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ABSTRACT

Abdominal pain is a major symptom of inflam‑
matory bowel disease (IBD), including Crohn’s 
disease and ulcerative colitis, and has a signifi‑
cant impact on patients’ quality of life. Given 
the evolving understanding of IBD pathology 
and management strategies, there is an urgent 
need to review the recent research findings. In 
this review, we have analyzed the epidemiology, 
pathophysiology, and management of abdomi‑
nal pain in IBD over the past decade. We draw 
on the current literature and highlight emerging 
trends, challenges, and advances in this field. By 

synthesizing key findings, this review provides 
insights into the complex interplay between 
abdominal pain, disease progression, and thera‑
peutic interventions for IBD.

Keywords:  Inflammatory bowel disease; 
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Key Summary Points 

Abdominal pain is a major symptom of 
inflammatory bowel disease (IBD), signifi‑
cantly impacting patients’ quality of life.

This study aimed to review recent research 
findings on the epidemiology, pathophysiol‑
ogy, and management of abdominal pain in 
IBD.

The study highlighted the complex interplay 
between abdominal pain, disease progression, 
and therapeutic interventions for IBD.

Emerging trends and challenges in managing 
IBD-related abdominal pain were identified, 
emphasizing the need for patient-centered 
approaches and integrative therapies to 
improve quality of life.

INTRODUCTION
Inflammatory bowel disease (IBD) comprises a 
group of chronic, non-specific inflammatory 
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intestinal disorders with unclear etiology, 
which primarily include  ulcerative colitis 
(UC) and Crohn’s disease (CD) [1]. Both UC 
and CD lead to intestinal inflammation and 
ulcers, which clinically manifest as presenting 
symptoms such as diarrhea, bloody stools, and 
abdominal pain. The distinction is mainly based 
on the location, extent, depth, pattern, and 
complications of the lesions [2]. Abdominal pain 
is common in IBD patients, with studies indicat‑
ing a high incidence rate and a duration of up to 
1–2 years, significantly affecting patients’ qual‑
ity of life (QoL) [3].

Currently, there are no specific medications 
for IBD-related abdominal pain. Patients are usu‑
ally administered acetaminophen, nonsteroidal 
anti-inflammatory drugs (NSAIDs), and opi‑
oids for pain relief [4]. The long-term use of 
these medications can lead to adverse effects. 
For example, opioids [5, 6], such as morphine, 
tramadol, hydromorphone, and fentanyl, can 
cause hepatotoxicity, renal dysfunction, slowed 
intestinal motility, and exacerbated symptoms 
of IBD. NSAIDs [7], such as ibuprofen, naproxen 
sodium, and diclofenac sodium can cause intes‑
tinal damage, ulcer formation, and bleeding, and 
increase the risk of IBD occurrence or recurrence. 
Acetaminophen can potentially cause damage 
to the cardiovascular system with long-term use 
[8, 9]. In addition, the side effects of these treat‑
ments exacerbate symptoms and reduce patient 
compliance [10].

In addition to the economic burden, abdomi‑
nal pain and/or fear have a negative impact on 
the quality of life (QoL) of patients with IBD 
[11]. Recent studies have shown that an increas‑
ing number of patients on mesalazine, a com‑
monly used IBD treatment, experience intoler‑
able symptoms, including worsened diarrhea 
and abdominal pain [12]. As there are currently 
no effective and safe treatments for IBD-asso‑
ciated abdominal pain, thorough research into 
the pathogenesis and intervention mechanisms 
of IBD-associated abdominal pain, the develop‑
ment of practical, patient-centered intervention 
strategies, and the safe, rational, appropriate, 
and effective use of relevant medications for IBD 
are of great importance [13, 14].

In a longitudinal study on the association 
between abdominal pain and the increased risk 

of future medical resource utilization (HRU) in 
IBD, 162 consecutively enrolled IBD patients 
(mean age 44.0 years; 99 female, 63 male; 115 
CD, 45 ulcerative colitis UC, two indeterminate 
colitis) were included. A total of 121 patients 
(74.7%) exhibited HRU (mean age 43.6 years; 
73 female: 48 male; 84 CD, 36 UC, one IC) pre‑
ceding the follow-up appointment. Abdominal 
pain (OR = 2.18, 95% CI 1.04–4.35, p = 0.04) at 
the index appointment was the only study vari‑
able significantly associated with HRU on bivari‑
ate analysis [15]. These findings reinforced the 
importance of regularly screening for and effec‑
tively treating abdominal pain in IBD. There‑
fore, it is important for both clinicians and 
researchers to gain a better understanding of 
this abdominal pain symptom to develop effec‑
tive and targeted therapeutic interventions. This 
review summarizes the current knowledge on 
the pathophysiology of abdominal pain in IBD 
and also reviews the current evidence behind 
therapies and interventions for the management 
of abdominal pain.

This article is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

DEFINITION AND EPIDEMIOLOGY 
OF ABDOMINAL PAIN IN IBD

Abdominal pain is an important reason for 
patients with IBD to seek treatment. Abdomi‑
nal pain in IBD manifests differently between 
patients with CD and UC. CD primarily presents 
as cramping pain in the right lower abdomen 
and around the navel, often occurring after 
meals and temporarily subsiding after bowel 
movements. In acute cases, there may be per‑
sistent abdominal pain with tenderness and 
rebound tenderness, which requires differentia‑
tion from acute appendicitis. Abdominal pain 
in UC is usually localized to the lower abdo‑
men, although the pain locations vary slightly 
depending on the location of the lesions. For 
example, pain occurs in the cecum and ascend‑
ing colon in the right lower abdomen, pain in 
the descending colon in the left lower abdomen, 
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and pain in the sigmoid colon and rectum in the 
lower abdomen, pubic region, and perineal area. 
Lower abdominal pain in UC is often accompa‑
nied by a feeling of urgency, and pain subsides 
after defecation [16].

Abdominal pain in IBD can be classified as 
either chronic or acute. Chronic abdominal 
pain refers to persistent or recurrent visceral 
pain lasting longer than 3 months, with IBD-
induced abdominal pain falling under the cat‑
egory of chronic secondary abdominal pain 
[17]. Acute abdominal pain is caused by non-
traumatic reasons lasting no more than 5 days 
[18].

Symptoms of abdominal pain occur in 62% 
of patients in IBD [19]. Studies suggest that 
patients with CD are more likely to experi‑
ence abdominal pain than patients with UC 
[20]. Conversely, other studies have indicated 
a comparable frequency of abdominal pain in 
these IBD subtypes [3]. Abdominal pain is more 
common in female patients with IBD than in 
male patients [21]. Abdominal pain is also com‑
mon in pediatric patients with IBD, with over 
50% of adolescent patients with IBD experienc‑
ing abdominal pain [22]. A survey conducted 
in the UK found that up to 50% of patients 
with CD and 37% of those with ulcerative coli‑
tis reported pain, irrespective of whether IBD 
was in relapse or in remission. Of those report‑
ing pain, a high level of pain (pain ≥ 7/10) was 
scored by 54% of patients with CD and 42% 
with UC.4. In a survey of people with IBD from 
21 European countries (n = 4990), 62% reported 
daily pain and 28.5% reported regular analgesic 
use between flares [9].

IMPACT OF ABDOMINAL PAIN ON 
PATIENTS WITH IBD

Abdominal pain is a common symptom in 
patients with IBD. It occurs not only in the 
active phase but also during remission and 
has a lasting impact on patients’ daily lives. A 
study conducted in the United States found that 
50–70% of IBD patients experience abdominal 
pain, making it the most common reason for 
emergency room visits [23].

In-depth interviews conducted by Newton 
et al. with 21 adults and 14 adolescents about 
their summary health-related quality of life 
(HRQoL) and their experience of symptoms 
in UC revealed that all patients experienced 
abdominal pain symptoms, which lead to emo‑
tional and psychological distress, such as anxi‑
ety, fear, and depression, thus impairing the 
patient’s QoL [24]. In the Swiss IBD Cohort 
Study (SIBDCS), Zeitz et al. surveyed 2152 IBD 
patients for pain intensity, location of pain, 
and the impact of pain on daily life and social 
activities. The study found that 71% of the 
patients experienced pain during the course of 
the disease, with abdominal pain (59.5%) and 
back pain (38.3%) being the main causes [3]. In 
addition, patients with pain had a significantly 
lower overall QoL than patients without pain. A 
retrospective cohort study of 303 IBD patients 
conducted by Venkata Subhash Gorrepati et al. 
found that IBD-related abdominal pain leads to 
weight loss and malnutrition among patients 
[25]. Barnes et al. conducted an online survey 
with 670 respondents from three tertiary IBD 
centers, social media, and the Crohn’s & Colitis 
Australia (CCA) association on factors associated 
with insomnia in patients with IBD. The results 
of this study suggest that abdominal pain is one 
of the most important contributing factors to 
insomnia [26].

Numerous studies have shown that abdomi‑
nal pain impairs the QoL and health of patients 
with IBD. Therefore, there is an urgent need for 
treatment interventions that target abdomi‑
nal pain in patients with IBD. A study of 400 
patients with IBD by Louis et  al. found that 
abdominal pain was the most important fac‑
tor in assessing treatment preferences, with a 
relative attribute importance (RAI) of 33%. To 
reduce abdominal pain from severe to moder‑
ate or mild, patients were willing to accept an 
additional risk of mild-to-moderate side effects 
of 18.8% and 30.6%, respectively [27].
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DIAGNOSIS AND EVALUATION OF 
ABDOMINAL PAIN IN IBD

Pain is a subjective sensation experienced by 
humans. Therefore, the methods for recog‑
nizing and evaluating abdominal pain in IBD 
differ significantly from other signs and must 
be understood by asking patients about the 
degree, frequency, intensity, and characteristics 
of abdominal pain. Clinically, objective meth‑
ods are also being sought to quantify the diag‑
nosis of abdominal pain. Therefore, there are 
numerous scales or questionnaires that have 
been developed for the diagnosis of IBD and the 
severity of abdominal pain based on the degree 
of pain or IBD. In addition, imaging techniques 
such as magnetic resonance imaging have also 
been applied to diagnose and evaluate abdomi‑
nal pain in IBD.

Visual Analog Scale (VAS)

The VAS returns to the visual analog scale pro‑
posed by Hayes et al. in 1971 for clinical pain 
assessment [28]. In recent years, Chinese pain 
experts have conducted research on the sta‑
tus and validity of international and national 
pain scales and published the “Chinese Expert 
Consensus on the Application of Pain Assess‑
ment Scales (2020 Edition)” [29]. Pain scales are 
divided into three categories: unidimensional, 
multidimensional, and neuropathic pain screen‑
ing. The VAS is a unidimensional pain intensity 
assessment scale that is characterized by accu‑
racy, simplicity, and high sensitivity. The VAS is 
a simple self-assessment method consisting of 
a 10-cm horizontal line with no pain at the left 
end and the most intense pain at the right end. 
Patients mark their pain intensity on the line, 
and the score is calculated in centimeters. VAS 
questionnaires can be customized as needed. For 
example, researchers seeking to assess gastroin‑
testinal symptoms and well-being in patients 
with irritable bowel syndrome(IBS) have devel‑
oped a series of seven 100-mm visual analog 
scales to assess abdominal pain, diarrhea, con‑
stipation, bloating, vomiting, nausea, psycho‑
logical well-being, and the impact of intestinal 

symptoms on daily life [30]. More recently, some 
researchers have pointed out the limitations of 
the VAS, such as subjectivity, measurement error, 
limitation of a single item, and lack of descrip‑
tion, and have proposed the VAS-RRR, which 
can simultaneously collect ratings, rankings, and 
data from pairwise comparisons [31].

Eleven‑point Numeric Rating Scale (NRS‑11)

The NRS-11 requires patients to describe their 
pain intensity using 11 numbers from 0 to 10, 
with 0 being no pain, 0–3 being mild pain, 3–7 
being moderate pain, > 7 being severe pain, and 
10 being the most intense pain [32]. The NRS is 
a numerical representation of the VAS method, 
with the advantage of being more intuitive. 
Patients are asked to express their perceived 
pain intensity using numbers (0–10), which is 
easy to understand and express, and convenient 
to record. Farrar et al. analyzed data from ten 
double-blind, placebo-controlled, multicenter 
clinical trials on chronic pain, involving 2724 
patients. The study showed that a reduction 
of about 2 points or about 30% on the NRS-11 
usually represents a clinically significant change, 
providing a standard definition for chronic pain 
treatment clinical trials, andenhancing the 
comparability, validity, and clinical applicabil‑
ity of research results [33]. Janssen et al. used 
the NRS-11 to assess abdominal pain symp‑
toms in 429 out of 559 (76.7%) patients with 
IBD in remission. The study found that 198 out 
of 429 (42.6%) had abdominal pain symptoms 
(score ≥ 3), which were related to psychosocial 
factors [34]. More comprehensive treatment 
methods for IBD patients with abdominal pain 
can improve the quality of care and subjective 
well-being. The NRS-11 is also used in various 
clinical studies on abdominal pain [32, 35].

Short Inflammatory Bowel Disease 
Questionnaire (SIBDQ)

The SIBDQ is a simplified version of the Inflam‑
matory Bowel Disease Questionnaire (IBDQ) 
by Irvine et al., which reduces the original 32 
questions of the IBDQ to ten questions, cover‑
ing the four dimensions of intestinal symptoms, 
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emotional status, social function, and systemic 
symptoms [36]. The advantages of the SIBDQ 
are its brevity and ease of completion and scor‑
ing. Some researchers examined patients with 
UC simultaneously with the SIBDQ and the Sim‑
ple Clinical Colitis Activity Index (SCCAI) and 
analyzed the internal consistency, test–retest 
reliability, sensitivity, and criterion validity of 
the SIBDQ. It was found that the SIBDQ can 
sensitively reflect changes in disease activity in 
patients with UC and is highly correlated with 
SCCAI. It is considered an effective, reliable, and 
responsive assessment method for measuring 
the HRQoL of patients [37]. In China, research‑
ers also had 201 patients with IBD complete 
the Chinese version of the Short Inflammatory 
Bowel Disease Questionnaire (C-SIBDQ) [38] to 
assess its reliability, validity, and stability. They 
concluded that the C-SIBDQ has high reliability, 
validity, and stability and can be used as a rating 
scale to assess the QoL of patients with IBD.

Magnetic Resonance Imaging Technology

Bao et al. used functional magnetic resonance 
imaging (fMRI) and found that patients with 
CD with abdominal pain showed lower regional 
homogeneity (ReHo) values in the insula, mid‑
dle cingulate cortex (MCC), and auxiliary motor 
area, while showing higher ReHo values in the 
temporal pole. Patients without abdominal pain 
have lower ReHo values in the hippocampus/
parahippocampal cortex and higher ReHo val‑
ues in the dorsomedial prefrontal cortex, which 
indicates a close correlation between abnormal 
activity in the insula and MCC and the severity 
of CD with and without abdominal pain [39]. Lv 
et al. determined the changes in metabolites in 
the bilateral anterior cingulate cortex (ACC) of 
CD patients with abdominal pain by using pro‑
ton magnetic resonance spectroscopy (1H-MRS). 
The results showed that the levels of glutamic 
acid (Glu)/(creatine + phosphocreatine, total cre‑
atine, tCr) and glutamic acid + glutamine (Glx)/
tCr in the bilateral ACC of CD with abdominal 
pain were higher than those without abdomi‑
nal pain, and were closely related to the pain 
VAS score [40]. Some scholars have also applied 
blood-oxygen level-dependent (BOLD6) fMRI 

for abdominal pain perception to determine the 
immune response of anti-tumor necrosis factor 
(TNF) therapy in CD patients [41].

PATHOPHYSIOLOGY MECHANISMS 
OF ABDOMINAL PAIN IN IBD

Transient Receptor Potential Vanilloid 1 
(TRPV1)

TRPV1 receptors are also involved in visceral 
hypersensitivity. Upon activation, TRPV1 elicits 
burning and pain sensations and releases neuro‑
peptides that trigger neurogenic inflammation, 
including calcitonin gene-related peptide (CGRP) 
and substance P (SP), from the peripheral termi‑
nals [42–45]. Alterations in TRPV1 expression and 
functionality have been associated with various 
gastrointestinal disorders such as gastroesopha‑
geal reflux disease, IBS, and active IBD.

In their study, Ayesha Akbar et al. found that 
the number of TRPV1-positive nerve fibers in 
the rectosigmoid mucosa of patients with IBD 
showing symptoms of IBS was significantly 
higher than that of patients with IBD without 
IBS symptoms and the control group. This num‑
ber was positively correlated with the scores for 
abdominal pain. However, there were no sig‑
nificant differences between the three groups in 
terms of other neuromarkers and inflammatory 
indicators. Multiple linear regression analysis 
showed that TRPV1 was the only significant 
predictor of abdominal pain [46]. Yiangou et al. 
investigated the density of TRPV1 in the colon 
tissue of patients with IBD and the control group 
using immunoblotting and immunostaining 
methods. They found a significant increase in 
the immunoreactivity of TRPV1 in the colonic 
nerve fibers of patients with IBD during active 
disease, suggesting that TRPV1 plays an impor‑
tant role in IBD-related pain and gastrointestinal 
motility disorders [47].

Studies have shown upregulation of TRPV1 
expression in patients with acute exacerbations 
of IBD, acute colitis mouse models, and patients 
with IBD with chronic abdominal pain or endo‑
scopic remission [48]. Exogenous TRPV1 neu‑
rons are involved in the response to abdominal 
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pain [49]. In addition, TRPV1 sensitization 
mediates visceral hypersensitivity during UC 
remission, which contributes significantly to 
the occurrence of occasional or persistent refrac‑
tory abdominal pain in some UC patients during 
endoscopic remission [50].

Acute Inflammatory and Post‑inflammatory 
Abdominal Pain in IBD

Post-inflammatory abdominal pain refers to 
abdominal pain during the remission phase of 
IBD. Studies have found that in the same group 
of IBD patients, post-inflammatory abdominal 
pain is less severe and of shorter duration com‑
pared to abdominal pain during the active phase 
after relevant drug interventions [51]. During 
acute inflammation in IBD, an abundance of pro-
inflammatory cytokines (IL-1β, IL-6, and TNF-α), 
mediators, for example, SP and serotonin, and 
neuropeptides, including SP, nerve growth factor, 
and CGRP are released from damaged tissue or 
immune cells (mast cells) [52]. These molecules 
activate visceral afferent neurons, leading to the 
sensitization of nociceptors [53]. Abdominal pain 
is triggered by the activation of visceral nocicep‑
tors in response to potentially injurious stimuli in 
the gut, such as bloating, which depolarizes nerve 
endings and transmits pain signals to the CNS.

Intestinal inflammation often persists during 
remission in patients with IBD. It impairs intes‑
tinal motility and causes either accelerated or 
slowed bowel movements, leading to abdomi‑
nal pain, diarrhea, or constipation [54]. Nocic‑
eptors become sensitized after tissue damage or 
inflammation, lowering the pain threshold and 
making previously ineffective stimuli effective 
[55]. Peripheral sensitization in IBD results from 
inflammatory stimuli that excite visceral sen‑
sory neurons, lowering the pain threshold and 
increasing pain perception. Inflammation also 
leads to central sensitization, which increases 
the input from visceral sensory neurons to the 
spinal cord and brain, facilitating the activation 
of higher-order sensory neurons and amplifying 
pain signals [56].

TRPV1 is also involved in the development 
of post-inflammatory pain. SP levels increase 

during both the acute and recovery phases of 
colitis. When sensory nerve endings are exposed 
to SP for prolonged periods, TRPV1 is sensitized, 
leading to post-inflammatory pain [57]. Ephrin-
B2/EphB signaling contributes to post-inflam‑
matory visceral hypersensitivity (VHS). Theo‑
fanous et al. [58] demonstrated in mouse models 
of post-inflammatory TNBS colitis and maternal 
separation (MS) that Ephrin-B2/EphB signaling 
contributes to VHS and may represent a novel 
therapeutic target. Enterochromaffin (EC) cells, 
which are excitatory enteroendocrine and neu‑
roendocrine cells, recognize environmental and 
endogenous stimuli that trigger or exacerbate 
pain, including nutritional stimuli, microbial 
metabolites, inflammatory factors, mechanical 
stretch, stress-induced hormones, and neuro‑
transmitters. EC can produce persistent intesti‑
nal hypersensitivity in a persistently activated 
state, even without inflammation [59].

Coexisting Irritable Bowel Syndrome

A common cause of pain in IBD is the simul‑
taneous presence of irritable bowel syndrome, 
referred to as “inflammatory bowel syndrome 
(IBS)” or “IBD-IBS” [60, 61].

Chronic abdominal pain in IBD shares com‑
mon pathophysiological features with IBS and 
likely represents an overlap between the two 
processes, including mild mucosal inflamma‑
tion [62], neuroimmune interactions [63], and 
alterations in the gut microbiota [64]. Stud‑
ies have found that patients with IBD and IBS 
have phenomena such as small intestinal bac‑
terial overgrowth (SIBO), intestinal methano‑
gen overgrowth (IMO), small intestinal fungal 
overgrowth (SIFO), and mast cell activation syn‑
drome (MCAS) in their intestines, which con‑
tribute to the occurrence of abdominal pain [61]. 
Fecal calprotectin (FC) can be used to distinguish 
IBS from active IBD. However, the diagnostic 
threshold of FC for the differentiation between 
the two is not clear. In addition, chronic pain 
and discomfort in IBD-IBS abdominal pain are 
also attributed to dysregulation of the brain–gut 
axis and neuroendocrine dysfunction [65]. Dys‑
regulation of the brain–gut axis can lead to unfa‑
vorable emotional states such as depression and 
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anxiety in patients with IBD [66]. Patients with 
IBD accompanied by anxiety or depression are 
more prone to symptoms such as IBS-related 
abdominal pain [67]. The overlap between IBS 
and IBD may explain why certain medications 
that relieve IBS symptoms, such as pinaverium 
bromide and trimebutine, show some efficacy in 
IBD-related abdominal pain [68]. Despite further 
confirmation of the causal relationship between 
IBD and IBS by the randomized Mendel trial, 
the efficacy of the use of neuromodulators and 
gut–brain behavioral therapy in patients with 

IBD-related abdominal pain is not as satisfactory 
according to IBS guidelines [69].

Gut Microbiota and Metabolites

Signaling molecules from the gut microbiota of 
many patients with IBD, including microbial 
by-products, metabolites, neurotransmitters, 
and neuromodulators, may play a crucial role 
in mediating abdominal pain through periph‑
eral and central sensitization [70]. Studies have 
shown that germ-free mice exhibit VHS at birth, 

Fig. 1   Pathophysiologic mechanisms of abdominal pain 
in inflammatory bowel disease (IBD). Transient Receptor 
Potential Vanilloid 1 (TRPV1); Acute inflammation and 

post-inflammation; Coexisting irritable bowel syndrome; 
Gut microbiota and metabolites
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which is associated with an increased expression 
of spinal Toll-like receptors and cytokines. This 
decreases after colonization with conventional 
gut microbiota, indicating a regulatory role of 
the symbiotic gut microbiota in maintaining 
the balance of excitability of colonic sensory 
[71]. Oral administration of specific Lactobacil-
lus strains can induce the expression of μ-opioid 
and cannabinoid receptors in intestinal epithe‑
lial cells, mediating an analgesic function in the 
gut, similar to the effects of morphine [72]. Bac‑
terial overgrowth in the small intestine of chil‑
dren is closely associated with chronic diarrhea 
and abdominal pain [73].

Several clinical studies have shown that the 
use of antibiotics alleviates abdominal pain in 
patients with IBD [74]. Clinical studies have also 
demonstrated the efficacy of probiotics such as 
Lactobacillus rhamnosus GG, mixtures of Bifi-
dobacterium infantis M-63, M-16 V, and BB536, 
and Lactobacillus acidophilus NCFM in relieving 
abdominal pain [75]. In addition, metabolites 
produced by the gut microbiota, such as short-
chain fatty acids, can sensitize peripheral pain-
sensitive neurons via protein kinase C (PKC), 
promote histamine and 5-HT secretion, and trig‑
ger abdominal pain [76]. Conversely, the probi‑
otic strain Escherichia coli Nissle 1917 (EcN) can 
produce an analgesic peptide, C12AsnGABAOH, 
which can penetrate the epithelial barrier and 
reduce calcium influx triggered by the activation 
of nociceptors in sensory neurons via GABAB 
receptors, thereby alleviating abdominal pain 
[77]. Overall, these previous studies suggest a 
link between the gut microbiota, its metabolites, 
and abdominal pain (Fig. 1).

MANAGEMENT OF ABDOMINAL 
PAIN IN IBD

Pharmacological Treatment

Modern Medicine Treatment

While there are currently no targeted medica‑
tions used clinically specifically for abdomi‑
nal pain in IBD, many researchers are explor‑
ing pharmacological treatments tailored to the 

pathogenesis of abdominal pain in IBD. In a 
study by Spagnuolo et al., 43 patients with IBD 
were randomly divided into two groups. The 
treatment group received mesalazine combined 
with a mixture of β-glucan, myoinositol, and 
digestive enzymes, whereas the control group 
received mesalazine alone. After 4  weeks of 
treatment, abdominal pain improved signifi‑
cantly in the treatment group, suggesting that a 
mixture of β-glucan, myoinositol, and digestive 
enzymes can improve intestinal inflammation 
and increase intestinal motility, thereby reliev‑
ing abdominal pain [78].

Opioids are generally used clinically to treat 
abdominal pain. According to a cross-sectional 
analysis of data from the National Hospital 
Ambulatory Medical Care Survey (NHAMCS) 
from 2006 to 2017, 35.5% of patients with IBD 
experiencing abdominal pain received opioids 
in the emergency department [79]. In a survey 
conducted in the UK, 12% of IBD outpatients 
had taken opioids within 12 months, and 11% 
of patients with IBD continued to take opioids 
after discharge [80]. The long-term use of opi‑
oids can have adverse effects on the gastrointes‑
tinal tract and central nervous system, includ‑
ing opioid-induced constipation, drug-induced 
bowel syndrome, and dependence, and there 
is a lack of clinical evidence for the efficacy of 
opioids in the treatment of chronic non-cancer 
abdominal pain [7]. In a study that focused on 
abdominal pain symptoms in patients with CD, 
Coates et al. found that opioid medications did 
not improve abdominal pain symptoms or QoL 
[81].

Lindstrom et al. found that OLORINAB is a 
small molecule that selectively activates the can‑
nabinoid receptor 2 (CB2 receptor) and can be 
administered orally for the treatment of visceral 
pain associated with IBD [82]. No signs of toxic‑
ity were observed in animal studies. Yacyshyn 
et al. randomly assigned 14 patients with CD to 
OLORINAB at doses of 25 mg or 100 mg three 
times daily for 8 weeks. The results showed that 
at week 8, the mean (SD) change from baseline 
in average abdominal pain score at peak OLOR‑
INAB plasma concentrations was − 4.61 (1.77) in 
the 25-mg group (P = 0.0043) and − 4.57 (2.17) in 
the 100-mg group (P = 0.0036). The change from 
baseline at week 8 in the mean (SD) number of 



1455Pain Ther (2024) 13:1447–1469	

pain-free days per week was + 1.60 (2.61) in the 
25-mg group and + 2.33 (3.62) in the 100-mg 
group, and no analgesics were required during 
the treatment period [83].

Risankizumab, a monoclonal antibody 
that inhibits inflammatory cytokines, lowers 
the serum levels of IL-22 in patients with CD 
by blocking IL-23 signaling, thereby improv‑
ing clinical symptoms and endoscopic scores. 
D’Haens et al. randomly assigned 1477 patients 
with moderate-to-severe UC to either risanki‑
zumab 600 mg, 1200 mg, or a placebo adminis‑
tered intravenously every 4 weeks for 12 weeks. 
The results showed that the clinical remission 
rates of abdominal pain scores in the risanki‑
zumab 600 mg and 1200 mg groups were 35% 
and 40%, respectively, compared to 19% in 
the placebo group, confirming the efficacy of 
risankizumab in improving abdominal pain [84].

Upadacitinib, an oral selective JAK-1 inhibi‑
tor, suppresses the JAK-STAT signaling pathway, 
thereby reducing the production and release of 
inflammatory cytokines and relieving intestinal 
inflammation. In a randomized, double-blind, 
placebo-controlled study by Ghosh et al. [85], 
250 patients with moderate UC were divided 
into five groups that received either placebo or 
upadacitinib at doses of 7.5, 15, 30, or 45 mg 
once daily for 8 weeks. Of the patients in the 
45 mg upadacitinib group, 37.5% reported no 
abdominal pain compared to 13.0% in the pla‑
cebo group, suggesting that upadacitinib at a 
dose of 45 mg once daily improves the symp‑
toms of abdominal pain in UC. Danese et al. 
conducted two identical, double-blind, mul‑
ticenter, placebo-controlled phase III trials in 
which 660 UC patients were randomly assigned 
to the upadacitinib treatment group and 328 
patients to the placebo (PBO) group and received 
15 mg or 30 mg of upadacitinib or PBO once 
daily over a 52-week treatment period. In this 
study, at weeks 2, 4, 6, and 8, a larger percentage 
of UPA-treated patients reported no abdominal 
pain when compared with PBO-treated patients 
(30.5 vs. 15.5%, 39.1 vs. 22.3%, 47.5 vs. 23.5%, 
and 50.2 vs. 23.8%, respectively). The differ‑
ences at each time point were statistically sig‑
nificant (P < 0.001) and maintained improve‑
ment in abdominal pain symptoms over the 
52-week treatment period (55.3% and 45.9% vs. 

20.8% for UPA 15 mg and UPA 30 mg vs. PBO; 
P < 0.001) [86].

Dysbiosis of gut microbiota can be a major 
contributor to IBD, leading to intestinal barrier 
damage and inflammation. Therefore, modu‑
lation of the gut microbiota is a crucial aspect 
of IBD treatment, which is usually achieved 
through the use of antibiotics, probiotics, 
prebiotics, and transplantation of fecal micro‑
biota [87]. Numerous clinical trials have shown 
that antibiotic therapy is effective in relieving 
abdominal pain [74]. In a study by Castiglione 
et al., 29 patients with CD and small intestinal 
bacterial overgrowth received either metroni‑
dazole 250 mg bid (group A) or ciprofloxacin 
500 mg bid (group B) for 10 days, resulting in 
the improvement of abdominal pain symptoms 
in 50% of group A patients and 43% of group 
B patients [88]. In a randomized controlled 
trial conducted by Palumbo et al. involving 60 
patients with moderate-to-severe UC, the con‑
trol group received mesalazine alone, whereas 
the observation group received mesalazine com‑
bined with probiotics for 2 years [89].

Certain tricyclic antidepressants (TCAs), such 
as amitriptyline and desipramine, are used to 
treat neuropathic pain. In a retrospective cohort 
study of patients with mild or inactive IBD tak‑
ing TCAs, 85.2% of patients with IBD experi‑
enced symptoms of abdominal pain. After TCA 
treatment, patients with IBD experienced a mod‑
erate improvement in overall well-being, while 
patients with UC showed greater treatment effi‑
cacy than patients with CD [90]. In addition, 
the American Gastroenterological Association 
recommends the use of antispasmodic medi‑
cations in patients with IBD experiencing IBS/
functional symptoms, which are effective in alle‑
viating abdominal pain symptoms [91].

NSAIDs usually show a favorable response to 
non-visceral inflammatory abdominal pain and 
can alleviate axial/peripheral arthritis associ‑
ated with IBD [92]. Nevertheless, many clini‑
cians approach NSAID therapy for IBD-related 
abdominal pain with caution [93]. Reports 
suggest that frequent (≥ 5 times/month) use of 
NSAIDs is associated with active CD [94].

Mirikizumab, an anti-IL-23p19 antibody, 
demonstrated efficacy and safety in patients 
with moderately to severely active UC in the 
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LUCENT phase 3 trials. At week 4, there was 
a higher rate of abdominal pain improvement 
(mirikizumab 45.5% vs. placebo (PBO)27.9%). 
At week 12, mirikizumab patients versus PBO 
achieved abdominal pain improvement(66.4 vs. 
49.2%). Mirikizumab-treated patients sustained 
symptom control versus placebo patients in 
maintenance until week 52 (76.2 vs. 47.2%) [95].

Tofacitinib is an oral, small molecule, JAK 
inhibitor for the treatment of moderate-to-
severe UC that was approved in Europe and 
the USA in 2018. In a real-world survey in the 
United States and five European countries, 642 
(642/2049) patients with UC received tofaci‑
tinib. Abdominal pain/cramps symptoms were 
reported in the first weeks of treatment, and 
decreased with time. At week [52 +], the mean 
reduction from treatment initiation to current in 
abdominal pain symptoms was 2.2 (to a current 
mean score of 0.9) [96].

Considering the symptom overlap between 
IBD and IBS, antispasmodic agents (pinav‑
erium bromide, etc.) have also been used to 
treat abdominal pain. Pinaverium bromide 
(PB) [N-(bromo-2-dimethoxy-4,5-benzyl)-
N([(dimethyl-6,6 norpinanyl-2)-2 ethoxy]-2 
ethyl morpholinium bromide] is a quaternary 
ammonium derivative that acts as an antispas‑
modic agent by blocking both muscarinic recep‑
tors and calcium channels in the gut smooth 
muscle cells. In a randomized, placebo-con‑
trolled trial, 285 IBS-Rome III patients received 
at least one dose of PB 100 mg plus simethicone 
(S) 300 mg or placebo. The results showed that 
PB + S was superior in abdominal pain (effect 
size: 31%, P = 0.038) [97].

TRADITIONAL CHINESE MEDICINE 
(TCM) TREATMENT

IBD in TCM can be categorized as “Jiu Li”, “Li 
Ji”, and “Chang Pi”, and results from a weakened 
spleen due to external pathogens, irregular diet, 
and emotional imbalance. The main pathologi‑
cal factors include dampness, stagnant heat, and 
toxic heat [98]. In TCM, abdominal pain in IBD 
is associated with “inadequate nutrition leads to 
pain”, “stagnation leads to pain”, and “excessive 

heat leads to pain”, which is a complex pattern 
of deficiency and excess [99]. A notable aspect 
of TCM treatment is syndrome differentiation, 
in which an appropriate medication is admin‑
istered based on the patient’s symptoms [100].

Jingwen et  al. randomly divided 58 UC 
patients into a treatment group and a control 
group, with the control group receiving con‑
ventional treatment with modern drugs, while 
the treatment group received TCM syndrome 
differentiation treatment in addition to con‑
ventional treatment with modern drugs. In 
the treatment group, various Chinese herbal 
formulas were selected based on the patients’ 
TCM differentiation, such as Fuzi Lizhong Tang 
combined with Sishen Wan, Wumei Pills, Bai‑
touweng Tang, and Tongxie Yaofang combined 
with Sini San. These formulas have effects such 
as dispelling cold, relieving pain, warming the 
middle and stopping diarrhea, and harmoniz‑
ing Qi, which can alleviate the symptoms of 
patients’ abdominal pain. The results of the 
study showed that the scores for abdominal 
pain in both groups were lower after treatment 
than before (the  study  group: before  treat‑
ment 3.24 ± 0.25, after  treatment 1.05 ± 0.26 
vs. the  control  group: before  treatment 
3.29 ± 0.22, after  treatment 2.15 ± 0.32), with 
the scores in the treatment group being signifi‑
cantly lower than those in the control group 
(P < 0.05) [101].

Dai Yancheng et al. conducted a randomized 
controlled trial to investigate the effects of 
the spleen-strengthening and bowel-cleansing 
formula on the QoL of patients with splenic 
deficiency-moisture syndrome type UC. They 
divided 120 patients with mild to moderately 
active UC into an experimental group and a 
control group, each of which was treated with a 
spleen-strengthening and bowel-cleansing for‑
mula and 5-aminosalicylic acid for 8 weeks. The 
results showed a significant difference in the 
relief of abdominal pain between the two groups 
(total effective rate 94.5% vs. 81.0%), with the 
experimental group outperforming the control 
group [102].

In addition to oral Chinese medicine, Chi‑
nese medicine enema or retention enema also 
demonstrates its effectiveness and safety [103]. 
Retention enemas with Qingchang Decoction 
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can result in clinical and mucosal remission of 
left-sided ulcerative colitis [104]. Yuping et al. 
conducted a randomized controlled trial com‑
paring Qingchang suppositories (experimental 
group) and mesalazine suppositories (control 
group) for UC treatment (E1 or E2). The results 
showed that the comprehensive efficacy rate 
in the treatment group was 91.49% compared 
with 87.23% in the control group. Regarding 
the efficacy of TCM syndrome, the rates were 
97.87% and 91.48%, respectively, with the treat‑
ment group outperforming the control group. 
In addition, the Qingchang suppository showed 
superior efficacy over the SASP suppository in 
improving symptoms, such as diarrhea, abdomi‑
nal pain, bloating, tenesmus, and anal burning 
caused by damp heat in the intestine in mild to 
moderately active UC below the left half of the 
colon [105].

Non‑pharmacological Treatment

Acupuncture

The potential beneficial mechanisms of acu‑
puncture in the treatment of IBD include 
increasing vagal nerve activity to reduce dis‑
ease activity and inflammation, improving 
malnutrition, restoring intestinal barrier func‑
tion, reducing VHS, and relieving depression/
anxiety and pain in patients [106]. Systematic 
reviews and meta-analyses have shown that 
acupuncture alone or combined with conven‑
tional medication may be more effective than 
conventional medication in the treatment of 
UC compared to conventional medication. In 
a Swedish study [107] of 147 patients with UC, 
48.3% received conventional medical treatment, 
with 21 of them attempting acupuncture treat‑
ment. The feedback on the results showed that 
most of them (83.1%) found acupuncture help‑
ful, including relieving pain, improving general 
well-being, and alleviating symptoms [108].

Acupuncture treatment of CD generally tar‑
gets acupuncture points such as CV12 (Zhong‑
wan), ST37 (Shangjuxu), SP6 (Sanyinjiao), LR3 
(Taichong), and KI3 (Taixi) [99]. Chunhui et al. 
conducted two randomized controlled trials 
of acupuncture treatment for patients with 

CD. The observation group received acupunc‑
ture and moxibustion, while the control group 
received sham acupuncture and moxibustion. 
In both studies, the observation group showed 
better improvement in abdominal pain than 
the control group [109, 110]. In another study 
by Yang Ling et al. [111], it was found that the 
group receiving moxibustion with herbs (con‑
sisting of Aconiti radix, Cinnamomi ramulus, Mos-
chus, Coptidis rhizoma, Salviae Miltiorrhizae Radix, 
and Carthami flos) was superior to the ginger-
separated moxibustion group (consisting of gin-
ger slices) in reducing the duration of abdominal 
pain (P = 0.032) and improving the scores.

Dietary Management

Diet is a decisive factor influencing the occur‑
rence and course of IBD. Different dietary pat‑
terns such as the Mediterranean diet, vegetarian/
vegan diet, and a diet low in fermentable oli‑
gosaccharides, disaccharides, monosaccharides, 
and polyols (FODMAP) can alter the function of 
the intestinal microbiota, immune system, and 
intestinal mucosal barrier, thereby influencing 
inflammatory responses. Certain dietary factors, 
such as high fat, high sugar, high animal pro‑
tein, low fiber, and processed foods, can increase 
the risk of IBD onset and exacerbate the disease, 
leading to abdominal pain [112]. de Graaf et al. 
investigated the relationship between the dietary 
index and intestinal inflammation and gastroin‑
testinal symptoms in patients with IBD [113]. By 
calculating the Adaptive Dietary Inflammatory 
Index (ADII) in 238 patients with IBD, the study 
found a close correlation between the ADII score 
and abdominal pain in IBD (b = 0.194, p = 0.003).

The FODMAP diet is poorly absorbed by the 
intestine, leading to osmotic and fermentative 
effects that cause functional symptoms. The 
low-FODMAP diet has been shown to be very 
effective in patients with IBS; therefore, many 
studies have been conducted in recent years on 
whether a low-FODMAP diet can improve clini‑
cal symptoms in patients with IBD [114]. Tapete 
et al. conducted a randomized controlled trial in 
which 30 patients with IBD in remission were 
divided into a low-FODMAP diet group and a 
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standard diet group for 6–8 weeks [115]. The 
results showed a significant improvement in 
abdominal pain in the low-FODMAP diet group, 
demonstrating the effectiveness of the low-
FODMAP diet in controlling abdominal pain in 
patients with IBD in remission. Tapete et al. also 
conducted a study in which 50 patients with IBD 
were randomly assigned to either a high or low-
FODMAP diet for 4 weeks and then switched to 
the other group for another 4 weeks [116]. The 
results showed that a low-FODMAP diet signifi‑
cantly reduced abdominal symptoms in patients 
with IBD.

Transcranial Direct Current Stimulation 
(tDCS)

Transcranial direct current stimulation (tDCS) 
is a method of brain stimulation that involves 
passing a weak current (1–2 mA) across the cor‑
tex using at least two electrodes. tDCS has been 
explored for its potential to alleviate symptoms 
of psychiatric and neurological disorders, includ‑
ing chronic pain. It is considered a promising 
treatment due to its cost-effectiveness, portabil‑
ity, safety, and ease of use compared to other 
neuromodulation methods. Studies have shown 
that tDCS can influence brain regions associated 
with pain perception and modulation [117]. 
Twenty patients with either CD or UC with 
chronic abdominal pain (CAP) were included 
in the study aimed to investigate the effects of 
tDCS. Anodal or sham tDCS was applied over 
the primary motor cortex for five consecutive 
days (2 mA, 20 min). The results showed that 
there was a significant reduction of abdominal 
pain in the anodal tDCS group compared with 
sham tDCS (right side of the abdomen (mean 
of active group: 10.86 kg; pre: 1.53 6 0.81 kg; 
post: 2.39 6 1.53 kg; vs. mean of sham group: 
20.175  kg; pre: 1.78 6 0.84  kg; post: 1.62 6 
0.89 kg). This effect was evident in changes in 
VAS and pressure pain threshold on the left and 
right sides of the abdomen. In addition, 1 week 
after stimulation, pain reduction remained 
significantly decreased in the right side of the 
abdomen. TDCS proved to be an effective and 

clinically relevant therapeutic strategy for CAP 
in IBD [118]. Neeb et al. conducted a study that 
included 36 patients with IBD and chronic pain 
in a double-blind, randomized, placebo-con‑
trolled trial, assigning participants to either a 
placebo treatment or tDCS for 5 days. MRI scans 
were performed before and after the treatment. 
Compared to the placebo group, the active tDCS 
group showed significantly higher resting-state 
functional connectivity within the visual medial 
network (p = 0.027) and the right frontoparietal 
network (p = 0.048). Increased connectivity was 
observed in the visual cortex, amygdala, cin‑
gulum, and insula. No significant results were 
found in structural MRI (DTI, VBM). These 
findings suggest that tDCS can enhance func‑
tional connectivity in specific brain networks, 
potentially offering a novel therapeutic strategy 
for managing chronic abdominal pain in IBD 
patients [119].

Psychological Intervention

Hypnotherapy

Hypnotherapy is a form of psychological treat‑
ment in which patients are put into a sleep-like 
state to change their perceptions, emotions, and 
behaviors. Hypnotherapy can relieve pain in 
patients with IBD by reducing stress responses, 
improving emotional states, enhancing self-effi‑
cacy, and regulating gut motility [120].

Lee et  al. conducted a randomized con‑
trolled trial with 40 patients with CD aged 12 
to 18 years and divided them into a hypnother‑
apy intervention group and a waiting control 
group. The hypnotherapy intervention group 
received a personal hypnosis session, training 
in self-hypnosis, and recordings for 8 weeks. 
The results showed a significant improvement 
in the severity of abdominal pain in the hypno‑
therapy intervention group (P = 0.03), suggesting 
that hypnotherapy can relieve abdominal pain 
by modulating the nervous system, improving 
psychological factors, and controlling inflamma‑
tory responses [121].
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Keefer et al. conducted a randomized con‑
trolled trial in which 54 patients in remission 
from UC were treated with gut-oriented hyp‑
notherapy. The observation group received gut-
oriented hypnotherapy, whereas the control 
group received attention-control therapy. Both 
therapies were conducted by professional psy‑
chologists in an outpatient setting once a week 
for 40 min each, for seven sessions. The results 
showed that the severity of abdominal pain was 
lower in the observation group than in the con‑
trol group both after treatment and at follow-
up. It is believed that gut-directed hypnotherapy 
regulates the muscle tone and peristalsis of the 
patient’s intestines, activates their self-healing 

power, promotes the repair of the intestinal 
mucosa, and inhibits the release of inflamma‑
tory factors, thereby reducing inflammation and 
irritation of the intestines by altering symptom 
perception, improving intestinal motility, and 
strengthening the immune system [122].

Cognitive behavioral therapy (CBT) is a 
psychosocial intervention method that aims 
to reduce pain and improve QoL by changing 
patients’ cognitive and behavioral responses 
to pain through techniques such as psychoe‑
ducation, understanding cognitive behavioral 
models, relaxation exercises, breathing tech‑
niques, and cognitive restructuring. It enables 
patients to gain better self-management skills, 

Fig. 2   Suggestions for pain management with pharmacological treatment, non-pharmacological treatment, and psychologi-
cal intervention for abdominal pain in inflammatory bowel disease (IBD)
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understand pain and themselves better, and 
accept pain [123]. A meta-analysis [124] showed 
that CBT helps reduce anxiety and depression 
and improves the QoL of patients with IBD. In 
clinical research, CBT is currently mainly used 
for sleep disorders in IBD, but there are also sev‑
eral studies in which CBT is used to improve 
abdominal pain symptoms caused by other dis‑
eases, such as functional abdominal pain disor‑
der (FAPD) and IBS [125].

Levy et al. conducted a prospective, rand‑
omized longitudinal study over 12  months 
involving 200 children with FAPD and their 
parents [126]. The observation group received 
a social learning and cognitive behavioral ther‑
apy (SLCBT) intervention, whereas the control 
group received an educational and supportive 
intervention. The results showed that children 
in the SLCBT group had a more significant 
improvement in the severity of gastrointestinal 
symptoms and pain management than those in 
the educational and supportive groups. Parents 
in the SLCBT group also showed a significant 
reduction in attention to their children’s symp‑
toms and maladaptive beliefs about their chil‑
dren’s pain. Several studies have shown that chil‑
dren and adolescents with IBD are more likely 
to experience anxiety, depression, social prob‑
lems (interactions in the social environment), 
and family dysfunction. CBT, including teach‑
ing coping skills or supportive non-directive 
therapy (SNDT) (therapists listen empathetically 
and reflect on what the patient presents), pro‑
vides brief cognitive behavioral interventions for 
children with IBD and their parents, improving 
their functioning and QoL. In some patients, it 
can reduce disease activity and relieve the symp‑
toms of abdominal pain and bloating [127–129]. 
Therefore, CBT is also a promising direction for 
research on the treatment of abdominal pain 
symptoms in IBD (Fig. 2).

CONCLUSIONS

Abdominal pain, one of the most common and 
distressing symptoms of IBD, has a significant 
impact on patients’ QoL. However, the current 
understanding and awareness of abdominal pain 

in IBD remain insufficient in clinical practice 
[45]. Abdominal pain is mainly diagnosed based 
on the patient’s subjective perceptions, which 
are assessed using various severity rating scales. 
Although this method has a certain reference 
value, it lacks objectivity and accuracy. There‑
fore, developing more objective and accurate 
diagnostic tools is important for future clinical 
practice.

As far as treatment is concerned, the options 
for treating abdominal pain in IBD are cur‑
rently limited. Although some medications, 
such as mesalamine, cannabinoid receptor 
agonists, and anti-inflammatory drugs, have 
shown some efficacy in relieving symptoms, 
these medications are not suitable for all 
patients and often have side effects. In addi‑
tion, integrative therapies such as Chinese 
herbs, acupuncture, dietary management, and 
psychological interventions have also shown 
promise in relieving abdominal pain in IBD 
[130].

In general, the management of abdomi‑
nal pain in IBD requires a multidisciplinary 
approach aimed at minimizing patient suffer‑
ing and improving the QoL. Clinicians should 
consider individual patient differences during 
treatment and combine different therapeu‑
tic methods to create personalized treatment 
plans. In addition, patients’ psychological 
status and lifestyle should be included in the 
treatment to provide comprehensive support 
and intervention.
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