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Aim: to characterize the incidence, clinical features, pathophysiological mechanisms, diagnosis and treatment
of patients with idiopathic gastroparesis.

Material and methods. The search for sources was carried out in publicly available databases of peer-reviewed
scientific literature RSCI, CyberLeninka, PubMed/MEDLINE, Google Scholar in 1990-2025 using the keywords
“idiopathic gastroparesis”, “symptoms”, “pathophysiology”, “diagnosis”, “treatment”, “consensus”.

Results. The Consensus of the United European Gastroenterology and European Society for Neurogastroenterolo-
gy and Motility on gastroparesis (2021) and the Rome Foundation and International Neurogastroenterology and Mo-
tility Societies Consensus on idiopathic gastroparesis (2025) define idiopathic gastroparesis (gastroparesis of un-
known etiology) as symptoms of nausea and vomiting, often accompanied by postprandial fullness and early satiety,
associated with delayed gastric emptying in the absence of mechanical obstruction. According to expert estimates,
the incidence of gastroparesis in the USA is 0.16-4 %. Among the possible pathophysiological mechanisms of id-
iopathic gastroparesis (dysfunction of n. vagus and smooth muscle cells, loss of interstitial cells of Cajal, nNOS,
macrophages, expressing heme oxygenase-1, abnormalities of syncytium of PDGFRa'-cells, etc.), autonomic neu-
ropathy with loss of enteric nerves is the most proven. In the diagnosis of idiopathic gastroparesis, 4-hour scintig-
raphy and 13C breath test are preferred. Consensus recommendations for the idiopathic gastroparesis treatment:
nutritional support, from the spectrum of pharmacological and surgical interventions, prokinetics and antiemetics
are potentially useful. However, the results of treatment often do not adequately address clinical needs.
Conclusion. Large-scale prospective studies of alternative approaches to diagnosis and to individualized methods
of idiopathic gastroparesis treatment are needed.
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UononaTtunyeckuii ractponapes

W.H. l'puropsesa

Hay4Ho-uccnenoBatesnbCkuii MHCTUTYT Tepanuu v MNpoguaaKkTUHeckor MeanumnHel — punnan GrbHY «PeaepasnbHbii
mnccnenoBaTesbCkuii UeHTP “VIHCTUTYT umTonoruv n reHetukn” Cubupckoro otgeneHusi POCcuiickoi akaaemMmm Hayk»,
HoBocubupck, Poccurickas denepadms

Llenb: aTb XapakTEPUCTUKY YaCTOTbl, KIIMHUYECKUX NPUSHAKOB, NAaTOPU3NONIOrMYECKNX MEXAHN3MOB, ANArHOCTU-
KV U IeYEHNS NaLVEHTOB C NOVMONATUYECKMM FracTponape3om.

Matepuan u meToapbl. [1OMCK NCTOYHVKOB NMPOBOAMAN B 00OLLEAOCTYNHbIX 6adax AaHHbIX PELLEH3MPYEMON Hay4y-
Hon nutepatypsbl PUHLL, CyberLeninka, PubMed/MEDLINE, Google Scholar B8 1990-2025 rr. no kto4eBbiM CI0OBaM
«MANONATUYECKUI racTPOnapes», «<CUMMATOMbI», «MATOPU3NONOTNSA», «ANATHOCTUKA», «IEHEHNE», <KKOHCEHCYC>.
Pe3ynbraTtbl. KOHCEHCYCbl OObEANHEHHOrO €BPOMENCKOro raCTPO3HTEPOSIOrMYEeCckoro obLLecTBa MexayHapoa-
HbIX OOLLLECTB HEMPOracTPOSHTEPONOrM U MOTOPUKM MO racTponapesy (2021) n Pumckoro ¢poHaa no namonatmye-
ckomy ractponapesy (2025) onpenensioT namonaTuiecknin ractponapes Kak CUMMATOMbI TOLUHOTbLI M PBOTbI C HacTO
COMYTCTBYOLUMMN NOCTAPaHAVANbHbIM NEPENOSIHEHNEM U PAHHUM HACbILLEHMEM, CBSAI3AHHbIE C 3a4EPXKOM Orno-
POXHEHUS Xenyaka npu OTCYTCTBUM MEXaHN4eCckon ob6CcTpykumn. Mo oueHkamMm 3KCNepToB, YacToTa racTponapesa
B CLUA coctaBnsieT 0,16-4 %. Cpeaym BO3MOXHbIX MAaTOPU3NONOrMYECKMX MEXAHM3MOB UANOMNATUYECKOro racTpo-
napesa (AMCPYHKUMS N. vagus v mMaaKoMbILLEYHbIX KITETOK, MOTEPS MHTEPCTULManbHbIX kneTtok Kaxans, nNOS, ma-
KpodaroB, 3KCNPECCUPYILLINX reMmokcureHasy-1, aHomanum cnHumtna PDGFRao'-kneTok 1 ap.), Hambonee moka-
3aHa aBTOHOMHAs HEMPOMaTUS C MOTEPEN BHTEPasbHLIX HEPBOB. B AnMarHoCTrke nanonaTnyeckoro ractponapesa
npeanoYTUTEesNbHbl CUMHTUrpadus B TeyeHne 4 yacoB n '*C-gpixaTtesnbHbli TecT. PekomeHgaumm KoHCEHCYCOB B fe-
YEeHUN MAMOMNATUYECKOro racTponapesa: HyTpuLMonormieckas nogaepxka, 3 BCcero crnekrpa GapmMakoiormyeckmx
1 XMPYPruyeCckmx BMELLATENbCTB MOTEHLMANbHO NOIE3HbIMU SBASIOTCS NPOKUHETUKN Y MPOTUBOPBOTHLIE CPEACTBA.
OpHako 3a4acTyio pedysbTaThl IEHEHUS HE YA0BNETBOPSIOT KIIMHNYECKMM NOTPEOHOCTAM.
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3aknovyeHue. Heobxoaumbl LLUMPOKOMACLUTAOHbIE MPOCMNEKTUBHbLIE UCCIEA0BaHUS aflbTEPHATUBHBLIX MOOX0O0B
K OVArHOCTUKE U MHOMBUAYANN3UPOBAHHbIX METOAO0B JIeYEHMS MOMOMNATMYECKOrO racTponapesa.

KnioueBble cnoBa: nanonaTtuieckmii ractponapes, CUMMNTOMbI, NaTODU3N0NOrns, ANarHOCTMKa, IeHeHEe, KOHCEHCYC
KoHdnukT uHTEepecoB: aBTop 3asBnseT 06 OTCYTCTBMM KOHDSIMKTA MHTEPECOB.

duHaHcupoBaHue: paboTa BbINOJIHEHA B pamMkax rocygapCTBEHHOro 3aAaHus no teme «M3yyeHrne monekynsp-
HO-TE€HETUYECKNX N MOJIEKYJIIPHO-BMONOrMYECKMX MEXAHN3MOB Pa3BUTUS PACMPOCTPAHEHHbIX TepaneBTUYEeCKNX
3aboneaHnin B C1bupu o COBEPLLUEHCTBOBAHUSA NOAXOO0B K UX PaHHE AuarHocTuke 1 npodunaktmike», 2024—

2028 rr. (FWNR-2024-0004).

Ansa untupoBanua: puropeesa V.H. ignonatunyeckuii ractponapes. POCCUIACKUI XypHan raCTPO3HTEPOSIONMN, renaTonornv,
kononpokTonoruu. 2026;36(1):7-15. https://doi.org/10.22416/1382-4376-2026-36-1-7-15

Introduction

Gastroparesis is a complex of symptoms associ-
ated with delayed gastric emptying in the absence
of mechanical obstruction. The main symptoms are
nausea, vomiting, fullness after eating, early sati-
ety, epigastric pain, bloating in the upper abdomen,
and belching. Symptoms must persist for more than
three months [1, 2].

The prevalence of gastroparesis is unknown be-
cause the diagnosis of gastroparesis requires the de-
termination of gastric emptying in the entire pop-
ulation sample, which has not been done so far,
and gastric emptying has been assessed only in in-
dividuals who sought medical care [3] or from med-
ical records [4, 5]. For example, the age-adjusted
prevalence of gastroparesis estimated by various
methods in the USA was 9.6 for men and 37.8
for women per 100,000 person-years [3]. In an-
other epidemiological study the age- and sex-stan-
dardized prevalence of gastroparesis was 267.7 per
100,000 adults [4], in a large cross-sectional pop-
ulation study (>43 million medical records) this
figure was 0.16 % [5], and according to an esti-
mate by a group of leading experts on gastropare-
sis, H.P. Parkman et al., this disease may affect
5 million [6] or up to 4 % of the US population
[7]. Over the past 16 years, the aggregate charges
(i.e., “national bill”) for gastroparesis increased
by 1026 % to $568.42 million annually [8].

Clinical features of idiopathic gastroparesis

By etiology, gastroparesis is divided into sev-
eral categories: in the most cited classical study
in the world by I. Soykan et al. [2], among patients
with gastroparesis, the incidence of idiopathic form
is 36 %, diabetic gastroparesis — 29 %, post-surgical
gastroparesis — 13 %, gastroparesis in Parkinson’s
disease — 7.5 %, in collagenoses — 4.8 %, intestinal
pseudo-obstruction — 4.1 %, and of mixed causes —
6 %. In an epidemiological study, the incidence
of diabetic gastroparesis was 57.4 %, post-surgi-
cal — 15 %, drug-induced gastroparesis — 11.8 %,
and idiopathic gastroparesis — 11.3 % [4]. In the
study of gastroparesis in Olmsted County (USA),

49.4 % of patients were diagnosed with idiopath-
ic gastroparesis and 25.3 % with diabetic gastropa-
resis [3]. In the Gastroparesis Clinical Research
Consortium (GpCRC) registry of 1,400 patients
with gastroparesis, almost two-thirds of all cases
were idiopathic gastroparesis [9].

Idiopathic gastroparesis (IGP) is a gastroparesis
of unknown cause, diagnosed based on the absence
of diabetes mellitus, previous gastric surgery, other
endocrine, neurological, or rheumatological causes,
and the use of medications that can delay gastric
emptying (opioids, anticholinergics, calcium chan-
nel blockers, tricyclic antidepressants, etc.) [10].
A frequent overlap of symptoms of IGP and func-
tional dyspepsia has been noted [6, 10, 11], with
86 % of patients with IGP meeting the criteria for
functional dyspepsia, while 1.2 % meet the criteria
for epigastric pain syndrome, and 91.0 % meet the
criteria for postprandial distress syndrome [12],
the latter being significantly more common than
epigastric pain syndrome [13]. This complicates
the diagnosis of gastroparesis, so it has been pro-
posed to classify patients with a predominance
of nausea and vomiting associated with more pro-
nounced retention of gastric emptying as “gast-
roparesis”, and to define early satiety, postprandi-
al fullness, and pain or burning in the epigastrium
as the cardinal symptoms of “functional dyspep-
sia” [6, 11].

The predominant symptoms in patients with IGP
were nausea (34 %), vomiting (19 %), abdominal
pain (23 %), bloating (7 %), gastroesophageal reflux
(6 %) [12], and postprandial fullness [14]. Overall,
22 % of patients with IGP reported chronic stable
symptoms, 29 % had refractory symptoms and were
unable to maintain oral feeding; in half of the cases,
the onset of IGP symptoms was acute [12]. In another
study, patients with IGP were more likely to report
nausea (79 %), vomiting (41 %), pain (71 %), bloating
(90 %), postprandial fullness (97 %), as well as early
satiety (72 %), epigastric burning (62 %), and belching
(57 %) [15]. In IGP, increased sensitivity to gastric
distension was observed, associated with the nature
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and severity of gastroparesis symptoms (higher inci-
dence of early satiety, epigastric pain and weight loss,
p < 0.005 in all cases) [15].

IGP is more common in women — according to
various data, 69 % [7], 75 % [12, 16], 91 % of cas-
es [17]. It has been proven that in normal young
premenopausal women, gastric emptying occurs
more slowly than in men [18]. Women have more
severe symptoms of gastroparesis [7], they are
more often hospitalized for gastroparesis, but in
men, clinical outcomes of gastroparesis are signifi-
cantly worse than in women [19]. 46 % of patients
with IGP were overweight [10]. Among women
with IGP, compared to men, a lower frequency
of overweight and smoking was noted [12]. In pa-
tients with IGP, body weight is directly associat-
ed with upper abdominal pain (p = 0.01) and vice
versa — with the severity of abdominal bloating
(p < 0.001) [20]. Depression was noted in 23 %
of patients with IGP, gastroesophageal reflux —
in up to 40 % of patients [2].

The clinical severity of gastroparesis can be as-
sessed using the American Neurogastroenterology
and Motility Society (ANMS) scale for the
treatment of gastroparesis: Grade 1 — mild gas-
troparesis (symptoms are controlled with a nor-
mal diet); Grade 2 — compensated gastropare-
sis (symptoms are partially controlled with diet
therapy and medications); Grade 3 — gastropa-
resis with gastric failure (refractory symptoms)
[21, 22]. Severe Grade 3 IGP were associated
with the use of antiemetics (odds ratio (OR) —
4.06; p = 0.004), use of total/parenteral support
(OR = 6.41; p < 0.001), and nausea severity
(OR = 1.45; p = 0.006), while postmenopause
was associated with mild IGP of Grade 1
(OR = 0.30; p = 0.004) [12].

Compared with diabetic gastroparesis, pa-
tients with IGP were on average 13 years
younger at the onset of symptoms, had low-
er body weight, less often required inpatient
treatment for gastroparesis [23], and had
less severe vomiting, both in terms of severi-
ty and the number of episodes [24]. Vomiting
was less common in IGP (57 %) compared
with diabetic gastroparesis (81 %, p = 0.004)
[25], whereas patients with IGP had more se-
vere early satiety and postprandial fullness sub-
scores [23]. Nausea, which worsens during or af-
ter meals, was generally more common in IGP
(52.4 %) compared with diabetic gastroparesis
(32.7 %) [25]. Upper abdominal pain was more
common in IGP than in diabetic gastroparesis
(76 % — IGP, 60 % — type 1 diabetes melli-
tus, 70 % — type 2 diabetes mellitus; p = 0.01)
[23]. According to H.P. Parkman et al. [23],
IGP may have more pronounced sensory and/or

accommodation dysfunction with a predomi-
nance of abdominal pain and fullness, while di-
abetic gastroparesis may be more likely to be
caused by motor dysfunction with a predomi-
nance of vomiting and delay of gastric emptying.

The consensus of the Rome Foundation and the
International Societies of Neurogastroenterology
and Motility on IGP (2025) defined nausea and
vomiting as the cardinal symptoms of IGP, of-
ten accompanied by symptoms of early satiety
and postprandial fullness [26].

Pathophysiological mechanisms

of idiopathic gastroparesis

The main links in the pathogenesis of IGP are
still not fully understood; it is believed that im-
mune-mediated mechanisms are associated (Fig. 1):

— with abnormal function of the enteric nervous
system — a decrease in the number of enteric nerve
fibers in IGP by 14 % [16] or even 69 % [27];

— with loss of vagal function — a higher sym-
pathovagal balance at rest (LFa/RFa), associated
with a decrease in parasympathetic activity, leads
to impaired coordination of antropyloroduodenal
motility of the stomach and is therefore associated
with more severe upper gastrointestinal symptoms in
patients with IGP, but not with diabetic gastropa-
resis [17];

— with the loss of non-muscle cells of mesenchy-
mal origin within the muscular layer of the gastroin-
testinal tract, the so-called interstitial cells of Cajal,
pacemaker cells [ 28], the loss of which is associated
with a disruption in the generation and propagation
of slow waves, which leads to abnormal gastric emp-
tying: in patients with IGP, compared with diabetic
form, more diffuse and much more pronounced dam-
age to the ultrastructure of interstitial cells of Cajal
was noted in electron microscopic [16] and immuno-
histochemical studies [29], but the loss of interstitial
cells of Cajal did not correlate with the severity of
gastroparesis symptoms [30];

— with decreased expression of neuronal nitric ox-
ide synthase (nNOS), detected in 40 % of patients
with IGP and in 20 % of patients with diabetic gas-
troparesis — this leads to deterioration of gastric
accommodation and pyloric relaxation [16];

— with increased leukocyte infiltration with im-
munoreactive CD45 and CD68 in the myenteric
plexus, which regulates contraction and relaxation
of gastric smooth muscles [16], and in patients with
IGP, overall clinical severity and nausea are associ-
ated with the presence of myenteric immune infil-
trate [30];

— with loss of CD206* anti-inflammatory macro-
phages of the antral circular muscles [31];

— with changes in the expression of immune
genes in transcriptome profiling of human gastric
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of idiopathic gastroparesis

A. Pathophysiology
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Figure. Pathophysiology of idiopathic gastroparesis (A) and gastric emptying in normal (B) and gastropa-
retic (C) conditions (adapted from https://patient.gastro.org/gastroparesis/): CD45 and CD68 — general
immune cells; CD206 — a membrane protein expressed on anti-inflammatory macrophages; EN — enteric
nerves; M1 — pro-inflammatory macrophages; M2 — anti-inflammatory macrophages; ADC — antroduode-
nal coordination; nNOS — neuronal nitric oxide synthase; HMOX1 mRNA — mRNA encoding the heme
oxygenase-1 gene HMOX1; MYH11 mRNA — mRNA encoding the smooth muscle myosin heavy chain
protein MYH11; MYLK1 mRNA — mRNA encoding the smooth muscle myosin light chain kinase MYLK1;
PAK1 mRNA — mRNA encoding the p21-activated kinase PAK1; PDGFRa* mRNA — mRNA encoding the
platelet-derived growth factor receptor a-positive (PDGFRa*) on intramuscular fibroblasts; ICC — intersti-

tial cell of Cajal; LES — lower esophageal sphincter

muscle tissue [32, 33] and proteomic analysis [34] —
in IGP, a decrease in the expression of smooth muscle
cell mRNA encoding specific contractile and regula-
tory proteins (in particular, myosin MYH11 and ki-
nases MYLK1 and PAK1) and a decrease in the num-
ber of intramuscular fibroblast-like cells expressing
platelet-derived growth factor receptor a-positive
(PDGFRa*), which affect neurotransmission and
thereby controls the contractility of the stomach
muscles, forming, together with interstitial cells
of Cajal and smooth muscle cells, an integrated unit
called a syncytium, as well as a decrease in HMOX1
mRNA encoding the hemeoxygenase-1 protein (a cy-
toprotective enzyme that is expressed in CD206*
macrophages and protects interstitial cells of Cajal

from oxidative stress) were detected [32]; an in-
crease in enriched genes of the proinflammatory M1
macrophage phenotype (0.04 + 0.03 % in patients
with IGP vs. 0.004 + 0.007 % of genes in controls,
p =0.02 [33]) and a decrease in the anti-inflammato-
ry M2 phenotype [33, 34]. The authors [32] believe
that IGP may be associated to a greater extent with
changes in the expression of contractile proteins by
smooth muscle cells and the loss of PDGFRa* fibro-
blast-like cells than with the loss of interstitial cells
of Cajal.

However, among the ESNM experts (2021),
no qualified majority was achieved to support the key
pathophysiological role of interstitial cells of Cajal
loss, vague nerve function, smooth muscle changes,
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genetic factors, cytokine release, peptide hormones
in susceptibility to gastroparesis and the occurrence
of gastroparesis symptoms, but enteric nerve loss
is recognized as a pathophysiological mechanism
in gastroparesis [11].

Characteristics of the degree of gastric

retention in gastric hyperplasia

A generally accepted method for assessing
of gastric emptying for the diagnosis of gastroparesis
is scintigraphy examination of gastric emptying from
solid food labeled with 99mTc with visualization
for 4 hours (the criteria for gastric emptying delay
are detection of > 60 % of the contents in the stomach
after 2 hours, and > 10 % — after 4 hours) [7, 11, 12,
14, 23, 26]. In addition to scintigraphy, *C breath
test, wireless capsule for motility assessment, an-
tropyloroduodenal manometry, electrogastrography
[10, 11, 21, 26], transabdominal ultrasound [35],
etc. are used to diagnose IGP. According to scintig-
raphy results, 45 % of patients with IGP had mild
delay of gastric emptying (<20 % of gastric con-
tents) at 4 hours, 27 % had moderate delay of gastric
emptying (>20—35 %), and 28 % had severe delay
of gastric emptying (>35 %) [12]. The 4-hour de-
lay of gastric emptying rate in scintigraphy in IGP
patients with overweight or normal weight was 31
and 26 %, respectively [12].

Compared to IGP, delay of gastric emptying was
higher in patients with diabetic gastroparesis [23].
Thus, delay of gastric emptying on 4-hour scintigra-
phy was confirmed in 16 % of patients with IGP and
in 29 % of patients with diabetic form (p = 0.01),
but in the IGP experienced more symptoms after
taking a test breakfast for scintigraphy compared
to patients with diabetic gastroparesis [14].

In patients with IGP, histological examination
of full-thickness biopsies did not reveal any correla-
tion between the delay of gastric emptying degree
on 4-hour scintigraphy and loss of interstitial cells
of Cajal or enteric nerves, which, on the contrary, was
confirmed in patients with diabetic gastroparesis [30].

Certain studies have identified a moderate cor-
relation between the severity of IGP symptoms
and the 4-hour gastric emptying rate (» = 0.169;
p =0.035) [12, 24]. Conversely, other investigations
found no correlation between the overall severity
of IGP symptoms and gastric emptying parameters
[10, 11, 15, 25]. Based on these latter findings, some
authors [15] have concluded that in patients with
IGP, the symptom profile is determined by proxi-
mal stomach dysfunction rather than by the severity
of delayed gastric emptying.

Treatment

Since 64 % of patients with IGP or diabetic gas-
troparesis have deficiencies in calories, vitamins A,

B, C, K, iron, potassium, zinc, and minerals [36],
dietary modification is useful in the treatment of pa-
tients with IGP, and rehydration and nutritional
support in the form of enteral or parenteral nutri-
tion may be required in cases of severe weight loss
or intractable vomiting [11].

An epidemiological study of IGP in Great Britain
showed that 31.6 % of patients with IGP did not re-
ceive any formal pharmacological therapy after diag-
nosis [37]. The Rome Foundation and International
Societies of Neurogastroenterology and Motility
consensus on IGP recommended diet, nutrition-
al support, and opioid cessation for treatment,
and considered antiemetic and prokinetic agents
to be potentially useful [26]. The United European
Society of Gastroenterology and European Society
of Neurogastroenterology and Motility Consensus
Panel on gastroparesis agreed on the use of dietary
interventions as well as prokinetics as a group
and 5-HT4 receptor agonists as a class [11]. There
is no consensus on the efficacy of proton pump in-
hibitors, different types of antiemetics (SHT3 an-
tagonists ondansetron, granisetron, etc.), 5-HT1A
agonists (tandospirone, buspirone), ghrelin receptor
agonists (relamorelin, ulimorelin, TZP-102), motilin
receptor agonists (camicinal, mitemcinal, erythromy-
cin, clarithromycin), neurokinin-1 receptor antago-
nists (aprepitant, tradipitant), opioid antagonists
(naloxone, naloxegol), phosphodiesterase-5 inhibi-
tor (sildenafil), non-selective cannabinoid receptor
agonists (tetrahydrocannabinol, dronabinol), tricy-
clic antidepressants (nortriptyline), selective sero-
tonin reuptake inhibitors, serotonin and norepineph-
rine reuptake inhibitors, antidepressant mirtazapine,
other neuromodulators, herbal medicine (including
Iberogast STW-5), acupuncture, or psychological
therapy (including hypnotherapy and cognitive be-
havioral therapy) for gastroparesis. The same applies
to invasive treatments: botulinum toxin injections,
gastric electrical stimulation, pyloric endoscopic
myotomy, or (partial) gastrectomy [11].

In this review, we will only present a few studies
of treatment approaches that identify patients with
IGP. Metoclopramide, a dopamine-2 receptor antag-
onist, is the only drug approved in the United States
for the treatment of gastroparesis, including IGP
[38]. Treatment with domperidone resulted in sig-
nificant improvement in prospective studies of pa-
tients with gastroparesis (63 % of patients with IGP,
32 % — with diabetic gastroparesis, and 5 % — af-
ter fundoplication) [39] and up to 70 % of patients
with IGP [2].

A recent meta-analysis [40] demonstrated signif-
icant improvements in gastric emptying and GCSI
scores among patients with both idiopathic and dia-
betic gastroparesis receiving highly selective 5-HT4
agonists (velusetrag, felcisetrag, prucalopride),
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although a previous randomized, placebo-controlled
trial using prucalopride found significant improve-
ments in symptoms and gastric emptying only in pa-
tients with IGP, but not in patients with diabetic
gastroparesis [41].

Neurokinin-1 receptor antagonists can allevi-
ate nausea and vomiting in IGP (aprepitant [42])
and in patients with both idiopathic and diabet-
ic gastroparesis (tradipitant [43]). Erythromycin,
a motilin receptor agonist, improves gastric emp-
tying by 40—50 % in both idiopathic and diabetic
gastroparesis, but the clinical response declines after
4 weeks of oral erythromycin [44].

Among patients with IGP, 15 weeks of the tri-
cyclic antidepressant nortriptyline was ineffective
in alleviating gastroparesis symptoms by altering
visceral sensitivity [45].

Intrapyloric injection of botulinum toxin A,
which relieves pyloric spasm, improves both gas-
tric emptying and gastroparesis symptoms in pa-
tients with IGP [46], but these results were not
confirmed in another cohort of patients with
82.6 % IGP [47]. Predictors of success after pero-
ral endoscopic gastric myotomy (G-POEM) were
found in a meta-regression analysis to be idiopath-
ic etiology of gastroparesis, previous treatment
with botulinum toxin, and gastric electrical stim-
ulation with Enterra device [48]. Gastric electri-
cal stimulation had an immediate and powerful
antiemetic effect in 38 patients (mainly with IGP)
with drug-refractory gastroparesis [49]. However,
idiopathic etiology, compared with diabetic one,
was found to be a less favorable prognostic factor
for clinical improvement of gastroparesis treatment
in gastric electrical stimulation during an 18-month
follow-up [50]. More recently, a prospective, dou-
ble-blind, randomized trial of gastric electrical
stimulation in the treatment of chronic vomiting in
patients with IGP showed a reduction in vomiting
both during the initial 6-week treatment and after
12 months of ongoing course of electrostimulation
[51]. Placement of a percutaneous gastrostomy tube
to decompress the distended stomach may be useful
for symptomatic relief in patients with refractory
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