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Abstract
BACKGROUND
Rumination syndrome (RS) is characterized by recurrent effortless postprandial
regurgitation of recently ingested food from the stomach to the oral cavity and
has been associated with quality of life impairment and malnutrition. There is a
general lack of consensus on the most appropriate treatment options for RS.

AIM
To summarize the literature on treatment options for RS.

METHODS
We conducted a systematic review according to PRISMA guidelines. We searched
Medline (1946 to February 2019), EMBASE (1947 to February 2019), PsycINFO
(1806 to February 2019) and Cochrane central register of controlled trials for
articles discussing treatment options for adult patients (> 18 years) with RS. All
relevant articles were accessed in full text. We extracted data on study designs,
patient profiles, duration of symptoms, follow up periods, date, diagnostic
criteria, interventions and outcomes. Risk of bias assessment was carried out
independently by 3 reviewers via Cochrane Risk of Bias tool and Newcastle
Ottawa Scale for randomized controlled trials and Cohort studies respectively.

RESULTS
Twelve articles were identified. A total of 254 patients were included in the
analysis, with a mean age of 36.1 (range 18-89). 185 patients (72.8%) were females.
5 studies looked into behavioral therapies, primarily diaphragmatic breathing
(DB) 2 studies looked at baclofen, 1 fundoplication and 1 supportive lifestyle
changes. 3 studies looked at a combination of therapies involving
pharmacological, behavioral and psychotherapies.

CONCLUSION
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Although evidence for treatment options is still limited, the strongest evidence
point towards the use of DB and Baclofen, and both should be considered
depending on their availabilities.
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Core tip: Rumination syndrome (RS) is a relatively common but underdiagnosed
gastroenterological condition. Due to recent advances in research, we have decided to
perform the first systematic review on treatment options for RS. Our results show that
diaphragmatic breathing has the strongest data for efficacy in this condition.

Citation: Ong AML, Tay SW, Wang YT. Treatment options for rumination syndrome: A
systematic review. World J Meta-Anal 2019; 7(6): 297-308
URL: https://www.wjgnet.com/2308-3840/full/v7/i6/297.htm
DOI: https://dx.doi.org/10.13105/wjma.v7.i6.297

INTRODUCTION
Rumination syndrome (RS)  is  characterized by recurrent  effortless  postprandial
regurgitation  of  recently  ingested  food  from  the  stomach  to  the  oral  cavity[1,2].
Although rumination was historically described mainly in children or adults with
impaired mental development, it is now recognized in adults regardless of mental
state[2,3]. Although not considered to be life-threatening, RS has been associated with
quality of life impairment and even malnutrition[2].

Currently,  the  diagnosis  of  RS  in  adults  is  based  on  careful  history  and sub-
sequently applying the Rome IV criteria[4], often also supported by postprandial High
Resolution Impedance Manometry (HRIM) findings of reflux episodes associated with
a preceding abdominal pressure increase of > 30 mmHg[5]. These findings also allow
RS to be discriminated from gastroesophageal reflux disease (GERD), a common
competing diagnosis in these patients, often resulting in several years of delay before
the diagnosis of RS is made.

There is a general lack of consensus on the most appropriate treatment options for
RS. Therefore, the aim of this systematic review is to summarize the literature on
studies that looked into treatment options for adult RS patients, and ascertain what is
most evidence-based approach in treating them.

MATERIALS AND METHODS

Literature search
We followed PRISMA guidelines and the medical literature was searched using OVID
within the databases Medline (1946 to February 2019), EMBASE (1947 to February
2019), PsycINFO (1806 to February 2019) and Cochrane central register of controlled
trials.  Searches  were  based  on  controlled  vocabulary  including  medical  subject
heading terms (MeSH) where possible (e.g.,  “rumination syndrome” and “eructa-
tion”). In addition, a combination of keywords, free text terms and database-specific
subject headings for rumination, RS, eructation, postprandial regurgitation, feeding
disorder, treatment, therapy, behavioral therapy, non-pharmacological treatment
were included. In case of multiple reports of one trial were found, we selected the
most updated one.

Abstracts of the papers identified by the initial search were evaluated by the lead
reviewer (AO) for appropriateness to the study question, and all potentially relevant
papers were obtained and evaluated in detail. In order to identify potentially eligible
studies published only in abstract form, conference proceedings (Digestive Diseases
Week, American College of Gastroenterology, United European Gastroenterology
Week, Federation of Neurogastroenterology and Motility) between 2001 and 2019
were also hand-searched.

The bibliographies of studies included in the final analysis as well  as relevant
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reviews were also screened for additional relevant articles.  The website Clinical-
Trials.gov  was  also  searched  to  look  for  trials  not  included  in  the  mentioned
databases.

Data extraction and analysis
We included studies evaluating management of adults over 18 with a diagnosis of RS.
Articles involving pediatrics or patients with eating disorders, and those with no
mention of treatment strategies or without identifiable outcomes were excluded.
Editorials, case reports of single cases, letters, qualitative studies, clinical guidelines
and  narrative  reviews  were  also  excluded.  Articles  were  restricted  to  English
language. Titles and abstracts were then screened by 3 independent reviewers (Ong
AML, Wang YT, Tay SW) onto a Microsoft (Richmond, VA) Excel spreadsheet. Using
a standardized form, the 3 reviewers independently extracted data and assessed study
risk  of  bias  and  quality  using  the  Cochrane  Risk  of  Bias  tool[6]  for  randomized
controlled trials (RCTs) and Newcastle Ottawa Scale (NOS)[7] for cohort studies. A trial
was judged with low risk of bias when all six domains of the Cochrane risk of bias
tool were classified as low risk of bias for RCTs. Studies that achieved at least six stars
for the NOS were considered studies of high quality[7]. No attempts at assessing study
quality was made for studies with case series. Any disagreements were resolved by
consensus. No studies in the search were discarded because of assessed quality.

Data on study design, location, patient profile, duration of symptoms, follow up
periods,  date,  diagnostic  criteria,  intervention,  outcome,  and  follow-up  were
extracted.  Due to  significant  heterogeneity among studies  such as  study design,
treatment and outcome measurements, no head to head comparisons or meta-analysis
was performed.

RESULTS
We retrieved 298 articles based on our search criteria (Figure 1).  After excluding
duplicates (n = 85), pediatric studies (n = 111), studies involving eating disorders (n =
27), singular case reports (n = 22) and studies without mention of treatment strategies
(n = 41), we arrived at 12 studies for analysis (Figure 1). These studies consist of 2
RCTs, 1 prospective cohort, 5 prospective observational, 2 mixed retro-spective/pro-
spective observational and 2 retrospective observational studies.

A total of 254 patients were included in the analysis, with a mean age of 36.1 (range
18-89). 185 patients (72.8%) were females. 5 studies looked into behavioral therapies,
primarily diaphragmatic breathing (DB), where 2 studies were done with electromyo-
graphy (EMG) guidance[8,9], 1 study was done with HRiM guidance[10] and the other 2
without any visual guidance[11,12].  2 studies looked at the utility of baclofen[13,14],  1
looked at utility of fundoplication[15] and 1 looked at supportive lifestyle changes[16]. 3
studies looked at a combination of therapies involving pharmaco-logical, behavioral
and psychotherapies[2,17,18]. Characteristics of the studies can be found in Table 1.

Assessment of bias for studies
Using the Cochrane risk of bias tool[6], the RCT by Barbal[8] had low risk of bias for the
following domains: Allocation, missing outcome data, outcome measures, selection of
reported results.  However, there were some concerns of bias via  deviations from
intended interventions as study patients may be aware, they were given placebo.
Also, the interaction with a health care professional may improve symptoms and
adherence to treatment. There was also no mention of compliance rates in treatment
as well as some concerns of bias in outcome measurement due to lack of blinding of
outcome assessors.  For the RCT by Pauwels[14],  there was low risk of bias for the
following  domains:  Allocation,  deviation  from  intended  intervention,  missing
outcome data, outcome measurement and selection of reported results. The cohort
study by Barba[9] scored 6 on the NOS with a star given for the following domains:
representativeness, selection, ascertainment of exposure, demonstration of outcome
not present as start, adequate follow up duration and adequacy of follow up.

DISCUSSION
We performed a systematic review looking at adult patients diagnosed with RS, and
identified 12 articles evaluating the efficacy of various treatment modalities for RS
and ranked them in order of level of evidence (Table 2).

The studies with the strongest evidence were the 2 RCTs looking at EMG-guided
biofeedback and Baclofen. In the former[8], 12 patients who underwent 3 biofeedback
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Figure 1

Figure 1  Flow diagram of assessment of studies identified.

sessions had 74% reduction in rumination symptoms compared to 1% reduction in the
placebo group with oral simethicone. The improvements with biofeedback appeared
sustainable in the long-term with improvement of symptoms at each subsequent
follow up. The study when assessed for quality based on the Cochrane Risk of Bias
tool[6] had generally low risk of bias, although there were some concerns about the
lack of blinding of outcome assessors as well as the placebo group being aware they
were in the placebo arm. The other RCT[14]  showed that Baclofen at 5-10 mg three
times daily reduced the number of symptoms of regurgitation via event markers on
HRIM and overall  treatment evaluation via questionnaire where 63% of patients
improved on Baclofen compared to 26% of patients on placebo treatment (P < 0.0001).
The study quality was assessed to also have low risk of bias apart from having a
heterogonous  population  of  RS  and  supragastric  belching,  although  this  more
accurately mimics real-world situations where there is significant overlap in presenta-
tion for these 2 conditions.

The exercises that were part of the biofeedback protocols[8,9] were essentially ab-
dominal breathing exercises otherwise known as DB[19]. DB was further supported by
other non-RCT studies included in this analysis. There were variations on how these
were performed, from using EMG guidance[8], HRiM guidance[10] or just delivered
without visual aids[11,12]. Some of the studies showed that even a single session of DB
training can improve symptoms, but as these symptoms tend to recur over time,
compliance  to  home  exercises  is  likely  important  to  maintain  sustainability  of
response.

Many of the studies analyzed performed physiological tests prior to the treatment
and post-treatment, thus allowing an insight into possible mechanisms of the origin of
symptoms in these patients. Although the exact pathogenesis of RS is still unknown,
the primary initiating mechanism is  commonly a  post-prandial  gastric  pressuri-
zation[10,11]  that  possibly  results  from  anterior  abdominal  muscle  contractions[9].
However, a low esophageal sphincter (LES) pressure is also required to facilitate the
upward movement of gastric contents as Halland[10] showed that high intragastric
pressure waves led to rumination episodes only when accompanied by reduction in
esophagogastric  junction  (EGJ)  pressure.  Furthermore,  post-prandially  patients
demonstrated contraction of intercostals muscles to facilitate a negative intra-thoracic
pressure[9]. It is likely this combination of increased intra-abdominal pressure coupled
with negative intra-thoracic pressure and a permissive EGJ that allows rumination to
take place. The significance of a low LES pressure has also been highlighted in some
of the studies. Patients with low LES baseline pressures were shown to have a poorer
outcome to treatment for RS[17]. Reasons for this low LES pressure can be a learned
prolonged postprandial voluntary relaxation of the diaphragmatic crura or increased
TLESRs[20].  Other  suggested  possibilities  include  increased  abdominal  pressure
displacing the EGJ proximally away from the crura thus losing the crural contribution
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Table 2  Summary of treatment options for rumination syndrome

Treatment Strength of evidence Treatment outcome

Diaphragmatic Breathing RCT[8] Regurgitation episodes decreased by 74% in the
biofeedback group compared to 1% in placebo (P
< 0.001)

Prospective cohort with controls[9] Regurgitation events decreased by 70% (P < 0.001).

Prospective observational[10] Median rumination episodes reduced from 5
(2–10) to 1 (0–2) (P < 0.001)

Retrospective observational[12] Not reported

Prospective observational[11] Complete improvement in rumination in 43%.
Partial improvement in 28%

Baclofen RCT[14] Median regurgitation events lower with baclofen
compared to placebo [4 (0–14) vs 6 (0–19), P = 0.04]

Prospective observational[13] Median regurgitation events significantly reduced
from 9 (0-11) to 1 (0-13) (P 0.01)

Surgery Prospective observational[15] 100% (5/5) resolution of symptoms

Psychotherapy Prospective observational[17] 38.1% showed improvement. 47.6% unchanged.

Retrospective observational[16] 100% (5/5) resolution of symptoms

to the EGJ. An unrecognized central mechanism may also be involved since healthy
adults are not able to induce rumination[21].

The physiology tests also allow us to understand the rationale for these treatment
options, especially in DB, where the evidence appears strongest in terms of quantity
and quality. In the study by Halland[10],  they demonstrated that DB may improve
crural function via several mechanisms. DB can directly augment the tone of the LES
by voluntary contraction of the crural diaphragm. DB can also prevent the increased
intra-gastric  pressure  from  displacing  the  EGJ  proximally,  thus  not  allowing  a
permissive EGJ during such episodes. Also, DB may alter vagal activity and prevent
TLESRs from happening and thus maintain a more prolonged high pressure LES tone.
DB also likely competes with the need for the learned behavior of gastric straining,
and this abolishes the trigger to ruminate when performed post meals[22].  Barba[8]

showed that EMG guided-biofeedback, of which DB was part of the intervention,
significantly reduced the activity of  the abdominothoracic  muscles,  whereas the
placebo had no effect, and this correlated with reduction of rumination symptoms.
Based on their EMG findings pre and post, they postulate that patients with RS have
an abnormal level of abdominothoracic muscular tone. They then showed it  was
possible  to specifically target  the relevant muscles  and unlearn this  coordinated
abdominothoracic maneuver which generates rumination (e.g., reducing activity of
intercostals and anterior abdominal muscle while increasing activity of diaphragm
reduces rumination symptoms).

Other  studies  not  involving  DB also  shed  light  on  mechanisms  of  RS  and  its
treatment. 2 studies[13,14]  showed that baclofen reduced the number of rumination
episodes possibly by reduction in TLESRs and increasing postprandial LES pressure
which  were  both  significantly  different  in  the  intervention  group  compared  to
placebo. These mechanisms are similar in those postulated to take place post-DB.
Baclofen may have other mechanisms of action as well, as shown by[13] where baclofen
reduced voluntary gastric straining events and the authors postulate that this could be
either related to central mechanisms of reducing compulsive behaviours of straining
or by reducing the mechanosensitivity of the stomach as studies[23] have shown that
patients with RS often have increased gastric sensitivity to distension.

There are likely psychosocial  and cognitive processes in play that initiate and
perpetuate symptoms in RS as evident  by patients  reporting onset  of  symptoms
following  acute  illness[24],  surgeries[18],  psychological  stress[18]  and  major  life
events[11,18,24].  Comorbid psychiatric disturbances such as depression, anxiety and
somatoform disorders[12,18] were frequently found in RS patients, and it is not entirely
clear whether these are causes or consequences of RS. Pediatric studies[25] have shown
that successfully treating psychiatric disorders, when present, is helpful for RS. It is
not unreasonable to think that the same applies to adult patients as patients with
psychiatric disorders may have a lack of motivation which interferes with compliance
to  behavioral  treatments[12],  and  therefore  needs  to  be  addressed.  Behavioral
treatments targeting stress reduction and improving coping mechanisms to symptoms
have also been shown to be helpful in reducing symptoms in RS[16]. A single open
label  study  looked  at  21  adults  with  RS[17]  and  looked  the  effect  of  supportive
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psychotherapy  together  with  a  prokinetic  leveosulpiride.  Only  38%  of  patients
showed improvement, so perhaps psychotherapy itself is not efficacious but possibly,
a more targeted form of psychotherapy in association with behavioral treatments may
be effective.  As such,  investigators are currently actively recruiting patients and
looking into using a form of Cognitive Behavioral Therapy to treat this condition
(https://clinicaltrials.gov/ct2/show/NCT03113682).

Interestingly, it has been suggested that refractory cases of rumination be treated
with surgery such as fundoplication[15].  In this study, all  5 patients had complete
cessation of symptoms post-surgery, although 4 out of 5 patients had a hypotensive
LES  while  3  out  of  5  had  hiatal  hernias  and  pathological  acid  exposure,  thus
improvement in their symptoms could have been due to improvement in their GERD.
It  is  therefore  not  recommended to  treat  RS patients  with  surgery  without  con-
comitant GERD or structural abnormalities at this point without further evidence.
However, this study showed the likely contribution of an incompetent LES in the
overall picture manifestation of RS.

There were some limitations to our analysis. We only included studies in English,
and  we  also  excluded  pediatric  studies  since  our  focus  was  on  adult  patients.
However,  some  of  the  results  from  pediatric  studies  could  still  be  relevant  in
understanding the efficacy of RS treatment. Even though most of the studies included
some form of physiological testing, the studies were heterogenous and tests such as
gastric emptying studies or 24-h pH impedance studies were often not performed.
Thus,  the diagnosis  of  GERD and gastroparesis  may be missed in some of  these
patients labeled as RS, and therefore caution needs to be exercised in interpreting
some of the study results. It was difficult to make strong conclusions based on the
strength of the data as only 3 studies were controlled and only 2 were randomized
interventions. In view of the limited literature available in this field, we retained
observational studies despite knowing that they were prone to bias, and thus our
recommendations are not based on strong evidence, but rather a summary of what is
available in the literature (Tables 2 and 3).

In conclusion, RS may present similarly to other conditions such as GERD and
gastroparesis and is likely under-recognized, therefore clinicians need to be aware of
this syndrome in their differential diagnosis. Although evidence for treatment options
is still limited, the strongest evidence points towards the use of DB and Baclofen, and
both should be considered depending on their  availabilities.  Most of  the studies
analyze are limited by the small sample sizes and variability in delivery of biofeed-
back. Therefore, further studies are needed to tackle these knowledge gaps.
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Table 3  Suggested approach in treatment of rumination syndrome

Condition Treatment

Initial treatment Extensive explanation of condition and underlying mechanism together with
reassurance of benign nature of condition[2,20]

Diaphragmatic breathing by trained personnel (with EMG guidance or
HRiM if available)

If no response to diaphragmatic breathing after ensuring compliance,
Baclofen 5-10 mg three times daily

For refractory cases Consider alternative diagnosis (GERD, gastroparesis, functional dyspepsia,
supragastric belching) and treat appropriately

Since both DB and baclofen appear to be effective and work via different
mechanisms, we postulate that a switching to the other therapy or a
combination of these therapies could be useful in cases refractory to either
treatments

Address psychological illness, if present. Consider adjunctive psychological
therapies to correct cognitive processes that may perpetuate symptoms

EMG: Electromyography; GERD: Gastroesophageal reflux disease; DB: Diaphragmatic breathing.
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