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ABSTRACT 
 

Objective: To evaluate effect of different intervals of fasting on gastric pH and volume before surgery. 
Methods:-In this observational study 65 patients of ASA  P1 >11 status and age 15 to 50 years of both 
sex undergoing general anesthesia for elective surgery were studied and time of last fluid/solid intake 
was noted. After induction of GA a multiorifice orogastric tube (18F) was passed in the stomach and 
after confirmation gastric fluid was aspirated by 50CC syringe, volume and pH was measured. 
Results: Patients who had fasted upto 8 hours had gastric fluid volume of 27.857±3.058CC and pH 
3.929±0.997 and patients who had fasted from 8 to 12 hours had gastric fluid volume of 
27.400±2.980CC and gastric pH 2.914±0.355. Patients who had fasted from 12 hours and above had 
gastric fluid volume 27.470±15.550CC and pH 2.848±0.284. 
Conclusion: Fasting interval more than 8 hours neither reduce gastric fluid volume nor increase its pH 
more than 2.5 and prolong fasting interval doesn’t guarantee empty stomach and there is no 
relationship between a prolonged fast and safe gastric environment. 
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INTRODUCTION 
 

The purpose of preoperative fasting is to reduce the 
risk of regurgitation and aspiration of gastric contents 
during surgery

1
. To achieve this goal, the 

recommendation on preoperative fasting have varied 
with time. For  elective surgery the order for nil by 
mouth after midnight or six hours of ingestion of food, 
although clear fluids may be taken up to two hours 
before surgery

2
. Therefore, rapid sequence induction 

with an ETT should be utilized for the anesthetic 
management in every high risk patients

3
. There are 

many test and procedures in medicine and 
specifically in cardiology that require patients to take 
nothing by mouth for several hours before the 
procedure

4
. It has been reported that traditional 

preoperative fast doesn’t ensure an empty stomach 
because of gastric fluid volume and a longer fluid fast 
doesn’t improve the gastric environment

5
 but gastric 

emptying of clear fluids occur within two hours in 
most patients

6
. Gastric emptying is effected by 

different factors like obesity
7
, pain

8
, trauma

9
, 

exercise
10

 and systemic diseases. For assessment of 
gastric volume different rodent models

11
 has been 

used. Similarly in human gastric pH and volume can 
be assessed with the help of pH paper, Ryles tube 
and single photon emission computed tomography

12
. 

Different drugs and remedies are use for fast gastric 
emptying like metoclopramide

13
, erythromycin

14
 and 

azithromycin
15

. This prospective study attempts to 
review the effect of different fasting intervals on 
gastric volume and its pH in our population. 
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METHODS 
 

After the approval of study from the hospital ethics 
committee, 65 patients of ASA I & II status age 10 to 
50 years of both sex undergoing general anesthesia 
for elective surgery were included in the study. 
Informed consent was taken from all patients. All 
patients fasted over night for both solids and fluids till 
the time of surgery. Time of last oral intake was 
recorded. After induction and intubation a multiorifice 
orogastric tube (18F) was passed in the stomach and 
confirmed by injecting few CC of air and listening 
over the epigastric with stethoscope. Gastric fluid 
was aspirated gently by 50CC syringe attach to 
orogastric tube. The suction was facilitated by 
pressing at three different points at epigastric and 
also by putting the patients in head up, head down, 
right lateral and left lateral position. The aspiration 
was collected in a sterile bowl, volume recorded and 
pH measured with pH paper. All finding were 
recorded. Pregnant patients and patients suffering 
from upper gastrointestinal disease e.g. reflux hiatus 
or acid peptic disease were excluded. Patients who 
were administered opoids anticholinergics, H

2 

blockers and metoclopramide were also excluded. 
One way Anova was applied to analyze the data and 
to test the difference. The p value < 0.05 was 
considered significant. For sampling of patients 
proposive non probability technique was used and 
this was prospective analytical study. 
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RESULTS 
 

In our study mean age was 28.1771±1.213 and in our 
study it was found that patients who had fasted up to 
8 hours had gastric fluid volume of 27.857±3.058 and 
pH 3.929±0.997. Patients who had fasted from 8 to 
12 hours had gastric fluid volume of 27.400±2.980CC 
and gastric pH 2.914±0.355. Patients who had fasted 
from 12 hours and above had gastric fluid volume 
27.470±15.550CC and pH 2.848±0.284. After 
analysis none of p values was <0.05 which should 
that the difference among the group was statistically 
insignificant. Similarly no significant correlation was 
found among fasting duration, gastric volume and pH 
value. 
 
Graph: Distribution of patients 

28

29

30

31

32

33

34

Female Male

 
 
Table 2: Measurements of fasting duration, gastric and pH 

Fasting Duration (hr)  

Mean±SEM 11.015 ±  0.335 

Median 11 

(Min - Max) ( 4 - 17.5 ) 

Gastric Volume (ml)  

Mean±SEM 27.477 ±  1.980 

Median 25 

(Min - Max) ( 2 - 70 ) 

Gastric Ph  

Mean±SEM 3.00 ±  0.240 

Median 2 

(Min - Max) ( 1 - 8 ) 

 
Table 1: Patients characteristics 
Mean±SEM (age in yrs) 28.177 ±  1.213 

Median 26 

(Min - Max) ( 15 - 50 ) 

Mean±SEM (Weight kgs) 66.646±1.272 

Median 68 

(Min - Max) (40-85 ) 

 
Table 3:  

Fasting duration 
(hrs) 

Gastric volume 
(MLS) pH  ( unit ) 

Up to   8  27.857±3.058 3.929±0.997 

8.5  -   12.0 27.400±2.980 2.914±0.355 

12.5  -  above 27.470±15.550 2.848±0.284 

P value 0.998 0.408 

 
All values are in Mean  ±  SEM 
One-way ANOVA is used to test the difference. 
None of these values are < 0.05 hence difference is 
insignificant. 

 
Graph: Distribution of fasting intervals 
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Table 4: Correlation among fasting duration gastric volume 
and pH value 

 
FD (r(p-
value) 

GV  (r (p-
value) 

pH  (r (p-
value) 

Fasting 
duration 1.0  (1.0) --- --- 

(FD)       

Gastric       

(GV)Volume 
0.035 
(0.780) 1.0 --- 

pH  (pH) 
-0.149 
(0.235) 

-0.232 
(0.064) 1.0 

 

No significant correlation is found among fasting 
duration, gastric volume and pH value 
 
Table 5: Incidence of patients with high risk factors 

Volume > 25 ml pH < 2.5 
Volume > 25 ml & 

pH < 2.5 

11(17%) 17(27%) 21(33%) 

Residual gastric volume greater than 25 ml and pH less 
than 2.5 

 

DISSCUSSION 
 

Danger of pulmonary aspiration of gastric contents is 
always of concern to the anesthetist. Results from 
animal experiments suggest that in human a residual 
gastric volume of more than 25ml with pH less than 
2.5 is potentially lethal. We studied relationship of 
fasting interval and gastric volume and pH in our 
population. We found that a prolonged fasting period 
doesn’t guarantee an empty stomach. Our study also 
showed gastric volume more than 25ml and pH less 
than 2.5 with prolonged fasting period. Our technique 
of gastric aspiration is in accordance with the 
technique used in the study of Hardy et al

16
 and 

Manchikanti et al
17

. Blind gastric aspiration using 
multiorificed orogastric tube was the method of 
estimation of gastric fluid volume in our study. In the 
study of Soreide and colleagues they found that 
gastric fluid volumes aspirated blindly and that 
determined by fiber optic gastroscopy were not very 
different with mean difference of 6ml with blind 
aspiration. Hence blind gastric aspiration is a fairly 
reliable method of estimation of gastric fluid volume. 

Many studies have been done to compare the 
effect of prolonged fast and clear fluid 3 hours before 
induction of anesthesia on gastric volume and pH. 

In the study of Miller et al
19

 they found no 
difference in gastric volume and pH between two 
groups and similarly in the study of Splinter et al

20
 

they found that the large volume of clear apple juice 
2.5 hours before scheduled surgery doesn’t have a 
significant effect on the gastric fluid volume and pH 
and has additional benefits of improved patient 
comfort. 

Similarly the study of Andrew Hutchison
21

 also 
support our study and they found that there is no 
statistically significant difference in gastric volume 
and pH in patients who fasted for eight hours and 
then those who had clear orange juice and coffee 3 
hourly before surgery. 

In the stud of Kwailek MA et al
22

 they use MRI 
for assessment of gastric volume and there was no 
correlation between the volume of preoperative 
drinking with the volume and pH of gastric content

23
 

and in the study of Hong JY et al
24

 they found that 
pregnant women have more acidic and greater 
gastric volume than non pregnant women. Monitoring 
of residual gastric volume to prevent aspiration is 
standard practice

25
 and nursing care of patients with 

enteral feeding tubes is common n ICU
26

. 
In the study of Metherny NA et al they found that 

there is no consistent relationship between aspiration 
and gastric residual volume in critically ill patients

27
 

and gastric emptying is often delayed in major trauma 
patients

28
. 

So we concluded that fasting interval in elective 
cases more than 6 hours neither reduce gastric fluid 
volume nor increase its pH more than 2.5 and 
prolonged fasting intervals doesn’t guarantee empty 
stomach and there is no relationship between a 
prolonged fast and safe gastric environment, patients 
even with prolonged fast should be dealt in seriously 
to prevent aspiration pneumonitis. 
 

CONCLUSION 
 

Fasting interval more than 8 hours doesn’t reduce 
gastric volume and in increase in pH more than 2.5 
and there is no guarantee of empty stomach and 
there is no relationship between a prolonged fast and 
safe gastric environment. 
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