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ABSTRACT: Introduction: Postoperative ileus is commonly seen following ileostomy reversal and can often be a cause of prolonged
hospital stay. ‘Gum chewing’ has been proposed to reduce postoperative ileus by stimulating intestinal motility through a variety of
possible mechanisms. This randomized control trail was conducted to compare the mean duration of postoperative ileus following
ileostomy reversal with gum chewing versus without gum chewing. Materials & Methods: A total of 100 patients who previously
had ileostomy made for typhoid perforation, now undergoing ileostomy reversal, 14 to 70 years of age and of both genders were
included. The selected patients were then placed randomly into two groups i.e., Group A (Gum chewing) & Group B (Non-Gum
chewing). Duration of postoperative ileus was defined as time interval between operation and passage of first flatus measured in
hours. Results: The mean age of patients in group A was 36.44 ± 15.41 years and in group B was 39.08 ± 16.67 years. Majority of the
patients 41 (41.0%) were between 14 to 30 years of age. Out of 100 patients, 68 (68.0%) were males and 32 (32.0%) were females with
male to female ratio of 2.1:1. Mean duration of post-operative ileus in Group A (gum chewing) was 60.62 ± 7.37 hours while in Group B
(non-gum chewing) was 74.22 ± 6.01 hours (p-value = 0.000). Conclusion: This study concluded that mean duration of postoperative
ileus following ileostomy reversal is shorter in patients with gum chewing added to their postoperative care as compared to those
without gum chewing.

KEYWORDS Postoperative ileus, ileostomy reversal, gum chewing

Introduction

Postoperative ileus is the transient inhibition of normal gastroin-
testinal motility after abdominal surgery which may last for 3 to
5 days.[1] It is an inevitable response to surgical trauma leading
to uncomplicated ileus where the areas of gastrointestinal tract
resume function at different times; small intestine usually within
the first 24 hours, stomach about 12-24 hours later and large in-
testine between 48 to 72 hours.[2] If postoperative ileus lasts
longer than 3 days, it is thought to be complicated and termed as
postoperative paralytic ileus. Delayed return in bowel function
lengthens hospital stay and may result in increased hospital-
acquired infections or complications.[3] Postoperative ileus may
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cause symptoms of pain, distention, and vomiting. This results
into increased length of hospital stay leading to increased cost.
This cost has been estimated around $750,000000 per year in the
United States.[4] Postoperative ileus is a common occurrence
after abdominal operations and prevents early discharge from
the hospital.[2] The exacerbating factors include type of anes-
thetic drugs, use of opioid analgesics, intraperitoneal surgery,
degree of bowel manipulation, open vs laparoscopic surgery
and postoperative hypokalemia.[1] Conventional methods for
treating postoperative ileus include gastric decompression by
Ryle’s tube, keeping the patient nil by mouth, and adminis-
tering intravenous fluids.[2] ‘Gum chewing’ has emerged as a
simple modality for decreasing postoperative ileus. The pro-
posed mechanism of action is that it stimulates bowel motility
through cephalic-vagal reflex and also by increasing the produc-
tion of gastrointestinal hormones and neural factors associated
with bowel motility.[5-9] It has also been hypothesized that hex-
itols found in the sugarless chewing gums might contribute
to the amelioration of postoperative ileus as they are believed
to produce abdominal symptoms such as gas, bloating, and
cramps in a dose-dependent manner.[10] Early feeding after
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the operation may stimulate bowel motility[11], however many
patients fail to tolerate this approach especially after abdomi-
nal operations. In a study where patients were given water 4
hours after their operation, 20% of these patients did not tol-
erate this.[12] Gum chewing may activate the cephalic-vagal
mechanism and increase the levels of promotility factors with-
out the consequences of early feeding, which may not be well
tolerated.[3] An ileostomy is a segment of distal ileum brought
out through a defect in the abdominal wall onto its surface.[13]
It could be a loop or end, temporary or permanent. Common
indications of temporary ileostomy include de-functioning loop
ileostomy to protect distal anastomosis, loop or end ileostomies
formed as a result of typhoid or tuberculous perforation caus-
ing peritonitis, and trauma. All temporarily formed ileostomies
would need subsequent closure or reversal. This is achieved
by creating an anastomosis and returning the bowel to the ab-
dominal cavity. This anastomosis, between two segments of
bowel, can be end-to-end, end-to-side, side-to-end or side-to-
side.[13] The two segments of the bowel anastomosed together
can be ileum to ileum or ileum to colon, giving a configuration
of ileo-ileal or ileo-colic anastomosis respectively. Review of
the published literature shows that gum chewing after elective
colonic anastomosis is a safe and effective method to stimulate
bowel motility and reduces postoperative ileus.[14-16] Gum
chewing is also part of the ERAS (Enhanced Recovery After
Surgery) Guidelines for perioperative care in elective colonic
surgery with moderate level of evidence.[17] However, trials
studying the effects of gum chewing on postoperative ileus after
small intestinal anastomosis are very few in number.[18] A study
from India has reported gum chewing to significantly reduce the
duration of postoperative ileus after relaparotomy for ileostomy
closure which essentially involves small bowel anastomosis.[19]
Some other studies have also reported the role of gum chew-
ing in reducing POI following caesarian section [20,21], radical
cystectomy with ileal conduit [22], open cholecystectomy [23],
open appendectomy [24], and laparoscopic surgery for benign
gynaecological conditions [25]. From the published literature, it
can be inferred that gum chewing promotes early recovery from
postoperative ileus and can be considered as an inexpensive and
physiologic modality for stimulating bowel function. Ileostomy
is a routine surgical procedure and so is its reversal. Postopera-
tive ileus is a common occurrence after ileostomy reversal and
often a cause of prolonged hospital stays of the patients. The pur-
pose of this study is that if gum chewing proves to be effective
in decreasing postoperative ileus following ileostomy reversal,
it should be added as an adjunct treatment in postoperative care
because it might contribute to shorter hospital stays and in turn
decreased cost. Secondly, most of the studies were performed
on elective colonic anastomosis [14-16], and there is very little
published data analyzing the role of gum chewing in improv-
ing postoperative ileus following small bowel anastomosis [18],
which is involved in ileostomy reversal. Moreover, despite the
favorable international literature, there is no comparative data
available locally to guide surgeons as to whether the addition of
gum chewing to the management of postoperative ileus would
be of any benefit. Since we have different spectrum of diseases,
different demographics, different social and economic condi-
tions; this randomized controlled trial would analyze the effect
of gum chewing on the duration of postoperative ileus in our
local population.

Material and Methods

Operational Definitions

Gum chewing: It means that patients in the study group
(Group A) are given one stick (containing 5 grams) of chewing
gum three times a day to be chewed for one hour starting from
six hours after surgery until they pass flatus.

Duration of postoperative ileus: Although there are several
clinical signs of resolution of ileus such as appearance of bowel
sounds, passage of flatus, return of appetite etc., for the purpose
of simplicity, duration of postoperative ileus is defined in terms
of the time interval between the time of operation and passage of
first flatus in hours. Other markers of resolution of postoperative
ileus are not recorded.

Ileostomy reversal: An ileostomy reversal here means a
surgery performed to reconnect a section of ileum (previously
exteriorized in form of stoma) to the other part of ileum (ileo-
ileal anastomosis) or the colon (ileo-colic anastomosis), allowing
a patient to pass flatus and stool through the anus instead of an
artificial opening created in the abdominal wall.

Methodology

This prospective, comparative trial was conducted at Depart-
ment of Surgery, Jinnah Hospital, Lahore. The duration of study
was from January 21, 2015 to July 20, 2015. A sample size of 100
cases (50 in each group) was calculated, using 95% confidence
level, 80% power of test taking mean duration between time
of surgery and passage of flatus as 58.48 ± 22.69 hours in gum
chewing group and 73.12 ± 25.63 hours in non-gum chewing
group.

Inclusion Criteria:

• All patients undergoing ileostomy reversal as per opera-
tional definition.

• Age 14 to 70 years.
• Both genders.
• Patients who are conscious and oriented to follow the in-

structions.

Exclusion Criteria

• Diabetic patients (HbA1c > 6.5% or previously diagnosed
cases).

• Preoperative electrolyte imbalance (serum Potassium level
less than 3.5 mmol/L and serum Sodium level <130
mmol/L).

• Patients with history of radiation to the abdomen.

Data Collection Procedure

After approval from the hospital ethics committee, all patients
undergoing ileostomy reversal and fulfilling the selection cri-
teria were included in the study. The indication of ileostomy
formation in all of these patients was typhoid perforation peri-
tonitis. Sampling technique was non-probability consecutive
sampling and patients were recruited for the study after being
reviewed in the outpatient department until desirable sample
size was achieved. The demographic information (age, sex etc.)
was recorded. An informed consent was taken after counselling
the patients regarding the procedure and objective of the study.
All the information was collected through a specially designed
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Figure 1: %age of patients according to Gender (n=100), and
also for each group

proforma. Randomization was done using lottery method, by
drawing a slip, into study (Group A) and control (Group B)
groups.

Group A: Gum chewing group.
Group B: Non-gum chewing group.
Anesthesia and the dose of perioperative opioid analgesics

were standardized for both the groups. Patients in Group A
were given one stick (containing 5 grams) of chewing gum three
times a day to be chewed for one hour starting from six hours
after operation until they passed flatus; in addition to the stan-
dard postoperative care including keeping the patient nil per
oral, intravenous fluid administration, analgesia and serum elec-
trolytes levels monitoring and optimization till ileus resolved
and patient passed flatus; while patients in Group B were offered
all the standard postoperative care received by Group A patients
except chewing gum.

Patients were instructed to note down the time when they
first passed flatus. This information was collected by assessors
who were not aware of the intervention arm. The date and time
of operation and the passage of first flatus were recorded on
the specified proforma and the interval between operation and
passage of first flatus in hours was calculated which had given
us the duration of postoperative ileus in that patient. Time to the
passage of stool was not recorded as most of the patients were
discharged once oral intake was established and passed flatus.

Statistical Analysis

SPSS version 20 was used for data analysis. Qualitative variables
like gender and type of reversal operation (i.e., ileo-ileal or ileo-
colic anastomosis) were presented in the form of frequency and
percentage. Quantitative variables like age, BMI and duration of
postoperative ileus (i.e., interval between operation and passage
of first flatus) were presented in the form of mean ± S.D. The
Student’s t test was used for the comparison of mean duration
of postoperative ileus in both groups and other quantitative
variables. The chi-square test was used for the comparison of
qualitative variables. P value ≤ 0.05 was considered as signif-
icant. Data was then stratified for age, gender, BMI, and type
of reversal operation. The Student’s t-test was applied post-
stratification and P value ≤ 0.05 was considered as significant.

Results

The age range in this study was from 14 to 70 years, with a mean
age of 37.76 ± 16.03 years. The mean age of patients in group A
was 36.44 ± 15.41 years and in group B was 39.08 ± 16.67 years
(p-value = 0.413). The majority of the patients, 41 (41.0%), were

Figure 2: %age of patients according to the type of reversal
(n=100), and also for each group

Figure 3: Comparison of mean duration of postoperative ileus
in both groups. (*Test of significance: Student’s t-test.)

between 14 to 30 years of age as shown in Table 1. Out of 100
patients, 68 (68.0%) were males and 32 (32.0%) were females, as
shown in Table 2 and Figure 1, with male to female ratio of 2.1:1.
There were no dropouts in either group.

The mean BMI was 24.78 ± 3.43kg/m2. The mean BMI in
group A was 24.88 ± 3.52 kg/m2 and in group B was 24.68 ±
3.37 kg/m2 (p-value = 0.776). The majority of the patients, 55
(55.0%) were ≤25 kg/m2, as shown in Table 3. The percentage
of patients according to the type of reversal is shown in Figure
2 and Table 4. Complications seen in both groups are given in
Table 5, with no significant difference between the two groups.
No mortality was seen in either of the two groups. The mean
duration of post-operative ileus in group A (gum chewing) was
60.62 ± 7.37 hours, while in group B (non-gum chewing) was
74.22 ± 6.01 hours, as shown in Figure 3 (p-value = 0.000).

Stratification of the duration of postoperative ileus with re-
spect to age groups (14 to 30 years, 31 to 50 years, and 51 to 70
years) is shown in Table 6, which depicts significant difference in
the duration of postoperative ileus in all age groups among both
groups (p-value = 0.000 for all age groups). Similarly, statistically
significant difference was found in the duration of postoperative
ileus in both genders among both groups, as shown in Table 7.
The mean duration of postoperative ileus in group A males was
60.28 ± 6.73 hours versus 74.39 ± 5.55 hours in group B (p-value
= 0.000), and in group A females was 61.40 ± 8.89 hours versus
73.88 ± 6.99 hours in group B (p-value = 0.000). Stratification
of the duration of postoperative ileus among both groups with
respect to two BMI groups, ≤25 kg/m2 (p-value=0.000) and
>25 kg/m2 (p-value = 0.000) is shown in Table 8 and with re-
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Table 1 Age distribution for both groups.

Age (years) Group A (n=50) Group B (n=50) P-value Total (n=100)

No. of patients %age No. of patients %age No. of patients %age

14-30 21 42.0 20 40.0 0.901* 41 41.0

31-50 17 34.0 16 32.0 0.901* 33 33.0

51-70 12 24.0 14 28.0 0.901* 26 26.0

Mean Age ± SD 34.44 ± 15.41 39.08 ± 16.67 0.413** 37.76 ± 16.02
*Test of significance: chi-square test **Test of significance: Student’s t-test

Table 2 Percentage of patients for both groups according to Gender.

Gender Group A (n=50) Group B (n=50) P-value Total (n=100)

No. of patients %age No. of patients %age No. of patients %age

Male 35 70% 33 66% 0.668* 68 68%

Female 15 30% 17 34% 0.668* 32 32%
*Test of significance: Chi-square test

Table 3 Distribution of patients for both groups according to BMI.

BMI Group A (n=50) Group B (n=50) P-value Total (n=100)

No. of patients %age No. of patients %age No. of patients %age

≤ 25 kg/m2 27 54% 28 56% 0.841* 55 55%

>25 kg/m2 23 46% 22 44% 0.841* 45 45%

Mean BMI ± SD 24.88 ± 3.52 24.68 ± 3.37 0.773** 24.78 ± 3.43
*Test of significance: Chi-square test **Test of significance: Student’s t-test.

Table 4 Percentage of patients for both groups according to Type of Reversal.

Type of Re-
versal

Group A (n=50) Group B (n=50) P-value Total (n=100)

No. of patients %age No. of patients %age No. of patients %age

Ileo-ileal 45 90% 46 92% 0.727* 91 91%

Ileo-colic 5 10% 4 8% 0.727* 9 9%
*Test of significance: Chi-square test

Table 5 Complications in both groups.

Complications Group A (n=50) Group B (n=50) P-value

Wound infection 3 4 0.695*

Postoperative fever 4 3 0.695*

Pneumonia 1 2 0.558*

Anastomotic Leak 1 1 1.000*

Mortality - - -

*Test of significance: Chi-square test
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Table 6 Stratification of the duration of postoperative ileus concerning age groups.

Age of patients

(years)
Group A (n=50) Group B (n=50) P-value

Duration of POI (hours) Duration of POI (hours)

Mean SD Mean SD

14-30 59.61 6.96 73.9 5.83 0.000

31-50 62.05 8.05 74.31 6.12 0.000

51-70 60.33 7.36 74.57 6.53 0.000
*Test of significance: Student’s t-test

Table 7 Stratification of the duration of postoperative ileus concerning gender.

Gender Group A (n=50) Group B (n=50) P-value

Duration of POI (hours) Duration of POI (hours)

Mean SD Mean SD

Male 60.28 6.73 74.39 5.55 0.000

Female 61.40 8.89 73.88 6.99 0.000
*Test of significance: Student’s t-test

Table 8 Stratification of the duration of postoperative ileus concerning BMI.

BMI Group A (n=50) Group B (n=50) P-value

Duration of POI (hours) Duration of POI (hours)

Mean SD Mean SD

≤ 25 kg/m2 60.11 7.19 73.96 5.91 0.000

>25 kg/m2 61.21 7.69 74.54 6.25 0.000
*Test of significance: Student’s t-test

Table 9 Stratification of the duration of postoperative ileus concerning the type of reversal.

Type of reversal Group A (n=50) Group B (n=50) P-value

Duration of POI (hours) Duration of POI (hours)

Mean SD Mean SD

Ileo-ileal 60.73 7.46 74.19 6.02 0.000

Ileo-colic 59.6 7.09 74.5 6.75 0.015
*Test of significance: Student’s t-test
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spect to type of reversal, ileo-ileal (p-value = 0.000) and ileo-colic
(p-value = 0.015), in Table 9.

Discussion

Postoperative ileus (POI) is considered a transient disturbance
in gastrointestinal motility following abdominal surgery.[26,27]
Almost all patients develop a degree of POI after abdominal
operations.[28,29] This transient absence of bowel function is
characterized by lack of bowel sounds, accumulation of gastroin-
testinal gas and fluid, abdominal pain and distention, nausea,
vomiting, and delayed passage of flatus and stool.[26,27,30]
Traditionally, POI is considered to be resolved once flatus or
stool is passed. The chances of developing POI are more in
operations that involve large incisions, increased bowel han-
dling, or peritoneal exposure to irritants like pus or blood.[26]
There are several other contributing factors including pharma-
cologic, inflammatory, hormonal, metabolic, gastrointestinal
physiology, neurologic, psychological, and miscellaneous.[26]
POI may extend the length of hospital stay (LOS) in patients
5 days longer than in those without POI [31] and increase the
incurred cost.[29,31,32] Safe shortening of LOS by reducing the
duration of POI not only improves the level of care provided
but also saves money. Various methods have been advised to re-
duce POI, such as a minimally invasive surgical procedure (e.g.,
laparoscopy), epidural anesthesia, early ambulation, nasogas-
tric tube decompression, and feeding [33]; however, POI poses
an ongoing challenge. Moreover, Vermeulen et al. conducted
a meta-analysis which concluded that routine insertion of na-
sogastric tube has no benefit on gastrointestinal function.[34]
Also, it is quite uncomfortable. A new approach that focuses on
patient comfort and is also evidence based should be considered.
Sham feeding has been reported to stimulate bowel motility in
humans.[35,36] Chewing gum is a type of sham feeding that
simulates food ingestion without actually ingesting it.

The reduction in duration of POI caused by chewing gum is
supported by several studies.[3,5,19-25,37-45] However, there
are also studies that have showed no significant difference.[46-
52] These discrepant pieces of evidence create uncertainty in the
minds of surgeons about whether gum chewing has any effect in
reducing the duration of POI at all or not. Several meta-analyses
[14,15.18,53,54] showed a favorable effect of gum chewing on
time to flatus and defecation, but all of these studies were small
number size and the results were not robust.

In our study, the mean duration of post-operative ileus in
Group A (gum chewing) was 60.62 ± 7.37 hours, while in Group
B (non-gum chewing) was 74.22 ± 6.01 hours (p-value = 0.000).
A similar study by Marwah et al. has reported that gum chewing
reduces the duration of postoperative ileus after relaparotomy
for ileostomy closure which was done for typhoid perforation
peritonitis.[19] In that study, the mean time for the passage of
first flatus and for the appearance of bowel sounds was signif-
icantly shorter in the study group (58.48±22.69 hours versus
73.12±25.63 hours, P=0.004 38.6±18.1 hours versus 46.52±19.20
hours, P=0.006 respectively).[19] The mean time for the passage
of first stool was 84.96±38.288 hours (range 36-190 hours) in the
study group compared with 109.20±37.41 hours (range 30-208
hours) in the control group with a P-value of 0.004.[19]

In another study [44], the mean time of return of
bowel sounds after abdominal surgery was significantly less
(21.4±2.8hours) in the experimental group than in the control
group (23.7±2.8 hours). Likewise, the mean time of passage of
flatus postoperatively was 58.2±9.3hours in the experimental

group compared to 65.6±6.4 hours in the control group and the
mean time of return of appetite after surgery was 59.9±9.8 hours
in experimental group in comparison to 67.2±7.6 hours in the
control group. Both of these results were also significant.[44]

A meta-analysis of 17 RCTs provides evidence that chewing
gum significantly reduces recovery time following abdominal
surgery.[45] Patients in the chewing gum treatment group, com-
pared with the reference group, experienced a significant reduc-
tion of 0.31 days for time to first flatus, 0.51 days for time to first
bowel movement, 0.72 days for LOS.[45] A clinical trial [3] stud-
ied 34 patients undergoing abdominal surgery, randomized into
two groups: a gum-chewing group (n=17) or a control group
(n=17). The patients in the intervention group chewed sugarless
gum three times daily for one hour until they were discharged.
Other confounding factors such as patient demographics, intra-
operative, and postoperative care were standardized for both
groups. Patients who were given the chewing gum, tolerated
it well. The first passage of flatus was observed 65.4 hours
postoperatively in the gum-chewing group and 80.2 hours in
the control group (P-value 0.05). The first bowel movement oc-
curred 63.2 hours after the operation in the gum-chewing group
versus 89.4 hours in the control group (P-value 0.04). No major
complications were seen in both groups. The total duration of
hospital stay was less in the gum-chewing group (day 4.3) than
in the control group (day 6.8), with P-value of 0.01.[3]

In our study, the primary aim was to compare the duration of
postoperative ileus following ileostomy reversal which involves
small bowel anastomosis, in the two groups, one receiving gum
chewing and the other not. The study proves that gum chew-
ing is an effective way to reduce duration of postoperative ileus.
This is also supported by several other studies on reviewing pub-
lished literature, although most of these studies were performed
for colonic anastomosis.

Conclusion

This study concluded that the mean duration of postoperative
ileus following ileostomy reversal is shorter in patients with
gum chewing added to their postoperative care as compared
to those without gum chewing. Gum chewing is an effective
modality in decreasing postoperative ileus, which is also very
safe and cheap. So, we recommend that it should be added
as an adjunct treatment in postoperative care because it might
contribute to shorter hospital stays and in turn decreased cost.
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