valuer les effets de m 
vom~ssements postop6rato~res, on dev ra~t 

Les cas d'acc:dents et les cas d'ur:genc 
les cas de ch~rurgle 61ectwe, et la ~?r6r~ 
comme la morphine peut quelquefOls p 
d'atropme ou d'hyoscme A la pr6m6~H at 
merits caus6spar la morphine S~ l'qn re 
r:ques ou les derives de la ph~nothlt~:z: a~ 
vom~ssements ma~s l'ag~tatlon postopSr~ tc 
la fr6quence des vom~ssements se]o~ 
(tableau V) nous condmt a deux grlot p, 
frequents apr~s le cyclopropane et l'6t] e~ 
d'azote comme agent principal et lqaalo 
qu6es au cours des 24 premieres heUres 

llacldose, un d6s6qmh[ 
ht6 de vom~ssements 

~dmaments ou d'anesth 
I 

~clure cette cat~gorm de 
p,pr([sentent plus de vo: 
~dlcatlon ~t l'mde de o 
:ovoquer de~ vom~ssem, 

re de l'eau ou 
mstop~rato~:es 
islques sur les 
malades. 
a~ssements r u~_ 

' I rtams prod~ :ts 
nts L'adda~mn 

.on (hmmue les naus~es et les vomlsse- 
rlplace les narcotlques ,ar les barb~tu- 
pour la pr6m6dmat:on, on dlmmue les 

tre devmnt un probleme i $1 1 on observe 
, I , I es agents anestheslque~, notre, etude 

�9 li I s d agents Les vomlssements sont plus 
f I I~ I , et morns frequents apres le protoxyde 

hane Les dlff6rences sbnt morns mar- 
Quant ~ la grawt~ des I sympt6mes, ds 

sont s peu prSs les mSmes, quel que sOlt le groupe d'agents ut:hs~s : 
La fr~quence des naus~es et des vi)mls,,ements varle proporhonnellement 

�9 �9 �9 ~ I ~t la duroc de l'anesth~sm On a rapp,)rte, cependant, que s~[ l on utlhs~ la 
techmque de respiration contr61~e et lie m~lange anesth~slqUe thmpentOne- 
protoxyde-curare, la duroc de l'anes~h~sa~ a peu d'mauence $1 elle est de m?xns 
de tro:s heures Bellevllle a compar~ les Id:ff~rents r~sultats et 11 ~st ~t noter ~lue 

�9 " �9 / la frequence des vomlssements a dlmmue 
a) lorsqu'on a lntub~ les malades, 
b) lorsque l'anesth~sle a ~t~ admmtstr~e par des anesth~slstes d'exp~rmnce, 
c) lorsqu'on a uhhs~ des myor~solUtlfS,' 
d) lorsque l'anesth~sm a ~t~ ]~g~re, 
e) lorsque les op6ratmns sont extr~-abdommales, et 
f) lorsque les malades sont malgres 
Tous ces facteurs ont pour effet de dlmmuer la close danestlmslqaes reqmse 
L'hvoertensmn prodmte par les ,vaso-pre,)seurs, y compns es ocytoclff 

peut etre smwe de vomlssements Les 9aedmaments antmhohne ,t~raslques 
dmsent souvent des naus~es, des efforts]et des vomlssements Les auteUrs 
lore d'Stre unammes quant ~t l'mfluence] du ,,lte de l'op~rahon s:ar la fr6qu, 
des vomlssements postop~ratolres D'apr~s ce travad, les operatmns abdomm 
sont plus souvent smvles de vomlssements que les op~rataons extra-abdomm 

l e s ,  

) t o . .  

:ont 
ace 
ales 
]es, 
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cette difference reste vrale pour des op~ratlons p~ataqgees sur des malades dr! 
mdme sexe' Cette mdme drff~rence perslste sl l'or~ obslerve chez le m~me sex e 
des op~ratxons de dur~e dlff~rente, exemple l'ap~end'l!c~ectomle est plus court~ 
que la cure de var:ces, reals elle est souvent smvae cl" e VOmllssements 

II semble que l'mfluence de la position et celle (~e l'~pl~ratlon sur les vomlsse~ 
ments postop~rato:res sont sohdalres et qu'on ne dol~ pa~ les dxssocler saul dans le 
eas de pos:t:ons dlff~rentes pour Ia m~me op~ralaon 

De notre &ude, 11 d~coule que l'hypotens:onl per0p~ratotre coincide plu: 
souvent avec une falble incidence de vomlssements p~)~top~rato~res A la sall, 
de r~ve:l, on n'observe pas cette corr~lat:on, ce seralt ~lut,6t le contrmre qm s. 
prodmra:t On peut donner une explication plausible lie 1 observation cl-dessus 
au sulet des malades pr~sentant de rhy-potensxon Ipercp~ratotre, on tra:te ordl- 
na:rement ces malades par une anesth~sle plus !~g~re et, amsl, ds reqowevt 
une plus fa:ble dose d'anesth~sl(lue Bou~er les malade~,, les chan~er de Ooslta61: 
semble augmenter le taux de naus~es et" de vomlssem,~nts, lorsque ces malades 

I ! ) '  ~ I ava ent re~u des narcotlques en premedlcatlon Nqus a~cons l lmpresslon clmlque 
f t p que l a p  upart des anestheslques et des medlcame~ts d~pnmants augmentent le 

dange~ des vom~ssements a la su:te de ces changem~'nts de posi t ion que  l'o::l 
fa:t sub~r aux malades 

Nous n'avons pas r~uss: h &abhr de relat:on entre l~ fr~quence ou la grawt~ 
des vom:ssements postop~rato~res et la dur~e du somme1 ~ apr~s l'op~ratlon 
Conclusions 

tl est possible de designer certames operat~on~ qua, plus que d autres, so:~t 
sulvles de naus6es et de vomxssements L~q?emmes, l~s ob6ses et ceux qul pr ;- 

sentent une h~sto~re de real des transports, :ou des vom~s,,ements graves apr ,'s 
une anesth6sle ant3rleure, sont plus expos3s b, ~omtr lorsqu'lls sub:ssent c(;s 
op~rat:ons Un cho~x lud~c~eux de m6d:caments =pr6 et peranesth6slques, ur..e 
anesth~sse peu prot?onde et l'absence de mampt~latlon et de changements (~.e 

contnbuent ~t d~mmuer a posxt:on du malade lmm~dmtement apr~s l'op6rat~on ' 
fr6quence et la grawt6 de ces symptSmes Dans le m~me but, d faut penser ~t 
l'usage du tube naso-gastnque I 

Lorsqu'on pr6volt que les douleurs postop6rat0~res/devront 3tre calm~es par 
des narcot:ques, ou lorsque les clrconstances exigent l'u,,age d'une technique 
anesthes~que en part:culler, toute probab:llte de I von)lssements postoperato~r~s 
peut ~tre dlmmu6e par les m~d~caments anta6m6tlques 

Dans tous les cas, on do:t temr compte des effets s(~condaires de ragent anla- 
~mSt:que en regard des avantages esperes quanti' ~t l~I dmamutlon des vom~sse- 
ments postop~ratotres ! 

Lorsque le sympt6mes sont d~]~ mstall~s, on pr6sullme que les anta~m6t~qugs 
sont morns eKicaces que s ds sont admm~st~es avant lalfin de 1 anesthesle, d aut~e 
part, on peut ares1 ~wter de donner des m6d~caments Isans n~cess~t~ ~ beaucot~p 
de malades 
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