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Postoperative ileus (POI) is characterized by impaired gastrointestinal motility after surgery. POI is a
major concern for surgeons because it increases hospital stay, the cost of care, and postoperative
morbidity in patients who have undergone extensive gynecological oncological surgery. Although several
interventions have been proposed and investigated, no effective treatment for the prevention and
management of POI has been established. The present review summarizes the current evidence on non-
pharmacological interventions, including coffee consumption and chewing gum, used to prevent and
treat POl. We obtained studies from MEDLINE, Cochrane Database of Systematic Reviews, ISI Web of
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sli,rngeecr(; o8y Science, and SCOPUS databases.
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Introduction been completely effective in preventing ileus, and all have various

Postoperative ileus (POI) is a common complication of abdom-
inal surgery that leads to prolonged hospital stay and patient
discomfort, and poses a significant economic burden to society in
terms of costs associated with increased use of healthcare resources
and lost productivity [ 1—3]. Moreover, POl may delay postoperative
treatments, such as chemotherapy in patients who underwent
surgery for malignancies. The incidence of POI within the first week
after surgery is estimated to be between 3% and 50%; this variability
is attributed to the lack of consensus on what constitutes an
abnormal duration before the recovery of intestinal motility [1-3].

The pathogenesis of POI is multifactorial and not completely
understood; however, it is thought to involve the interplay between
local trauma and the systemic stress response (due to adrenergic
activity) to surgery [1—3]. Women who have undergone surgical
staging for gynecologic cancer are at high risk of POI due to the
complexity of the procedure.

Given the seriousness of POI, a significant amount of research has
focused on its prevention; however, consensus has not been reached
on the optimal strategy for preventing POI None of the pharmaceu-
tical agents investigated, including alvimopan, neostigmine, ghrelin
agonists, metoclopramide, and multimodal analgesic regimens, has
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limitations and costs [4—7]. For instance, opioid receptor antagonists
significantly enhance the recovery of gut function, but the drugs are
expensive and not readily available worldwide.

In this review, we summarize the evidence for the use of non-
pharmacological interventions to prevent POI to guide future
research into their usefulness (Table 1).

Prevention is better than treatment

Coffee consumption

Coffee is a popular beverage that has multiple effects on the
human body. The prokinetic effect of coffee is well known. A recent
meta-analysis of six clinical trials conducted by Kane et al. [8]
revealed that coffee intake shortly after surgery facilitated the re-
covery of gastrointestinal function in patients who underwent
abdominal surgery. Coffee intake shortened the times to first pas-
sage of stool (mean difference [MD], —9.38 h; 95% confidence in-
terval [CI], —17.60 to 1.16; P = 0.03), first flatus (MD, —6.96 h; 95%
Cl, —9.53 to —4.38; P < 0.00001), and first solid food intake
(MD, —9.52 h; 95% CI, —18.19 to —0.85; P = 0.03). Furthermore, no
adverse effects were associated with coffee consumption in the
early postoperative period.

Several mechanisms may underlie the effect of coffee con-
sumption on POI: coffee promotes the release of gastrin, which has
been shown to increase colonic spike and motor activity [9]; and
the colonic response to coffee may be mediated by exorphins,
which stimulate colonic motility via opiate receptors in the brain
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Table 1

Characteristics of included studies.
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Time to tolerance
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and gut walls. Exorphins are found in regular and decaffeinated
coffee [10,11], and coffee stimulates motor activity in the colon by
antagonizing adenosine receptors [12].

Giingordiik et al. [13] conducted a randomized, controlled trial
(RCT) of coffee consumption after laparotomy with hysterectomy
and staging in 114 women with gynecologic malignancies. To date,
this is the only investigation of the effectiveness of coffee con-
sumption for the prevention of POI after gynecologic oncology
surgery. After surgery, 58 patients consumed coffee three times
daily, and 56 received routine postoperative care without coffee
consumption. In the coffee consumption group, compared with the
control group, the time to flatus was reduced by 12 h (mean [SD],
30.2 [8.0] vs. 40.2 [12.1] h, res; P < 0.001), the time to tolerance of
solid food was shortened by 1.3 days (3.4 [1.2] vs. 4.7 [1.6] days;
P < 0.001), the time to first bowel movement was reduced by 12 h
(43.1 [9.4] vs. 58.5 [17.0] h; P < 0.001), and the length of hospital
stay was shortened by 1 day (7.4 [2.9] vs. 6.1 [1.1] days; P = 0.003). A
previous multivariant analysis revealed that coffee consumption
after surgery was an independent protective factor for POI [9].

Our recently published randomized control trial demonstrated
that postoperative coffee intake after laparoscopic gynecologic
surgery (included gynecological cancer surgery) facilitated the re-
covery of gastrointestinal function by reducing the times to first
flatus and first defecation and the time to tolerate a solid diet [14].

Gum chewing

Chewing gum is a form of sham feeding that activates the
cephalic—vagal reflex via a mechanism similar to oral food intake,
thereby stimulating duodenal, stomach, and rectal motility with a
reduced risk of vomiting and aspiration [15]. Furthermore, chewing
gum increases the concentration of peptides, including gastrin,
neurotensin, and pancreatic polypeptide, in the plasma and in-
creases alkali secretion in the duodenum which, in turn, promotes
gastrointestinal function. van den Haijkant et al. [ 16] reported that
chewing gum reduced bowel wall inflammation and subsequently
restored motility via a decrease in the inflammatory factors IL-6, IL-
8 and TNFRSF1A.

Ertas et al. [17] investigated the effect of chewing gum in an RCT
of 149 patients who underwent complete surgical staging for
various gynecologic cancers. They found that chewing gum was
associated with reduced times to first flatus and defecation and the
mean time to first bowel movement. In 2018, Xu et al. conducted a
systematic review of 10 studies that investigated the impact of
chewing gum on gastrointestinal function following gynecologic
surgery. Their findings revealed that chewing gum improved the
recovery of bowel function by shortening the times to first flatus
(MD, —7.55 h; 95% CI, —10.99 to —4.12; P < 0.0001) and first defe-
cation (MD, —12.24 h; 95% CI, —18.47 to —6.01; P = 0.0001) and the
length of hospital stay (MD, —0.72 h; 95% CI, —1.19 to —0.25;
P = 0.003) [18]. However, the most recent multicenter RCT, which
included 1,941 patients who underwent several types of abdominal
surgery, failed to show a benefit of chewing gum on the time to first
defecation and the duration of hospital stay; however, the authors
did not provide a detailed description of the surgical procedures
[19]. In contrast, two recent RCTs in patients who underwent gy-
necologic surgery, including staging surgery for cancer, found that
chewing gum was associated with early recovery of gastrointestinal
function [20,21].

Interestingly, Tandeter [22] hypothesized that hexitol sweet-
eners in sugar-free gum (sorbitol, mannitol, maltitol, and xylitol)
may have an additional positive effect on gut function. An RCT in
120 patients who underwent elective laparoscopic gynecologic
surgery found that the times to first flatus and first bowel sounds
were significantly shorter in the patients who chewed xylitol gum
than in the control group [23].
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Wu et al. [24] suggested that chewing nicotine gum may have a
double stimulating effect on the vagus nerve: via physiological
pathways through chewing and via pharmacological pathways
through nicotine administration. In an RCT on the effect of nicotine
gum on POI, 40 patients who underwent oncological colorectal
surgery were randomly assigned to normal gum (n = 20) and
nicotine gum (n = 20) groups. Although, time to primary endpoint
including time to first feces and time to tolerate solid food for at
least 24 h were shorter in the nicotine gum group than in the
normal gum group (median, 3.50 days [3.00—4.25] vs. 4.50
[3.00—7.25], respectively) the difference was not statistically sig-
nificant [25]. Further studies with larger samples are needed to
assess the effect of nicotine gum on gastrointestinal recovery after
gynecologic oncology surgery.

Cassia alata Linn

Cassia alata (syn. Senna alata [L.] Roxb.) is a medicinal plant
belonging to the Fabaceae family. After cooking, the flowers or
leaves are edible and may be used as a laxative; the inflorescence
are boiled with chili and consumed for constipation [26]. In 2019,
Phutsisen et al. [27] conducted an RCT in 90 patients randomly
allocated to receive Cassia alata tea (n = 45) or warm water (n = 45)
after surgery. Patients in the Cassia alata tea group had significantly
shorter times to first flatus (MD —8.53; 95% CI —3.69 to —13.38 h)
and first defecation (MD —19.83; 95% CI —11.18 to —28.48 h)
compared with controls [27]. The common adverse effects of Cassia
alata Linn consumption are nausea, abdominal pain, and diarrhea,
which are usually mild and self-limiting. Cassia alata Linn tea [27]
and Cassia alata Linn infusion have been shown to be well tolerated
without side effects [28].

Pre-operative walking

Physical activity has been shown to accelerate rectosigmoid and
total colonic transit times [29—31]. Our recent randomized trial
published in 2019 included 85 patients who underwent elective
total hysterectomy and systematic retroperitoneal lymphadenec-
tomy. We found that walking before surgery shortened the times to
bowel motility and the ability to tolerate food and significantly
decreased the risk of postoperative paralytic ileus [32]. However,
the mechanisms underlying the effect of walking on intestinal
motility are not well understood.

Acupuncture and acupressure

Acupuncture has been used to treat postoperative nausea and
vomiting as well as various functional gastrointestinal disorders
[33]. Abadi et al. [34] investigated the effect of acupressure on POI
after cesarean section in 120 women. They found that patients who
received two acupressure sessions had shorter times to the pres-
ence of bowel sounds and first flatus and shorter postoperative bed
rest compared with patients in the control group. Ruan et al. [35]
investigated the effects of acupoint massage on gut recovery after
gynecologic laparoscopy and found that massage was associated
with significantly shorter times to flatus, defecation, and food
tolerance, and fewer ileus symptoms [35].

Although the mechanisms underlying the effects of acupuncture
and acupressure on gut function are not clear, Ruan et al. [35] hy-
pothesized that acupoint massage stimulates the autonomic ner-
vous system via the vagus nerve, which regulates gastrointestinal
motility by modulating the release of various gastrointestinal hor-
mones. Moreover, Ruan et al. reported that acupoint massage
increased motilin and cholecystokinin levels, which stimulate
gastrointestinal motility by suppressing somatostatin, which sup-
presses the release of motilin and cholecystokinin. Future research
is needed to assess effects of traditional Chinese therapies such as
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acupuncture and acupressure on gut function after staging surgery
for gynecological malignancies.

Chamomile oil

The main mechanism underlying the pathophysiology of POI is
local intestinal inflammation triggered by manipulation of the intes-
tine. Chamomile flowers contain a volatile oil containing o-bisabolol,
matricin, and other terpenoids that have anti-inflammatory proper-
ties [36]. Moreover, Chamomile oil has a neuroprotective effect
because it reduces nitric oxide levels [37]. A recent RCT in 142 women
who underwent cesarean section found that patients who applied
topical chamomile oil to their abdominal region after the surgery
experienced earlier spontaneous passage of gas and shorter times to
first defecation and food tolerance [38]. Our literature search did not
reveal any studies of the effect of topical chamomile oil on POI in
women who underwent gynecologic cancer surgery.

Daikenchuto

Daikenchuto (DKT) is a herbal medicine containing zanthox-
ylum fruit, processed ginger, ginseng, and maltose syrup. Animal
studies have shown that DKT stimulates gastrointestinal motility
through the cholinergic nervous system via serotonergic receptors
and increases intestinal blood flow [39,40]. A secondary analysis of
three RCTs in women who underwent open abdominal surgery
found that DKT significantly accelerated gastrointestinal system
recovery after surgery [41]. A high-quality RCT is needed to assess
the efficacy of DKT in patients who have undergone gynecologic
cancer surgery.

Conclusions

POI is a common complication of gynecologic surgery. Malig-
nant and benign gynecological diseases may require bowel surgery.
Enhanced recovery programs that provide multimodal in-
terventions focusing on the underlying pathology to prevent or
treat POI have been shown to reduce morbidity and shorten hos-
pital stay and the time to resumption of normal bowel function.
Several meta-analyses have shown that coffee consumption and
chewing gum are safe and inexpensive nonpharmacological in-
terventions that decrease the risk of developing POI, alleviate pa-
tient discomfort, and reduce hospital stay. Therefore, these
interventions should be considered as adjunct treatments in post-
operative care. Although the other non-pharmacological in-
terventions included in this review are associated with reduced
time to bowel recovery, future well-designed and adequately
powered studies are needed to confirm their effect on the gastro-
intestinal system after surgery.
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