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Sugarless gum chewing 
before surgery does not 
increase gastric fluid 
volume or acidity 

Patients occasionally arrive in the operating suite chewing gum 

despite instructions to avoid oral intake for  a specific number 
o f  hours before surgery. Some anaesthetists are hesitant to pro- 
ceed with these patients fearing an increase in gastric volume 
and acidity. This study was undertaken to determine i f  gum 

chewing increased gastric volume and acidity. Seventy seven 
patients were recruited and informed consent obtained. Thirty- 
one patients who fasted overnight were randomly assigned either 

to serve as control (Group 1) or to chew sugarless gum prior 

to anaesthesia (Group 2). The remaining 46patients fasted over- 

night but were given sugarless gum and allowed to chew it 

until immediately before induction o f  anaesthesia i f  they desired 

(Group 3). Volume and p H  o f  gastric content were determined 
immediately aj~er induction o f  anaesthesia and tracheal intu- 
bation. Results revealed mean values (range) o f  gastric volume 
for  Group 1 - 26 ml  (9-60), Group 2 - 40 ml  (5-93), and 
Group 3 - 28 ml  (4-65). Mean values for  p H  (range) were 
Group l - 1.8 (1.0-4.6), Group 2 - L6 (1.3-1.9), Group 3 - 

L7 (1.0-4.4). There was no difference between groups in terms 
o f  gastric volume or pH.  In addition, there was no relationship 

between gastric content and the length o f  time from gum dis- 

card to induction or the length o f  time gum was chewed. In 
conclusion, the data suggest that induction o f  anaesthesia is 

safe and surgery does not need to be delayed i f  a patient arrives 
in the OR chewing sugarless gum. 

Occasionnellement des patients arrivent it la salle d'opdration 

en machant de la gomme contrairement it la consigne du je~ne 

Key words  

COMPLICATIONS: aspiration; 
GASTROINTESTINAL TRACT: gastric pH, gastric volume, 

preoperative fluids. 

From the Department of Anesthesiology, Medical College of 
Georgia, Department of Anaesthesia, Augusta GA 30912. 

Address correspondence to: Dr. Stevin A. Dubin, 
Department of Anesthesiology, Medical College of Georgia, 
Augusta GA 30912. Fax 706-721-7753. 

Presented in part at the Annual Meeting of the American 
Society of Anesthesiologists 1990. 

Accepted for  publication 24th March, 1994. 

absolu sp~cif~ pour un nombre d~eures avant la chirurgie. 
Certains anesth3sistes h~sitent ,~ anesth~sier ces patients parce 
qu'ils redoutent l'augmentation du volume et de l'acidit$ gas- 
triques. Cette $tude vise it ddterminer si la gomme ,~ m~cher 
augmente le volume et l'acidit~ gastriques. Soixante-dix patients 
consentants sont inclus dans l'~tude. Trente-et-un patients sont 
gard~s h jeun pour la nuit et r~partis au hasard soit pour servir 
de contr6le (groupe 1) ou pour macher de la gomme sans sucre 

avant l'anesth~sie (groupe 2). Les quarante-six autres restent 

it jeun pendant toue le nuit mais ont la permission de m~cher 

de la gomme sans sucre jusqu'~ l~'nduction de l'anesth~sie s'ils 

le d~sirent (groupe 3). Le volume et le p H  gastriques sont me- 

sur~s imm~diatement apr~s l'induction de l'anesth~sie et l'in- 
tubation de la trach~e. Les r~sultats r~vblent les valeurs 
moyennes de volume gastrique (~tendue des valeurs) suivantes: 

groupe 1 - 26 (9-60); groupe 2 - 40 (5-93), et groupe 3 - 
28 (4-65). Les valeurs moyennes de p H  (~tendue des valeurs) 

sont pour le groupe 1 - 1,8 (1,0-4,6), groupe 2 - 1,6 (1,3-l,9), 

groupe 3 - 1,7 (1,0-4,4). On ne trouve pas de difference entre 
les groupes au regard du volume gastrique ou du pH. De plus, 
il n~ a pas de relation entre le contenu gastrique et l~ntervalle 

compris entre l'abandon de la gomme it mdcher et l'induction 
ou le dur~e du mdchement. En conclusion, ces donn~es sug- 

gkrent que l'induction de i'anesth~sie n'est pas plus dangereuse 
et qu'on n'a pas it retarder la chirurgie si un patient arrive 

en salle d'op$ration en m~chant de la gomme sans sucre. 

Occasionally a patient presents in the operating room 
chewing gum. This sets up a dilemma for the anaesthetist 
as to whether to ignore the gum and proceed as usual 
or to consider the act of chewing gum similar to oral 
intake and to delay surgery. The assumption of anaes- 
thetists who cancel or delay the case is that gum chewing 
will increase gastric contents by increasing gastric acid 
production via the cephalic phase of gastric secretions l 
and/or by increasing salivary flow 2 and thus increase the 
amount of saliva swallowed. This study was undertaken 
to determine whether this assumption was valid and, if 
so to determine whether the volume and pH of gastric 
contents were related to the time interval from gum dis- 
card to induction of anaesthesia. 
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Methods 
Approval was obtained from the Institutional Review 
Board for Human Research. Patients having gastrointes- 
final disorders, or taking medications known to affect gas- 
tric fluid composition or gastric emptying were excluded 
from the study. Seventy seven ASA physical status I or 
II patients scheduled for elective outpatient surgery or 
day of surgery admission were recruited and a written 
informed consent was obtained. All patients fasted. The 
fast 31 patients were studied to determine the effects of 
gum chewing on gastric volume and pH when compared 
with control. They were divided randomly into two 
groups. Group 1 - control, group 2 - patients were given 
sugarless gum to chew upon arrival to the ambulatory 
surgery unit and were instructed to discard the gum upon 
call to the operating room, allowing a minimum time 
of 20 rain between discard and anaesthesia induction. 

Once the safety of gum chewing was established, group 
3 patients were studied to determine if gastric volume 
and pH were related to the time interval between the 
time the gum was discarded to anaesthesia induction. 
These patients were given sugarless gum to chew upon 
arrival to the ambulatory surgery unit. This group of 
patients was allowed to chew the gum as long as they 
desired, even until immediately prior to anaesthetic in- 
duction. 

Anaesthesia induction and maintenance was carried 
out according to the practice of the anesthesiologist per- 
forming the case. After tracheal intubation and muscle 
relaxation but before skin incision, a #16 or 18 Salem 
sump tube was passed into the stomach and the gastric 
contents were aspirated manually with a 60 ml catheter 
tip syringe. The patients were tilted side to side and placed 
in 45 ~ head down position to facilitate gastric emptying. 
The pH of the gastric fluid was immediately determined 
using a pH monitor (Cole Palmer Model 5985-75 or 
5938-00) calibrated before each use. The person aspi- 
rating and measuring gastric content was blinded in re- 
lation to groups one and two (received gum or did not 
receive gum) but was not blinded to the patients in group 
three. 

Demographic data, time of induction, time of gum dis- 
card, total time gum chewed, gastric aspirate volume, and 
gastric aspirate pH were recorded for each patient. 

Statistical analysis included Students t test for com- 
parison between groups, analysis of variance with linear 
regression for time analysis when groups 2 and 3 were 
combined. Results were considered significant if P was 
<0.05. All data are reported as mean 4- SD. 

TABLE I Demographic data (mean -t- standard deviation) 

Groups 2 
Group I Group 2 Group 3 and 3 

Gender(M/F) 5/13 4/11 13/33 17144 
Age(y r) 2 7 + 6  32+10" 33-1-10" 33-t-10' 
Height(cm) 169-1-10  169+6 167-t-12 168+11 
Weight(kg) 735=11 67-1-16 72-1-16 715=16 

*P < 0.05 compared to group 1. 

TABLE II Gastric volume and gastric pH results 

Groups 2 
Group l Group2 Group3 and3 

Gastric volume (too 
N 16 15 46 61 
Mean 26 40 28 31 
Standard deviation 14 30 19 22 
Range 9-60 5-93 4-65 4-93 

Gastric p H 
N 16 15 35* 50* 
Mean 1.8 i.6 1.7 1.7 
Standard deviation 0.9 0.2 0.6 0.5 
Range 1.0-4.6 1.3-1.9 1.0-4.4 1.0-4.4 

*Data from 11 patients diseased due to malfunctioning equipment. 

2 (gum discarded 20 min before induction) and 46 in 
group 3 (gum allowed until induction). One patient swal- 
lowed the gum but was still included. The pH recordings 
of 11 patients were discarded due to malfunctioning of 
the pH probe. All the patients fasted for at least eight 
hours before surgery. Groups 2 and 3 (n = 61 pts.) were 
combined for time analysis calculations. 

There were no differences between the three groups 
in relation to sex, height, or weight. There was a dif- 
ference in age between group 1 (27 + 6 yr) and groups 
2 and 3 (32 + 10 yr, 33 + I0 yr) (P < 0.05) but this 
was considered to be of no clinical importance (Table I). 

The mean gastric volumes for group 1, 2 and 3 re- 
spectively were 26 4- 14 ml, 40 5= 30 ml, 28 4- 19 ml. 
The mean gastric pHs for group 1, 2 and 3 respectively 
were 1.8 4- 0.9, 1.6 + 0.2. 1.7 + 0.6. There were no 
differences between gastric volumes or gastric pH among 
groups. Analysis of variance and regression analysis 
showed no correlation between gastric volume or gastric 
pH with interval of time from gum discard to induction. 
Furthermore, there was no relationship between gastric 
volume or pH at anaesthetic induction with the length 
of time the gum was chewed (Table II). 

Results 
A total of 77 patients participated in the study. Sixteen 
patients were in group 1 - (NPO), 15 patients in group 

Discussion 
Fasting for at least eight hours before anaesthetic induc- 
tion remains the standard care in many imtitutions. It 
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is believed that this will decrease gastric volume and acid- 
ity. The duration of this fast has been evaluated recently 
and many reports now indicate that a period of only 
two to four hours is adequate for gastric emptying of 
clear liquids. 3-8 Commonly patients chew gum despite 
preoperative teaching to avoid all oral intake. Some 
anaesthestists have been hesitant to proceed with these 
patients fearing that the gum will increase gastric content 
by the cephalic phase of gastric acid production I and/ 
or by increasing salivary flow. ~ 

We found no correlation between gum chewing and 
gastric volume or acidity. Furthermore there was no re- 
lationship with the length of time the gum was chewed 
nor the time period between gum discard and anaesthetic 
induction. 

Our findings that gum chewing does not affect gastric 
volume and acidity to any clinically appreciable extent 
is not unexpected. The digestive period of gastric acid 
secretion is classically divided into three phases, namely 
the cephalic, gastric and intestinal phases. The cephalic 
phase is initiated by sham feedings where food is chewed 
but is not allowed to enter the stomach, being either spat 
out or diverted via an oesophageal ftstula. The magnitude 
of this response increases as the duration of the sham 
feeding increases. The cephalic phase can also be initiated 
by hypoglycaemia in the brain. The response is mediated 
via the vagus. Both the gastric and intestinal phases are 
initiated by distension and by certain compounds entering 
the respective digestive tract segments.9 

As early as 1910, Pavlov claimed that a sham feeding 
of "saline, bitters, pepper (strong local excitation), mus- 
tard and so on" did not initiate the cephalic phase of 
gastric secretion, t0 Actual food must be used to initiate 
this response. It is even questionable whether either fat 
or carbohydrates alone are effective in initiating the ce- 
phalic phase of gastric secretion or whether protein is 
required. 9 Gum chewing does not fall into any of the 
above categories. 

Saliva production from mastication has been reported 
to be as high as 5 to 8 ml. min -t for a sour taste" 
which, if swallowed, would increase gastric volume. On 
the other hand, with a pH of 6.0 - 7.4 H increasing the 
amount of saliva swallowed would neutralize gastric acid 
which should be beneficial. Our results showed that the 
possible increase in swallowed saliva is not clinically im- 
portant. 

A limitation of the protocol was the use of sugarless 
instead of sugar-containing gum. One can claim that the 
sugar (sucrose) in regular gum will be more of a salivary 
and gastric stimulant. Stanley et al. 12 studied the effects 
of oral transmucosai fentanyl citrate in a candy matrix 
(fentanyl lollipop) vs placebo lollipop on gastric content. 
Their results showed an increase in gastric volume but 

no effect on pH, however the gastric volumes and pHs 
were still within range of those found after no premed- 
ication or premeditation with a variety of sedative hy- 
ponotics, n The lollipops, given within 30 min of anaes- 
thesia induction, are effectively comparable with gum 
chewed prior to induction. Both agents increase salivation 
and stimulate sensory taste receptors and both agents, 
one sugarless and one sugar-containing, failed to increase 
gastric volume and acidity in a clinically significant fash- 
ion. Similarly, Dawes and Macpherson 13 showed that 
sugar-containing gum, sugarless gum and lozenges all 
have similar effects on salivary flow rates. The results 
of Stanley et al. 12 and Dawes and Macpherson suggest 
our results probably are applicable to sugar-containing 
gum also. 

Bonner 2 mentions increased salivation from gum may 
increase the risk of laryngospasm, describing a case where 
he recovered 500 ml of saliva from a patient who chewed 
gum. Dawes and Macpherson 13 reported maximum gum 
stimulated rates of 6.6 ml. min -I for the ftrst minute 
of chewing, but decreasing to 1.5 ml. rain -t within 15 
min. The patient described by Bonner, therefore, would 
have to have not swallowed for almost eight hours in 
order to accumulate 500 ml saliva. A more likely ex- 
planation is that the tactile stimulation from the laryngeal 
mask airway itself caused increased salivation throughout 
the length of the case. This has been described with other 
smooth objects being placed in the mouth, such as a 
pebble, t0,tt Our experience during this study was that nei- 
ther salivation nor incidence of laryngospasm was notably 
increased. 

The last remaining argument for avoidance of gum 
chewing is the fear of aspirating the gum itself. 14,15 This 
can be problematic when the gum is In'st discovered upon 
intubation. We have encountered this situation ourselves. 
However, it was always when we gave standard preop- 
erative orders of nothing by mouth after midnight. In 
the study population the OR nurses were cognizant that 
the patient may have chewed gum and always inquired 
of the patient, if indeed the gum had been discarded. 
Perhaps, if we routinely allow gum before bringing the 
patient to the OR, the nurses will not only question the 
patient about their NPO status but would specifically 
inquire if they chewed gum and when it was discarded. 

A common problem of this protocol and other studies 
is the method of gastric volume determination. This can 
be accomplished either by blind aspiration or by dye di- 
lution. Both methods may underestimate the true gastric 
volume when compared to aspiration via gastroscope, 
however, both can be used to obtain a fair estimate of 
gastric volume. 16:7 We elected to use a large bore multi- 
orificed orogastric tube aspirating into a large syringe. 
The patients were placed in a head down position and 
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rotated right to left in order to minimize the problems 
of underestimation. 

In summary,  sugarless gum chewing before anaesthetic 
induction does not increase the volume or acidity of  gas- 
tric content and therefore if a patient arrives to the am- 
bulatory surgery unit chewing gum, there is no reason 
to delay surgery. Perhaps, for patients who chew gum 
regularly, it may be advisable for them to chew gum to 
relieve anxiety preoperatively. 

16 Taylor WJ, Champion MC, Barry AVg, Hurtig JB. 
Measuring gastric contents during anaesthesia: evaluation 
of blind gastric aspiration. Can J Anaesth 1989; 36: 51-4. 

17 Hardy JF, Plourde G, Leburn M, Ctt~ C, Dub~ S, Le- 
page Y. Determining gastric contents during general anaes- 
thesia: evaluation of two methods. Can J Anaesth 1987; 34: 
474-7. 
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