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Abstract
Background & aims  Postoperative ileus is treated using a large number of methods with variable efficacy. This study further 
clarifies the advantages and disadvantages of existing treatments through umbrella evaluation.
Method  This study conducted a systematic search of databases to select and include meta-analyses discussing the treatment 
of postoperative ileus. We recalculated the estimated values, 95% confidence intervals, heterogeneity estimates, small study 
effects, excessive significance tests, and publication biases for each included study using both random and fixed effect models.
Results  A total of 24 meta-analyses, including 27 treatment protocols, were reviewed in this study. Among them, chewing 
gum, coffee, ERAS(Enhanced Recovery After Surgery) protocols, acupuncture, opioid receptor antagonists, Da-Cheng-Qi-
Tang, early enteral nutrition, and Zusanli point injection therapy have been shown to significantly improve postoperative ileus 
(Class II). Opioid receptor antagonists, early enteral nutrition, ERAS, and chewing gum have also been found to significantly 
reduce the postoperative hospital stay (Class II).
Conclusion  Eight treatment options can effectively reduce postoperative ileus, while the effectiveness and safety of other 
treatment options for postoperative ileus require further confirmation through high-quality research.

Keywords  Postoperative ileus (POI) · Intervention · Umbrella review · Meta-analysis

Introduction

Postoperative ileus (POI) refers to a temporary gastroin-
testinal motility disorder that occurs after surgery and is 
characterized by abdominal distention, abdominal pain, 
nausea, vomiting, delayed passage of gas, delayed bowel 
movement, and delayed initiation of oral intake. This is a 
common functional gastrointestinal (GI) complication after 
abdominal surgery, which can impair postoperative recovery 
and prolong hospital stay [1–3]. Therefore, in health care, 
the prevention and management of postoperative ileus (POI) 
are of paramount importance. Moreover, POI has emerged 
as a significant economic and resource allocation burden 
on the entire health care system, with annual treatment 
costs in the United States reaching as high as $1.46 billion 
[4]. Therefore, it is critical to improve POI in patients after 
abdominal surgery in clinical practice, thereby alleviating 
patient discomfort, shortening hospitalization time, reducing 
complications, and reducing health care costs.

Postoperative ileus (POI) is the result of multifactorial 
interactions [5, 6]. Studies have shown that the development 
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of POI is closely related to patients'nutritional status [7], 
neuropathologic factors [5, 8] and immunologic factors [9]. 
Furthermore, the prevention and management of POI have 
long been challenging for health care professionals [5, 6]. In 
our earlier randomized controlled study involving patients 
undergoing major abdominal surgery, implementing strate-
gies to enhance neural function and nutritional status was 
shown to significantly reduce the occurrence of postop-
erative ileus [10, 11]. Additionally, several meta-analyses 
[12–35] have explored various preventative and therapeutic 
measures for POI, including chewing gum, coffee, opioid 
receptor antagonists, acupuncture, and early enteral nutri-
tion. However, the efficacy and safety of these treatment 
approaches vary, which complicates their adoption in clini-
cal practice.

Therefore, this study aims to conduct a comprehensive 
umbrella review to further evaluate and analyze meta-anal-
yses related to the treatment of postoperative ileus (POI). 
We will assess the methodological quality of the included 
studies, delineate the safety and efficacy of various treatment 
protocols, and examine the level of evidence supporting 
these interventions, along with any potential sources of bias.

Method

Protocol and registration

This review was prospectively registered in the PROSPERO 
database. This systematic review was reported following 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [36] and Assessing the 
Methodological Quality of Systematic Reviews (AMSTAR) 
standards [37].

Search strategy

We conducted a systematic and comprehensive literature 
search across several databases, including PubMed, Embase, 
Web of Science, and Ovid, focusing on studies published 
prior to January 2024 that investigated various factors 
related to postoperative ileus (POI). This research adhered 
to the guidelines provided by the SIGN [37] and utilized 
keywords such as"postoperative ileus,""POI,""umbrella 
review,"and"meta-analysis"for literature retrieval. Addi-
tionally, we performed supplementary searches of reference 
lists from relevant studies to ensure data completeness. We 
excluded conference abstracts, editorials, letters, and non-
English publications. Manual searches of the references 
from the included studies were also conducted. Two authors 
independently screened the titles, abstracts, and full texts, 
while a third author acted as an arbitrator to resolve any 
discrepancies.

Eligibility criteria

The inclusion criteria for this study were as follows: (1) 
the study population consisted of individuals undergoing 
abdominal surgery; (2) the interventions targeted various 
approaches for postoperative ileus (POI), including early 
enteral nutrition, chewing gum, acupuncture, and others; 
(3) the control group was defined as either a blank con-
trol, placebo, or standard clinical treatment; (4) clinical 
outcome measures included the incidence of postoperative 
ileus, time to first flatus, time to first defecation, time to 
first bowel movement, time to first bowel sounds, time to 
first feeding, time to first liquid diet, time to first solid diet, 
length of hospital stay, incidence of postoperative nausea 
and vomiting, and complication rates; (5) the studies were 
meta-analyses aimed at exploring the treatment of POI; 
(6) the meta-analyses formally presented risk estimates 
between various factors and outcome measures, includ-
ing risk ratios, odds ratios, weighted mean differences, 
and standardized mean differences with 95% confidence 
intervals. (7) stand-alone randomized controlled trials or 
clinical studies that were not part of a secondary analysis. 
In instances where multiple meta-analyses examined the 
relationship between the same exposure or intervention 
factors and outcomes, if the publication date differed by 
more than 24 months, we selected the most recently pub-
lished study, typically encompassing the largest number of 
cases and studies. If the publication dates were within 24 
months, we prioritized studies with the highest number of 
randomized controlled trials or cohort studies included, as 
these often presented higher AMSTAR ratings. Ultimately, 
meta-analyses incorporating randomized controlled trials 
were regarded as the most favorable choice.

The exclusion criteria were as follows: (1) studies 
involving children, adolescents, or pregnant women; (2) 
meta-analyses or systematic reviews comparing the effi-
cacy of two distinct treatments for postoperative ileus; (3) 
meta-analysis that did not formally display the associa-
tions between any factors and the outcomes of interest; (4) 
meta-analyses that did not formally present risk estimates; 
(5) Non-English articles.

The entirety of the included literature was meticulously 
reviewed through a dual independent cross-evaluation pro-
cess conducted by two authors. Any discrepancies were dis-
cussed and resolved with the involvement of a third party to 
ensure accuracy and consistency in the assessment.

Data extraction

Through a thorough review of the full texts, we extracted 
the following information: the name of the first author, the 
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title, publication year, the main studies and sample sizes 
included, study design, details of the intervention or expo-
sure, and the methods of group comparisons (high dose 
vs. low dose, any dose vs. no dose, additional treatment 
vs. no additional treatment, long-term exposure vs. short-
term exposure), as well as the risk estimates with 95% 
confidence intervals, significance P values, assessments of 
heterogeneity, and the evaluation of publication bias. We 
also extracted the raw data for the summary risk estimates. 
All data extraction was independently performed by two 
authors, while a third author resolved any discrepancies 
encountered during the data extraction process and veri-
fied its accuracy.

Data analysis

The impact of all included treatment regimens [12–35] on 
clinical outcomes were reanalyzed separately, not only to 

ensure that risk estimates were calculated to measure the 
relationships between different interventions and outcomes 
but also to ensure that all presented data were calculated 
using a uniform methodology.

Estimation of summary effects, heterogeneity, 
and 95% prediction intervals

Data were extracted from the included meta-analyses, and 
summary associations and 95% confidence intervals were 
reanalyzed [38]. The I2 statistic was also used to assess 
heterogeneity [38, 39]. Finally, the effect estimates of the 
eligible effect model were summarized in the main analysis 
based on statistical heterogeneity. A 95% prediction interval 
was introduced to identify the uncertainty of the individual 
statistic [40, 41].

Fig. 1   Flowchart of the study
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Assessment of publication bias, small study effects, 
and excess significance bias

For every reanalysis, the publication bias and small study 
effect were calculated [42–44]. A simple proportion of sta-
tistical significance test (PSST) and a direct test of excess 
statistical significance (TESS) were introduced to calculate 
the expected proportion of statistically significant findings in 
the absence of selective reporting or publication bias based 
on each study's standard error (SE) and meta-analysis esti-
mates of the mean and variance of the true-effect distribution 
[45–47].

Grading of the evidence

Significant evidence in the data was categorized into four 
levels of subgroups: strongly suggestive evidence, highly 
suggestive evidence, suggestive evidence, and weak evi-
dence, as previously detailed [38, 40, 48, 49]. (1) Criteria 
for strongly suggestive evidence were as follows: i. Cases 

≥ 1000; ii. Significant P value (from the random effects 
model) ≤ 10–6; iii. No significant findings in the largest study 
(P ≤ 0.05); iv. Absence of high heterogeneity (I2 < 50%); 
v. 95% prediction interval does not include zero; and vi. 
No excessive significance bias or small study effects. (2) 
Criteria for highly suggestive evidence must simultaneously 
meet the following: i. More than 1000 cases included in the 
meta-analysis; ii. Significant P value from the random effects 
model ≤ 10–6; and iii. No significant findings in the largest 
study. (3) Criteria for suggestive evidence must simultane-
ously meet the following: i. Patients ≥ 1000; and ii. Sig-
nificant P value from the random effects model ≤ 10–3. (4) 
Criteria for weak evidence only has to meet the following: 
i. Significant P value from the random effects model < 0.05.

Based on the aforementioned evidence grading standards, 
evidence was classified into five categories: Class I (strongly 
suggestive evidence), Class II (highly suggestive evidence), 
Class III (suggestive evidence), Class IV (weak evidence), 
and Class V (nonsignificant).

Fig. 2   Postoperative time to first flatus
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Assessment of the methodological quality 
of the included studies

Two reviewers evaluated the methodological quality of the 
included articles using A Measurement Tool to Assess Sys-
tematic Reviews (AMSTAR 2), an effective and reliable 
instrument for assessing the quality of systematic reviews 
and meta-analyses [50]. This tool consists of 16 items that 
score aspects such as search quality, reporting, and transpar-
ency of analysis and meta-analysis. It generates four final 
ratings: high, moderate, low, and critically low.

Based on the associations extracted from the included 
meta-analyses, forest plots were constructed to illustrate the 
risk estimates. Statistical data were collected and analyzed 
using EndNote version 20.4, Stata version 17.0, and Graph-
Pad Prism version 9.0.

Results

Ultimately, our literature search yielded 2,432 unique stud-
ies (Fig. 1). Following a thorough and meticulous review 
of the full texts, a total of 24 articles were included in the 
final analysis.

Time to first flatus postoperatively

As illustrated in Fig. 2 and Table 1, six interventions dem-
onstrated significant efficacy in reducing the first postop-
erative exhaust time compared to placebo or conventional 
therapy: Da-Cheng-Qi-Tang [12] (SMD −2.12; 95% CI 
−3.07 to −1.17), acupuncture [13] (SMD −1.15; 95% CI 
−1.56 to −0.75), neostigmine injection at zusanli [14] 
(SMD −2.84; 95% CI −3.62 to −2.05), enhanced Recov-
ery After Surgery (ERAS) protocols [15] (SMD −0.66; 
95% CI −0.86 to −0.46), early enteral nutrition [16] (SMD 
−0.69; 95% CI −0.89 to −0.49) and chewing gum [17] 
(SMD −4.10; 95% CI −7.05 to −1.15). All six interven-
tions were classified as Level II evidence, indicating strong 
recommendation for clinical application.

Several other modalities showed potential benefits but 
were supported by lower-quality evidence: non-steroidal 
anti-inflammatory drugs [18], daikenchuto [19], laxa-
tives [20], probiotics or synthetic agents [21], electroa-
cupuncture or transcutaneous electrical stimulation [22], 
acupressure [23], manual acupuncture [23], coffee [24], 
caffeinated coffee [24], early oral feeding [25], and zusanli 
point injections (normal saline, astragalus, vitamin B1, or 
metoclopramide) [14].

Fig. 3   Postoperative time to first defecation
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Notably, no statistically significant effects were observed 
for: metoclopramide [16], erythromycin [16], decaffeinated 
coffee [24], goal-directed fluid therapy (GDFT) [26], com-
bined GDFT and ERAS protocols [26].

Time to first defecation postoperatively

As shown in Fig. 3 and Table 2, coffee [24] (SMD −10.06; 
95% CI −14.54 to −5.58) demonstrated significant efficacy 
in accelerating the first postoperative bowel movement com-
pared to placebo or conventional therapy, with its evidence 
graded as Level II—strongly recommended for clinical 
practice.

The following interventions showed potential benefits 
but were supported by lower-quality evidence: acupunc-
ture [13], electroacupuncture or transcutaneous electrical 
stimulation [22], manual acupuncture [23], laxatives [20], 
probiotics or synthetic agents [21], caffeinated coffee [24], 
combined GDFT and ERAS protocols [26] and ERAS pro-
tocols [15].

There is no statistically significant difference in acu-
pressure [23], decaffeinated coffee [24], goal-directed fluid 
therapy (GDFT) [26], and chewing gum [27].

The incidence of postoperative ileus

As summarized in Fig. 4 and Table 3, opioid receptor antag-
onists [28] (RR 0.73; 95% CI 0.70–0.76) demonstrated sig-
nificant prophylactic efficacy against postoperative ileus 
compared with placebo or conventional treatments, achiev-
ing Level II evidence classification indicating strong clinical 
recommendation.

Several interventions showed moderate preventive poten-
tial but were supported by limited evidence: non-steroidal 
anti-inflammatory drugs (NSAIDs) [17], alvimopan [29], 
probiotics or synthetic agents [21], coffee [24] and caffein-
ated coffee [24].

However, no statistically significant differences were 
found in reducing the incidence of postoperative intestinal 
paralysis among other factors.

Fig. 4   The incidence of postoperative ileus
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Time to first bowel movement postoperatively

As demonstrated in Fig. 5 and Table 4, two interventions 
showed significant efficacy in accelerating the time to first 
postoperative bowel movement compared to placebo or 
conventional therapy: chewing gum [17] (SMD −17.32; 
95% CI −23.41 to −11.22) and early enteral nutrition [16] 
(SMD −0.66; 95% CI −0.82 to −0.50). Both interventions 
were classified as Level II evidence with strong clinical 
recommendation.

Perioperative intravenous injection of lidocaine [30], 
metoclopramide [16], non-steroidal anti-inflammatory drugs 
[18], and early feeding [25] have an effect on shortening the 
first bowel movement time after surgery, but the evidence 
grading is relatively low.

Daikenchuto [19] and erythromycin [16] did not find evi-
dence of statistically significant differences.

Time to first bowel sounds postoperatively

As delineated in Fig. 6 and Table 5, the following inter-
ventions demonstrated modest efficacy in reducing the time 
to first postoperative bowel sounds compared to placebo or 
conventional therapy, albeit with limited evidence quality: 
acupuncture [13], electroacupuncture or transcutaneous 

electrical stimulation [22], manual acupuncture [23], cof-
fee [24] and caffeinated coffee [24] and chewing gum [17].

Notably, decaffeinated coffee [24] showed no statistically 
significant evidence for accelerating bowel sound recovery.

Time to first oral intake postoperatively

According to Fig. 7 and Table 6, it was found that compared 
with placebo or conventional treatment, electroacupuncture 
or transcutaneous electrical stimulation [22] has a certain 
effect on shortening the first postoperative feeding time, but 
the evidence grading is relatively low. Laxatives [20] and 
chewing gum [17] did not find evidence of statistically sig-
nificant differences.

In the subgroup analysis of the first postoperative feed-
ing time, we found that, ERAS protocols [31], non-steroidal 
anti-inflammatory drugs [18], probiotics or synthetic agents 
[21], coffee [24], and caffeinated coffee [24] have a certain 
effect on shortening the first solid diet time after surgery, 
but the evidence grading is relatively low. However, daiken-
chuto [32] did not find evidence of statistically significant 
differences.

Probiotics or synthetic agents [21] and ERAS protocols 
[31] have a certain effect on shortening the first liquid diet 
time after surgery, but the evidence grading is relatively low.

Fig. 5   Postoperative time to first bowel movement
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Length of hospital stay postoperatively

According to Fig. 8 and Table 7, several factors significantly 
impacted the reduction in postoperative hospital stay com-
pared with that of placebo or standard treatment. Opioid 
receptor antagonists [28] (SMD −1.08; 95% CI −1.47 to 
−0.69), early enteral nutrition [16] (SMD −1.41; 95% CI 
−1.80 to −1.03), ERAS protocols [15] (SMD −2.53; 95% 
CI −3.42 to −1.65), and chewing gum [17] (SMD −1.10; 
95% CI −1.71 to −0.50) all demonstrated significant effects, 
with high-quality evidence classified as Class II.

Additionally, acupuncture [13], electroacupuncture or 
transcutaneous electrical stimulation [22], probiotics or 
synthetic agents [21], daikenchuto [19], coffee [24], early 
feeding [25] and combined GDFT and ERAS protocols [26] 
also appeared to have some effect in reducing the postopera-
tive hospital stay; however, the evidence quality for these 
interventions was classified as weak.

Furthermore, we observed that manual acupuncture [23], 
perioperative intravenous injection of lidocaine [33], eryth-
romycin [16], laxatives [20], caffeinated coffee [24], decaf-
feinated coffee [24] and goal-directed fluid therapy (GDFT) 
[26] did not yield evidence of statistically significant differ-
ences in shortening the duration of postoperative hospital 
stay.

Incidence of postoperative nausea and vomiting

According to Fig. 9 and Table 8, compared with placebo or 
standard treatment, Non-steroidal anti-inflammatory drugs 
[34] have a certain effect on reducing the incidence of post-
operative nausea and vomiting, but the evidence grading is 
relatively low. However, no statistically significant differ-
ences were found in the perioperative intravenous injection 
of lidocaine [33].

Acupressure [35] has a certain effect on reducing the inci-
dence of postoperative nausea, but the evidence grading is 
relatively low. However, no statistically significant differ-
ences were found when chewing gum [27].

Acupressure [35] has a certain effect on reducing the inci-
dence of postoperative vomiting, but the evidence grading 
is relatively low. However, no statistically significant differ-
ences were found when chewing gum [27].

Postoperative complication rates

According to Fig. 10 and Table 9, compared with placebo or 
standard treatment,for the reduction of the overall incidence 
of postoperative complications, ERAS protocols [31] and 
coffee [24] has a certain effect, but the evidence is poorly 
graded. Regarding the total incidence of postoperative 

Fig. 6   Postoperative time to first bowel sounds
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complications, coffee [24] and decaffeinated coffee [24] 
similarly did not show evidence of statistically significant 
differences.

ERAS protocols [31] has a certain effect on reducing 
postoperative lung infections, but the evidence grading is 
low. However, chewing gum [27] did not yield evidence of 
statistically significant differences in reduce the incidence 
of postoperative lung infections.

Additionally, neither ERAS protocols [15] nor nonsteroi-
dal anti-inflammatory drugs [34] demonstrated evidence of 
statistically significant differences in reducing the incidence 
of postoperative surgical site infections.

ERAS protocols [15] and selective nonsteroidal anti-
inflammatory drugs (NSAIDs) [34], did not yield evidence 
of statistically significant differences in reduce the incidence 
of postoperative anastomotic leaks. However, nonsteroidal 
anti-inflammatory drugs [34] and nonselective nonsteroi-
dal anti-inflammatory drugs [34] have a certain effect on 
increasing the incidence of postoperative anastomotic leak-
age, and the evidence grading is Class II.

Finally, nonsteroidal anti-inflammatory drugs [34] did 
not yield evidence of statistically significant differences 
in reduce the incidence of postoperative cardiovascular 
events.

Discussion

Findings

To the best of our knowledge, this is the first umbrella review 
assessing the efficacy and safety of treatment methods for 
postoperative ileus through a meta-analysis of randomized 
controlled trials. In this umbrella review, we provide a com-
prehensive overview of the existing evidence and evaluate 
the methodological quality of the included meta-analyses, 
along with the overall quality of the evidence associated with 
these treatments. A total of 24 published meta-analyses were 
included, encompassing 27 treatment modalities, primarily 
consisting of medications, acupuncture, chewing gum, cof-
fee, ERAS protocols, and other relevant interventions.

The implementation of these treatment factors during 
the perioperative period may significantly reduce the time 
to first flatus, time to first defecation, time to first bowel 
movement, time to first bowel sounds, time to first oral 
intake, length of hospital stay, incidence of postoperative 
nausea and vomiting, incidence of postoperative ileus, 
and overall incidence of postoperative complications. 
This study provides clear evidence comparing the efficacy 
and safety of various treatment methods for postoperative 

Fig. 7   Time to first feeding postoperatively
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ileus, offering effective strategies for clinicians in the pre-
vention and management of this condition.

Moreover, the methodological quality of the included 
meta-analyses varied significantly. Among the outcome 
measures, the time to first flatus and time to first bowel 
movement are critical in assessing gastrointestinal dys-
function and postoperative ileus. These indicators are 
often regarded as markers of the resolution of postopera-
tive ileus and are important metrics for evaluating the effi-
cacy of interventions [24].

This study revealed that chewing gum, ERAS protocols, 
acupuncture, early enteral nutrition, Da-Cheng-Qi-Tang, 
neostigmine injection at the acupuncture point Zusanli, 
coffee, and opioid receptor antagonists all significantly 
alleviated postoperative ileus. Notably, ERAS protocols, 
chewing gum, early enteral nutrition, and opioid receptor 
antagonists (each classified as Class II) not only relieved 
postoperative ileus but also reduced hospital stay dura-
tion, making them viable treatment options for patients 
with postoperative ileus. Additionally, this study revealed 
that coffee significantly reduced the time to first defecation 
postoperatively.

Possible mechanisms

The pathophysiology of postoperative ileus remains 
unclear and is likely related to the interplay of various 
factors [51]. Among these factors, excessive surgical 
stimulation of the sympathetic nervous system, which 
leads to gastrointestinal motility inhibition, may be the 
most significant factor [52]. Additionally, the secretion of 
substance P and nitric oxide by the enteric nervous system 
can prolong the duration of postoperative ileus. Surgical 
intervention triggers an inflammatory cascade, releasing 
a substantial amount of inflammatory mediators such as 
interleukin-6, interleukin-1, monocyte chemoattractant 
protein-1, and cell adhesion molecule-1. These inflamma-
tory mediators can directly damage the intestinal muscu-
lature, further impeding the recovery of gastrointestinal 
function [51, 52].

Opioids are clinically used for pain management during 
different types of perioperative care; however, these medica-
tions significantly impact gastrointestinal motility by activat-
ing μ-opioid receptors on intestinal interstitial cells, which 
can lead to the inhibition of acetylcholine (ACh) release 
from enteric neurons and a reduction in gastrointestinal tran-
sit [53]. Therefore, administering opioid receptor antagonists 
(such as alvimopan and methylnaltrexone) postoperatively 
is a promising therapeutic strategy to mitigate the effects of 
opioids on gastrointestinal function.

In this study, opioid receptor antagonists effectively 
reduced the incidence of postoperative ileus and shortened 
the hospital stay (class II). Although there were no reports Ta
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regarding adverse events in the included meta-analyses, 
previous multicenter randomized controlled trials indicated 
that alvimopan had a similar incidence of adverse events to 
placebo [54]. Furthermore, in a meta-analysis focusing on 
opioid antagonist treatment for opioid-induced constipation, 
opioid antagonists increased the overall incidence of adverse 
events compared with that of placebo, without increasing the 
risk of serious adverse events [55].

In summary, opioid receptor antagonists are effective 
in improving postoperative ileus without causing serious 
adverse events, making them a relatively safe option.

This study revealed that chewing gum significantly short-
ened the time to first flatus, time to first bowel movement, 
and length of hospital stay postoperatively. The mechanism 
by which chewing gum exerts its effects is not yet fully 
understood; it is believed to mimic the mechanisms of food 
intake, thereby significantly stimulating the stomach, duode-
num, and rectum [56]; promoting secretory activities in the 
stomach, pancreas, and duodenum [57, 58]; and enhancing 
the release of neuropeptides [56]. The physiological mecha-
nism involves activation of the cephalic‒vagal axis, which 
stimulates intestinal myoelectric activity to counteract the 
activation of gastrointestinal opioid receptors [59].

Additionally, chewing gum may stimulate salivary secre-
tion, leading to the production of adequate amounts of nitric 
oxide, which can combat pathogens within the oral cavity 
and intestines [60]. Furthermore, chewing gum may provide 

a better option for mitigating the potential risks associated 
with early postoperative enteral or oral feeding. By mimick-
ing the effects of nonnutritive feeding, chewing gum primar-
ily promotes recovery of the neuroendocrine system, and 
most researchers generally believe that it does not increase 
the incidence of adverse events.

This study revealed that coffee significantly shortened 
the time to first defecation postoperatively. The mecha-
nisms by which coffee affects postoperative ileus (POI) are 
not yet fully understood; however, factors such as caffeine 
and the phenolic antioxidant compounds predominantly 
found in chlorogenic acid [61] may play crucial roles. Caf-
feine is known to exert positive effects on inflammation 
by facilitating the release of Ca2⁺ from the sarcoplasmic 
reticulum, inhibiting cyclic guanosine monophosphate 
(cGMP) degradation, and activating cation channels sen-
sitive to cyanide, thereby promoting the synthesis of nitric 
oxide in endothelial cells and enhancing caffeine-induced 
endothelium-dependent vasodilation [62–64]. This vaso-
dilation may subsequently aid in the recovery of gastroin-
testinal function postoperatively [65, 66].

Given that coffee is a low-stimulus beverage with 
minimal residue, it is generally regarded as safe by most 
researchers. Additionally, this study revealed that the 
consumption of coffee did not increase the incidence of 
adverse events.

Fig. 8   Length of hospital stay postoperative
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This study revealed that acupuncture significantly short-
ened the time to first flatus postoperatively. Some research 
suggests that the preservation of the functionality of inter-
stitial cells of Cajal and the activation of the vagus nerve 
through acupuncture may be potential mechanisms underly-
ing this effect [67, 68]. Furthermore, the injection of medi-
cations at acupuncture points may enhance and sustain the 
effects of simple acupuncture. In traditional Chinese medi-
cine, the ST36 point is considered an effective location for 
treating various gastrointestinal disorders, although further 
research is needed to elucidate the specific mechanisms of 
action.

Due to the minimal tissue damage associated with acu-
puncture itself, some studies have indicated that patients 
may experience localized pain during or after the procedure 
[69] and, in rare cases, may face serious adverse events such 
as needle breakage, visceral injury, or bleeding [70]. How-
ever, acupuncture is generally regarded as a relatively safe 
treatment modality. In this study, it was found that acupunc-
ture is safe in the context of postoperative ileus (POI) and 
does not increase the incidence of adverse events.

Traditionally, postoperative oral feeding following gas-
trointestinal surgery has been delayed to protect against 
anastomoses and prevent postoperative anastomotic leaks 
and other complications. Although early oral feeding in 
Enhanced Recovery After Surgery (ERAS) protocols may 
increase the risk of vomiting and abdominal distension [71], 
current research indicates that early oral feeding is not only 
safe but also beneficial for the recovery of intestinal function 
[72–74]. While certain components of the ERAS protocol, 
such as nutritional support and carbohydrate loading, may 
not be feasible in critically ill patients with hemodynamic 
instability, most elements of the ERAS protocol are consid-
ered applicable and appropriate even in emergency situa-
tions. Comprehensive preoperative consultations can help 
mitigate postoperative stress, pain, and anxiety [75], which 
may not be completely realizable in emergency contexts; 
however, information regarding surgical details, potential 
perioperative complications, the need for ostomies, and 
anticipated hospital stays can still be communicated to 
patients and their families prior to surgery.

On the other hand, while achieving fully optimized medi-
cal conditions may not be possible in emergency settings, 
objective intravenous fluid administration and antibiotic cov-
erage are crucial and feasible in major emergency abdominal 
surgeries [76]. This study revealed that early oral enteral 
nutrition and ERAS protocols significantly shortened the 
time to first flatus postoperatively, with early oral enteral 
nutrition also significantly reducing the time to first bowel 
movement and length of hospital stay without causing seri-
ous adverse events, thereby demonstrating relative safety.

This study revealed that Da-Cheng-Qi-Tang (DCQD) sig-
nificantly shortened the time to first flatus postoperatively. Ta
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Pharmacological studies and animal experiments have dem-
onstrated that the active components in DCQD can prevent 
intestinal adhesions by reducing the concentration of fibrino-
gen in the peritoneal exudate following major abdominal 
surgery and increasing the concentration of fibrin degrada-
tion products [77]. Notably, the active constituent rhubarb 
can enhance small intestinal motility through mechanisms 
such as promoting the secretion of motilin, decreasing soma-
tostatin levels, and inhibiting the activity of sodium–potas-
sium exchange ATPase in the small intestinal mucosa [78]. 
However, the included meta-analyses did not report any 
adverse events related to the use of Da-Cheng-Qi-Tang.

Advantages and limitations of this study

Advantages: (1) This is the first umbrella review analyz-
ing the efficacy and safety of treatment methods for postop-
erative ileus. (2) Compared with other studies synthesizing 
information on postoperative ileus, we employed rigorous 
evidence evaluation criteria to assess bias and methodologi-
cal limitations, thereby providing a systematic and compre-
hensive assessment.

Limitations: (1) Firstly, our analysis results are based on 
previously published meta-analyses, not our research data; 

Secondly, in clinical treatment, due to the implementation of 
multiple treatment methods, there may be overlapping treat-
ment methods, leading to excessive exaggeration of inter-
vention results; Finally, the intervention subjects included 
in the meta-analysis of this study were only patients under-
going abdominal surgery, which may be influenced by dif-
ferent abdominal surgeries (such as gynecological surgery, 
gastrointestinal surgery, etc.) and surgical methods (such as 
laparoscopic surgery, robotic surgery, etc.), indicating that 
classification should be emphasized in future research; (2) 
Many RCTs and meta-analyses have methodological flaws, 
as blinding may not be applicable to all types of interven-
tions, such as acupuncture and chewing gum; (3) Some 
studies lack registration of research protocols, particularly 
in the field of postoperative ileus, which impacts the quality 
rating, as highlighted in key criterion 2 of the AMSTAR2 
assessment; (4) The limited number of studies or sample 
sizes included in some meta-analyses affects the statistical 
power and external validity of the findings; (5) Several treat-
ment protocols, such as opioid receptor antagonists and Da-
Cheng-Qi-Tang, have not undergone safety assessments; (6) 
The variability in certain treatment protocols, such as acu-
puncture techniques (including needle placement, treatment 
duration, and frequency) and ERAS components (which dif-
fer in terms of covered items and timing of interventions), 

Fig. 9   Incidence of postoperative nausea and vomiting



	 Langenbeck's Archives of Surgery         (2025) 410:198   198   Page 22 of 27

Ta
bl

e 
8  

In
ci

de
nc

e 
of

 p
os

to
pe

ra
tiv

e 
na

us
ea

 a
nd

 v
om

iti
ng

Ex
po

su
re

 
or

 in
te

r-
ve

nt
io

n

Ev
en

ts
 

or
 c

as
es

/
to

ta
l(n

.)

St
ud

ie
s(

n.
)

Su
m

m
ar

y 
ris

k 
ra

tio
 e

sti
m

at
e(

R
R

, 
95

%
 C

I)
Se

le
ct

ed
 

eff
ec

t 
m

od
el

Ta
u2

P 
va

lu
e

95
%

 P
I

H
et

er
og

en
ei

ty
Eg

ge
r's

P 
va

lu
e

Ex
ce

ss
si

gn
ifi

-
ca

nc
e

Sm
al

l-
stu

dy
 

eff
ec

t

Ev
i-

de
nc

e 
cl

as
s

A
M

ST
A

R-
2

To
ta

l
RC

T​
O

E
Fi

xe
d 

eff
ec

ts
R

an
do

m
 

eff
ec

ts
La

rg
es

t 
stu

dy
Fi

xe
d

R
an

-
do

m
La

rg
es

t
I2 (%

)
I2 -P

 
va

lu
e

In
ci

de
nc

e 
of

 n
au

se
a 

an
d 

vo
m

it
N

SA
ID

s
12

2/
48

9
4

4
0

0.
63

(0
.4

2 
to

 0
.9

4)
0.

63
(0

.4
2 

to
 0

.9
4)

0.
65

(0
.3

6 
to

 1
.1

6)
Fi

xe
d

0
0.

02
5

0.
02

5
0.

14
5

1.
64

2 
to

 
3.

16
5

0
0.

95
5

0.
94

8
N

o
N

o
IV

Ve
ry

 lo
w

Pe
rio

p-
er

at
iv

e 
in

tra
-

ve
no

us
 

lid
o-

ca
in

e

71
/1

70
5

5
0

0.
59

(0
.3

3 
to

 1
.0

6)
0.

62
(0

.3
4 

to
 1

.1
1)

0.
17

(0
.0

2 
to

 1
.5

1)
Fi

xe
d

0
0.

07
6

0.
10

5
0.

11
1

1.
44

9 
to

 
3.

58
7

0
0.

80
6

0.
03

4
N

o
Ye

s
V

Lo
w

In
ci

de
nc

e 
of

 p
os

to
pe

ra
tiv

e 
na

us
ea

A
cu

pr
es

-
su

re
35

5/
85

8
6

6
0

0.
70

(0
.5

4 
to

 0
.9

0)
0.

71
(0

.5
5 

to
 0

.9
1)

0.
68

(0
.4

1 
to

 1
.1

2)
Fi

xe
d

0
 <

 0
.0

1
 <

 0
.0

1
0.

13
2

1.
82

1 
to

 
2.

85
5

0
0.

46
2

0.
01

9
N

o
Ye

s
IV

M
od

er
at

e

C
he

w
in

g 
gu

m
14

5/
24

5
3

3
0

0.
94

(0
.6

1 
to

 1
.4

3)
0.

95
(0

.6
2 

to
 1

.4
5)

1.
07

(0
.6

7 
to

 1
.7

1)
Fi

xe
d

0
0.

75
7

0.
79

8
0.

77
0

1.
36

8 
to

 
3.

79
9

0
0.

40
3

0.
24

0
N

o
N

o
V

H
ig

h

In
ci

de
nc

e 
of

 p
os

to
pe

ra
tiv

e 
vo

m
it

A
cu

pr
es

-
su

re
22

0/
85

8
6

6
0

0.
64

(0
.4

7 
to

 0
.8

8)
0.

65
(0

.4
8 

to
 0

.8
9)

0.
57

(0
.3

0 
to

 1
.1

0)
Fi

xe
d

0
 <

 0
.0

1
 <

 0
.0

1
0.

09
2

1.
77

1 
to

 
2.

93
5

0
0.

50
2

0.
01

9
N

o
Ye

s
IV

M
od

er
at

e

C
he

w
in

g 
gu

m
81

/2
21

2
2

0
0.

88
(0

.5
3 

to
 1

.4
8)

0.
64

(0
.1

6 
to

 2
.4

9)
0.

25
(0

.0
5 

to
 1

.2
7)

R
an

do
m

0.
67

05
0.

63
9

0.
51

6
0.

09
5

0.
19

1 
to

 
27

.1
68

63
.8

0.
09

7
N

A
N

o
N

A
V

H
ig

h



Langenbeck's Archives of Surgery         (2025) 410:198 	 Page 23 of 27    198 

leads to inconsistent conclusions regarding their impact on 
clinical outcomes related to postoperative ileus. High-quality 
trials with large sample sizes are needed to further validate 
these findings.

Conclusion

Overall, although there are numerous treatment options for 
postoperative ileus, this study's quantitative analysis indi-
cates that effective treatment approaches include chewing 
gum, coffee, ERAS protocols, acupuncture, opioid recep-
tor antagonists, Da-Cheng-Qi-Tang, early enteral nutrition, 
and injections at the Zusanli point. The evidence supporting 

these treatment options for postoperative ileus is stronger 
and more reliable than that for other interventions assessed 
in this study. Notably, ERAS protocols, chewing gum, early 
enteral nutrition, and opioid receptor antagonists (each clas-
sified as Class II) not only alleviated postoperative ileus but 
also reduced hospital stay duration, making them viable 
treatment options for patients with postoperative ileus. Fur-
thermore, coffee was identified as the treatment option that 
significantly reduced the time to first defecation postopera-
tively among all interventions.

The included meta-analyses evaluated the safety of chew-
ing gum, coffee, acupuncture, and ERAS; however, the 
safety of opioid receptor antagonists and Da-Cheng-Qi-Tang 
requires further validation through high-quality research.

Fig. 10   Postoperative complication rates
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