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Abstract
Refractory diabetic gastroparesis (DGP), a disorder that 
occurs in both type 1 and type 2 diabetics, is associ-
ated with severe symptoms, such as nausea and vomit-
ing, and results in an economic burden on the health 
care system. In this article, the basic characteristics 
of refractory DGP are reviewed, followed by a discus-
sion of therapeutic modalities, which encompasses the 
definitions and clinical manifestations, pathogenesis, 
diagnosis, and therapeutic efficacy evaluation of refrac-
tory DGP. The diagnostic standards assumed in this 
study are those set forth in the published literature 
due to the absence of recognized diagnosis criteria 
that have been assessed by an international organiza-
tion. The therapeutic modalities for refractory DGP are 
as follows: drug therapy, nutritional support, gastric 

electrical stimulation, pyloric botulinum toxin injection, 
endoscopic or surgical therapy, and traditional Chinese 
treatment. The therapeutic modalities may be used 
alone or in combination. The use of traditional Chinese 
treatments is prevalent in China. The effectiveness of 
these therapies appears to be supported by preliminary 
evidence and clinical experience, although the mecha-
nisms that underlie these effects will require further 
research. The purpose of this article is to explore the 
potential of combined Western and traditional Chinese 
medicine treatment methods for improved patient out-
comes in refractory DGP.
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Core tip: In this review, we summarize the latest thera-
peutic approaches for refractory diabetic gastroparesis 
(DGP), a condition that may be difficult to treat. For 
most patients with refractory DGP, invasive and expen-
sive treatment options are frequently applied. They 
cause mental suffering and are expensive, and not 
all patients are likely to benefit from these therapies. 
Therefore, as with many chronic conditions, patients 
may seek complementary and alternative therapies. In 
clinical practice, traditional Chinese medicine (TCM) ap-
pears efficacious and offers a less invasive treatment 
option. Moreover, preliminary evidence in the literature 
has also suggested the efficacy of TCM. 
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OUTLINE OF REFRACTORY DIABETIC 
GASTROPARESIS
Definition and clinical manifestations
First described in 1958, diabetic gastroparesis (DGP) 
is a well-established complication of  diabetes mellitus 
(DM). As a chronic motility disorder of  the stomach 
that is associated with both type 1 and type 2 DM, DGP 
is characterized by delayed gastric emptying (GE) of  a 
solid meal with no evidence of  mechanical obstruction. 
The most common disabling symptoms of  DGP include 
nausea, vomiting, postprandial fullness, early satiety, and 
bloating[1-3]. In some patients with DGP, symptoms such 
as severe, persistent nausea and vomiting may be very 
difficult to treat, which together define refractory DGP. 
This condition is often unresponsive to medical therapy, 
and because patients are unable to maintain nutrition 
via the oral route, frequent emergency department visits 
and/or hospitalization may be necessary[2,4,5]. The overall 
prevalence of  refractory DGP has not been determined; 
however, severe symptoms necessitating multiple hospi-
talizations are estimated to occur in 2% to 5% of  patients 
with gastroparesis (GP)[6].

Refractory DGP contributes to a range of  morbidity 
issues, including weight loss, malnutrition due to inad-
equate caloric and fluid intake, electrolyte disturbances 
and dehydration, poor glycemic control, recurrent epi-
sodes of  diabetic ketoacidosis, and increased healthcare 
utilization[1,5-7]. These effects on health may also decrease 
work performance and disrupt normal life, which may 
themselves be disabling consequences. Notably, refrac-
tory DGP is increasingly recognized for its significant 
economic burden on the health care system[8-10].

Pathogenesis
The pathogenesis of  DGP has been related to autonomic 
neuropathy of  the vagal innervation of  the stomach 
in up to 40% of  cases[11,12]. Many of  the metabolic and 
hormonal disturbances caused by DM may also lead to 
impaired gastric tonicity and antral contractions[13].

Diagnosis
To date, there has been no accepted definition for the di-
agnosis of  refractory DGP; most diagnostic parameters 
are drawn from the published literature and are based on 
reported clinical experiences. The key diagnostic criteria 
are as follows: (1) documented diagnosis of  DGP for 
more than one year; (2) refractoriness or intolerance to 
antiemetics and prokinetics after more than 6 mo on a 
full regimen of  standard medical therapy; (3) more than 
7 emetic episodes per week or chronic daily nausea; 
and (4) delayed GE (> 60% retention at 2 h and/or > 
10% at 4 h on the basis of  a standardized scintigraphic 
method for GE of  a solid meal)[14-16]. Based on published 
literature, spleen-kidney yang deficiency syndrome is 
thought to be common for refractory DGP in traditional 
Chinese medicine[17-20]. 

Efficacy evaluation
The efficacy of  treatment for refractory DGP demands 
closer evaluation, as the subjective symptoms reported by 
patients, rather than sole reliance on results of  GE tests, 
play an important role in the evaluation of  treatment effi-
cacy. The efficacy evaluation associated with an objective 
indicator may not be ideal, as some reports have indicated 
a poor correlation between improvement in GP symp-
toms and GE test results[21,22]. Additionally, frequent vom-
iting and generalized weakness may also interfere with 
the performance of  this complicated objective test, as it 
is very difficult to complete GE studies in patients with 
severe nausea and vomiting. The subjective symptoms are 
the only measures that directly reflect the patient’s experi-
ence of  symptom severity, functioning, and well-being[23].

Quantification of  the severity and characteristics of  
GP symptoms has been facilitated by the introduction 
of  validated questionnaires. The Gastroparesis Cardinal 
Symptom Index (GCSI) has been the most widely used 
validated questionnaire and best reflects the subjective 
symptoms reported by patients, with a high correlation 
between these symptoms and GE. The GCSI is an as-
sessment of  symptom severity over a two-week period 
that incorporates nine symptoms assessed by three sub-
scales (postprandial fullness/early satiety, nausea/vomit-
ing, and bloating) and represents a subset of  the more 
comprehensive Patient Assessment of  Gastrointestinal 
Symptoms[24-26]. Furthermore, weekly vomiting frequency 
and severity, the SF-36 Health Status Survey question-
naire, nutritional status, and weight of  patients are also 
commonly measured parameters for study enrollment 
and efficacy evaluation in research trials. 

TREATMENT OVERVIEW
Management
Strategies for the treatment of  refractory DGP in clini-
cal practice are based on controlling symptoms (particu-
larly nausea and vomiting), improving delayed GE, and 
providing dietary and hydration measures to stabilize 
weight and support nutrition[2]. First among the general 
principles that apply to refractory DGP treatment is the 
establishment of  an accurate diagnosis of  GP. Second, 
the metabolic status should be evaluated and glycemic 
control should be optimized, as hyperglycemia has been 
demonstrated to delay GE and to weaken the effects of  
prokinetic drugs on GE. In patients with DM, glycemic 
control includes dietary measures, which generally include 
restricted meal volumes, increased meal frequency, small-
particle foods, and supplementary nutrition. The avoid-
ance of  excess fat and dietary fiber is necessary, as these 
dietary elements may aggravate delayed GE. With respect 
to drug therapy, standard drugs should be administered 
before patients are categorized as drug-refractory. For pa-
tients with medically refractory gastroparesis, gastric elec-
trical stimulation (GES) is a minimally invasive surgical 
method that should be considered for severe symptoms, 
especially nausea and vomiting. Pyloric botulinum toxin 
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(BTX) injection has also been used recently for refrac-
tory DGP, as reported in several small case studies. More 
aggressive treatments include hospitalization for the in-
tensive management of  high glucose levels with insulin 
administration, intravenous hydration, and intravenous 
administration of  antiemetic and prokinetic agents[1,2,26-28]. 
Enteral or parenteral nutritional support and/or surgical 
intervention may also be necessary. Gastrectomy is per-
formed as a last option and under conditions of  strict pa-
tient selection. The different therapeutic modalities may 
be used alone or in combination, according to the needs 
of  the individual patients. The use of  traditional Chinese 
medicine (TCM) in the treatment of  refractory nausea 
and vomiting is extensive. Preliminary evidence that has 
indicated the effectiveness of  TCM appears to support 
the efficacy of  TCM utilized in clinical practice. Addi-
tional research on the mechanism(s) of  action of  TCM, 
involving large-scale, randomized controlled trials, is war-
ranted to strengthen the evidence base for future stud-
ies. The purpose of  this article is to present the optimal, 
combined benefits of  Western medicine and traditional 
Chinese treatments for refractory DGP for improved pa-
tient outcomes.

Drug therapy
The standard drug therapy for DGP, essentially un-
changed over the past decade, mainly relies on the use of  
prokinetic agents, such as erythromycin, metoclopramide, 
and domperidone, which are the cornerstones of  refrac-
tory DGP therapy. Tegaserod, cisapride, bethanechol, 
and other drugs are also commonly used; however, the 
use of  cisapride is markedly restricted or may be discon-
tinued due to side effects[5]. Prokinetic agents have been 
demonstrated as the mainstay of  treatment in patients 
with DGP, although the benefits may be short-lived and 
some diabetic patients may respond poorly[1,2,26,27]. A 
meta-analysis involving 514 patients from 36 clinical trials 
revealed that erythromycin was the most potent stimulant 
of  GE[29], while a double-blind multicenter trial reported 
metoclopramide and domperidone as being equally ef-
fective in reducing symptoms of  nausea and vomiting in 
patients with DGP[30]. The antiemetic medications used 
included phenothiazine, a serotonin 5-HT3 receptor an-
tagonist, an antihistamine, and low-dose tricyclic antide-
pressants. The D2 receptor antagonists metoclopramide 
and domperidone also have some anti-emetic effects and 
are usually administered to patients with nausea and/or 
vomiting. Although the use of  antiemetic agents may 
delay stomach emptying, some patients who experience 
insufficient relief  from prokinetic drug therapy or who 
develop unacceptable toxicity to prokinetics may respond 
positively to antiemetics. In patients with refractory 
DGP, prokinetic agents and antiemetic medications are 
often used in combination to reduce symptoms. Patients 
with DM should also be counseled regarding the need 
to achieve tighter glycemic control. More aggressive glu-
cose monitoring that allows for the frequent dosing of  
short-acting insulin preparations to prevent post-prandial 

hyperglycemia is likely to be effective, as the prevention 
of  hyperglycemic spikes and widely fluctuating glyce-
mia may be more important than the maintenance of  a 
given steady-state blood glucose level[31]. In summary, the 
monitoring of  2-h postprandial blood glucose levels may 
be useful, as the potential advantages of  optimal glucose 
control are increased antral contractility, correction of  
gastric dysrhythmias, and accelerated GE[32,33].

Recently, a proof-of-concept study[34] demonstrated 
that a ghrelin receptor agonist (TZP-101) significantly 
improved GE and may be well tolerated in DM patients 
with moderate-to-severe chronic GP. Wo et al[35] con-
ducted a multicenter, randomized, double-blind, placebo-
controlled study of  TZP-101 in DGP patients with 
severe nausea/vomiting. They reported a reduction in the 
GCSI Nausea/Vomiting subscale score of  3.82 ± 0.76 (P 
= 0.011) at the end of  treatment compared with baseline 
in the 80 μg/kg group, a result that reached statistical sig-
nificance. The investigators demonstrated that TZP-101 
was able to reduce the frequency and severity of  nausea 
and vomiting, as well as the overall symptoms, to a sub-
stantial and significant degree in a subset of  the most 
refractory DGP patients.

Nausea and vomiting are often the most debilitating 
symptoms for patients with refractory DGP. Aprepitant, 
a neurokinin-1 receptor antagonist, has been approved in 
the US for nausea and vomiting associated with surgery 
and cancer chemotherapy. Chong et al[36] reported a case 
of  refractory nausea in a patient with DGP who was 
successfully treated with aprepitant. This treatment was 
continued for 4 mo, and the patient showed a rapid and 
significant response to the agent, with improvements in 
both nausea and vomiting, despite an absence of  signifi-
cant effects of  aprepitant on accelerated GE. The 5-HT2 
receptor antagonist mirtazapine[37] has also been shown to 
be effective in a single report involving refractory DGP. 
The severe recurrent nausea and vomiting that persisted 
for over 7 mo in this case improved dramatically within 
a few days of  once-daily mirtazapine administration. 
However, controlled studies may be warranted to further 
evaluate the benefit of  these medications in improving 
symptoms in patients with DGP. 

Other symptoms, such as early satiety, have been relat-
ed to the functional dyspepsia caused by defects in fundic 
accommodation. The use of  nitrates, buspirone, sumat-
riptan, and selective serotonin reuptake inhibitors may 
relax fundic muscles in this condition, but no relevant 
studies have indicated their efficacy in the management 
of  early satiety in patients with GP[5]. The pathogenesis 
of  abdominal pain, which can be disabling in patients 
with GP, is postulated to be due to sensory rather than 
motor dysfunction[38]. Thus, treatments that aim to re-
duce sensory afferent dysfunction may be more effective. 
However, agents commonly used in clinical practice, in-
cluding tricyclic antidepressants, gabapentin, paroxetine, 
and opiates, have been generally unsatisfactory in treating 
this pain. In a case report[39], a 50-year-old woman who 
had suffered from type 1 DM for 20 years was described 
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nificance. Symptoms of  nausea/vomiting, hospitalization 
rate, and nutritional status were also slightly improved. 
There were 23 major and 42 minor complications identi-
fied in this study, as well as one death that was directly 
caused by the J-tube placement, although a large pro-
portion of  the morbidity and mortality rates was clearly 
attributed to the malignant nature of  DM and other 
chronic illness-related factors. Jacober et al[44] reported 
the benefits of  J-tube feeding in 4 diabetic patients with 
refractory GP. They demonstrated that the J-tube may be 
effective in providing nutrition, fluids, and medications in 
cases of  either normal or abnormal small intestinal motor 
function. Technological improvements may influence the 
placement of  J-tubes and their efficacy[28,43]. Ginsberg et 
al[45] used an endoscopically placed clip that assisted with 
tube placement and may have possibly prevented later ac-
cidental dislodgement. In summary, in cases of  patients 
who fail medical therapy, the placement of  a J-tube may 
present an available option with acceptable morbidity and 
mortality rates. Prospective, randomized controlled trials 
of  J-tube use are required to provide more specific evi-
dence for the efficacy of  this therapy.

In patients with severe vomiting and fullness, the 
placement of  a gastrostomy tube (G-tube) for intermit-
tent decompression and the venting of  secretions may 
help to provide some symptom relief, but it is a poor 
choice for feeding due to delayed GE. The G-tube can be 
placed endoscopically, surgically, or by fluoroscopy guid-
ance. Hejazi et al[28] indicated that G-tube decompression 
is advocated in cases of  intestinal pseudo-obstruction 
rather than in the usual setting of  gastroparesis given 
that the infusion of  liquid meals into the stomach via a 
G-tube is unsafe due to the likelihood of  symptom ex-
acerbation and the risk of  pulmonary aspiration caused 
by delayed GE. Data from Revicki et al[46] revealed that 6 
of  8 patients were able to return to work or school with 
a venting gastrostomy. Kim et al[47] performed a non-
randomized study of  8 patients, the results of  which in-
cluded relief  of  nausea and some gastric decompression 
in the treatment of  refractory idiopathic GP.

Clinical data on other types of  tubes have been lim-
ited until now. The nasogastric tube is usually inserted 
for acute management by gastric decompression. Short-
term nasojejunal feeding is often used to help determine 
whether a patient may tolerate chronic small bowel feed-
ings via permanent enteral access[1,2,28,40]. 

Enteral alimentation is more acceptable than TPN in 
most patients. TPN introduces the risk of  catheter-relat-
ed infections, which is an important concern in diabetic 
patients; moreover, TPN is more expensive than enteral 
alimentation. However, in cases of  severe malnutrition in 
which an adequate nutritional and hydration state cannot 
be maintained; in patients with small-bowel dysmotility, 
including chronic intestinal pseudo-obstruction, who are 
unable to tolerate J-tube feedings; and when surgery is 
planned, patients may benefit from the short-term use of  
TPN. TPN may maintain short-term normalization of  
GE and provide supplemental caloric support combined 

as having chronic abdominal pain and malnutrition due 
to severe DGP and was successfully treated with a celiac 
plexus block (CPB). This patient was able to successfully 
avoid any narcotic use, with successful analgesia achieved 
and maintained for 10 wk following CPB.

Nutritional support
Nutritional support is often overlooked in patients with 
DGP, and few randomized controlled trials have evaluat-
ed the effects of  nutritional intervention on outcomes[33]. 
For patients with refractory DGP who are unable to meet 
caloric and fluid needs via oral dietary modifications, 
enteral alimentation or total parenteral nutrition (TPN) 
should be considered.

Enteral alimentation is the preferred route for nutri-
tional and hydration supplementation in patients with 
recurrent vomiting and unpredictable oral intake. Clini-
cally common intubations for enteral alimentation are 
as follows: nasogastric tube, nasoduodenal/nasojejunal 
tube, gastrostomy tubes, PEG-J or Jet-PEG, jejunostomy, 
and dual gastrostomy and jejunostomy. The criteria for 
initiation of  enteral nutrition supplementation include 
unintentional loss of  more than 5%-10% of  the usual 
body weight during a period of  3-6 mo and/or repeated 
hospitalizations for refractory symptoms[40]. Enteral feed-
ings may maintain nutrition, relieve symptoms, improve 
glycemic control, and reduce emergency department vis-
its or hospitalizations in patients with normal small bowel 
function[1]; however, a relatively high incidence of  both 
major and minor complications, including infection, tube 
migration, and dislodgement[41,42], have been reported.

Jejunostomy tube (J-tube) placement is the most 
common route for enteral alimentation and is a relatively 
inexpensive, safe, and physiological option for refractory 
DGP[28]. The feeding J-tube that bypasses the paralyzed 
stomach is usually placed by laparotomy or laparos-
copy[43]. J-tubes enable jejunal nutrient and medication 
delivery and avoid gastric penetration that may interfere 
with proper electrode placement for gastric electrical 
stimulation. A disadvantage of  the J-tube is the inability 
to vent the stomach, and the most common complica-
tions are tube obstruction and skin infection[28,40]. Enteral 
feedings can be initiated 24 h after J-tube placement. 
They are initiated with diluted infusions and are gradually 
advanced to iso-osmolar preparations at relatively low 
infusion rates (e.g., 20 mL/h) that are then increased to 
the target infusion rate that supports nutrition and hydra-
tion, typically at least 60 mL/h over 12-15 h/d[28,40]. With 
regard to the important “rule of  J-tube feeding,” oral ca-
loric intake should not occur when the J-tube is running, 
because calories within the small bowel will inhibit gastric 
emptying and induce further nausea and/or vomiting[28]. 

Fontana et al[43] investigated the long-term results and 
complications of  J-tube placement. A retrospective analy-
sis was performed on 26 patients with a mean follow-up 
of  47 mo (1-130 mo). The results indicated that 83% of  
the patients demonstrated improved overall health status, 
which was the only indicator that reached statistical sig-
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with tight blood glucose control. In general, each liter of  
TPN requires the addition of  30-40 units of  regular in-
sulin, depending on the patient’s previous insulin require-
ments and the TPN contents (1 unit of  regular insulin 
per 5 g of  carbohydrate or 15 g of  protein)[2].

GES 
GES is a rapidly evolving treatment for patients with re-
fractory symptoms related to DGP[48]. GES involves the 
surgical implantation of  unipolar electrodes into the mus-
cular layer of  the gastric antrum, as well as a pulse gen-
erator in the abdominal wall to deliver low-energy, 0.1-s 
pulse trains at a high frequency of  12 cycles/min of  elec-
trical energy, which is higher than the normal slow-wave 
gastric activity of  3 cycles/min[49-51]. The early use of  
GES was reported by Lin et al[52] and McCallum et al[53] in 
1998. The findings from two randomized trials that dem-
onstrated good results prompted the US Food and Drug 
Administration to approve the usage of  high-frequency, 
low-energy GES (Enterra Therapy System, Medtronic, 
Minneapolis, United States) with a Humanitarian Device 
Exemption in March 2000. The mechanism of  action of  
GES is postulated to be the modulation of  function of  
the autonomic nervous system and enteric nervous sys-
tem, which affects the secretion of  gastrointestinal hor-
mones, reduces gastric sensitivity to distention, changes 
antral motor function, and enhances fundic relaxation[48]. 
A direct central nervous system effect is also involved, 
whereby energy stimulates a central nausea and vomiting 
center in the brain[49]. Recent studies have demonstrated 
that GES is an effective and safe treatment for patients 
with refractory DGP[16,51,54-57].

Lin et al[57] reported a GES study involving the larg-
est sample size and the longest follow-up period to date. 
In this retrospective assessment, 221 patients (142 with 
DGP) were treated with Enterra (Medtronic); 188 pa-
tients underwent follow-up visits, and data were collected 
for up to 10 years (mean, 56 mo; range 12-131 mo). This 
therapy was reported to reduce the need for hospitaliza-
tions, limit the need for prokinetic and antiemetic medi-
cations, improve nutritional status, and decrease total 
symptom scores (TSSs). Two-hour gastric retention de-
creased from a median of  70% at baseline to 66%, and 4-h 
retention decreased from 37% to 30% at the time of  last 
follow-up. The limited data showed a decrease in mean 
HbA1c levels. In this long-term study, the complications 
and overall safety of  GES therapy were well documented; 
specifically, 24 patients (11%) underwent device removal, 
mainly due to infection, lack of  efficacy, and small-bowel 
obstruction. This report also discussed the relationship 
between symptom improvement and stimulation energy, 
concluding that energy parameters and increasing voltage 
do not explain the likelihood of  symptom reduction.

McCallum et al[55] also investigated outcomes in 55 
patients who kept the device on or off  over one year in a 
prospective, placebo-controlled study. The median reduc-
tion in weekly vomiting frequency (WVF) during the ini-
tial 6 wk was 57% (P < 0.001) compared with the baseline 

values. The WVF and TSS (frequency and severity) were 
not significantly different between patients who kept the 
device turned on or off  during the crossover period. At 
12 mo, the WVF decreased significantly compared with 
baseline, with a median reduction of  67.8% (P < 0.001), 
while the frequency and severity of  the TSS were also 
reduced from baseline to 12 mo (P < 0.001). Patients also 
had significant improvements in GE, quality of  life, and 
number of  hospitalization days. The stimulation during 
the initial 6 wk significantly decreased DGP symptoms 
prior to the double-blind, randomized phase. An explana-
tion for this finding may be the possibility of  sustained 
memory or carryover effects from the 6 “active” weeks, 
which emphasizes the neuroplasticity of  the mechanisms 
controlling nausea and vomiting by the central nervous 
system. Stimulation was administered for 1.5 mo before 
the randomized controlled trial (RCT) (6 mo) in the study 
by McCallum et al[54], and the results from the RCT period 
may have been affected by the previous stimulation.

McKenna et al[49] reported short-term results in 19 
patients who had the device activated for a mean of  38 
wk. Within 6 wk, the WVF had significantly decreased in 
75% of  patients with DGP, the TSS improved after 6 wk 
of  stimulation and remained improved throughout the 
12-mo follow-up, and nuclear medicine GE studies nor-
malized in 80% of  patients with DGP. However, there 
was no significant difference in health and quality of  life 
as measured by the SF-36, most likely as a result of  the 
relatively small sample size. This study concluded that 
GE correlated poorly with actual symptomatic outcomes, 
while Hou indicated that GES not only significantly im-
proved symptoms but also improved 2- and 4-h GE in 
GP patients[56]. Therefore, further studies are needed to 
resolve these results. 

The Worldwide Anti-Vomiting Electrical Stimulation 
Study[16] was a randomized, controlled, double-blind trial. 
During the 2 × 1-mo crossover phase, the device was 
alternately turned on and off, followed by a non-con-
trolled observational phase. Included in the study were 
33 patients, 17 of  whom were diabetics, and most were 
followed for 12 mo. Patients in this study experienced a 
significant decrease in vomiting frequency and symptom 
scores, and they reported feeling significantly better when 
the devices were turned on than when they were turned 
off. The mean quality of  life scores were nonequivalent 
at baseline. However, these changes did not reach statisti-
cal significance during the RCT phase, perhaps due to the 
relatively brief  stimulation time, which lasted for only 2 
mo.

In conclusion, the majority of  studies on GES have 
demonstrated that GES therapy is effective in decreasing 
nausea and vomiting scores, promoting GE[54-56], reduc-
ing gastroparesis-related hospitalizations[54,57], improving 
health-related quality of  life[57], and controlling hemo-
globin A1C levels in diabetics[54-56,57]. Kastenmeier et al[58] 
found GES to be beneficial for eliminating reliance on 
supplemental nutrition, with 60% of  patients able to 
eliminate all supplemental nutrition within a mean of  5 

Pang B et al . Treatment of refractory diabetic gastroparesis



6509 June 7, 2014|Volume 20|Issue 21|WJG|www.wjgnet.com

mo post procedure. A meta-analysis showed similar feed-
ing success postoperatively, with the majority (78%) of  
patients no longer requiring enteral or parenteral nutrition.

GES treatment is expensive and invasive, and not all 
patients are likely to benefit from this therapy[59]. Accord-
ing to the literature, three parameters were found to have 
an impact on its clinical efficacy: the etiology of  GP, main 
symptoms, and use of  narcotics. Patients with DGP did 
better than patients with idiopathic GP, while patients in 
whom nausea and vomiting were the main symptoms ex-
hibited a more favorable response than patients in whom 
abdominal pain was the main symptom. Additionally, pa-
tients who were not taking narcotics had better outcomes 
than those who were using narcotics at the study onset[51]. 
Furthermore, there was a tendency for non-responders 
to be female and to have suffered GP symptoms for a 
longer period of  time prior to initiating therapy[59].

Pyloric BTX injection
BTX has been previously used for the treatment of  spasm 
of  the gastrointestinal sphincters. More recently, pyloric 
BTX injection has been evaluated for use in patients who 
are refractory to standard management in several small 
case studies, open-label trials, and RCTs, although BTX 
does not have an FDA-labeled indication for this use. 
BTX injection therapy achieved the goal of  improving 
GE by decreasing the release of  excitatory transmitter 
substances and promoting muscle relaxation[24,60].

A few uncontrolled, open-label studies (< 30 cases) 
have indicated that the injection of  80-200 units of  BTX 
during endoscopy in a circumferential manner at four 
to five sites into the pylorus was effective in improving 
GE and decreasing symptoms in patients with DGP[61-64]. 
Symptoms decreased by an average of  45% (range, 
29%-58%), while GE improved by a mean of  42% (range, 
33%-50%), with a decreased symptom duration lasting 
1-4 mo after injection[40]. In a report by Coleski et al[65] on 
179 patients (81 patients with DGP), the duration of  the 
response ranged from 1-4 mo, and 51.4% of  the patients 
experienced a symptomatic response to BTX. The study 
concluded that responses to pyloric BTX depended on 
dose and were maintained with repeated injections. An-
other study[66] showed that higher doses of  BTX (150-200 
units) were more likely to yield reductions in nausea and 
vomiting compared with a dose of  100 units and that a 
longer evaluation time also appeared to correlate with an 
improved response.

However, a study by Coleski et al[65] indicated that 
the response rate (35%) in patients with vomiting as a 
major symptom of  GP was significantly lower than that 
in patients without vomiting (57%). BTX injection may 
decrease the severity of  subjective symptoms, but these 
symptoms may not include nausea and vomiting, which 
may even recur and worsen.

Additionally, this therapy has not been demonstrated 
to be effective in RCTs[67,68]. In a randomized, double-
blind, placebo-controlled trial[68], 32 patients were ran-
domized to BTX A or placebo for a 1-mo follow-up 

period. The results indicated that symptom improvement 
was achieved in 37.5% and 56.3% of  the individuals in 
the botulinum and control groups, respectively. Although 
improvement in GE was observed in the botulinum 
group, it was not superior to that in the placebo group. 
The BTX group demonstrated improvement in GE; 
however, this improvement was not significantly different 
compared with that in the placebo group. Some limita-
tions existed, e.g., the insufficient sample size and the 
short follow-up period. In the future, this therapy will 
require more in-depth testing and verification. To date, 
no serious adverse events have been attributable to BTX. 
The major limiting factors are related to insurance cover-
age and the inconvenience of  undergoing endoscopy[2].

Surgical therapy
Surgical therapy is increasingly employed in the treatment 
of  patients with refractory DGP. Surgical therapy is a rea-
sonable option to consider in patients who suffer from 
medically refractory nausea and vomiting, fail to achieve 
benefits from medical therapy, and present with weight 
loss or aspiration, as well as in patients who experience 
difficulty in taking oral medications. Unfortunately, this 
therapy has historically been plagued by high morbidity 
rates without consistent symptom response rates[68]. Thus, 
in cases of  judicious patient selection with careful as-
sessments of  the risk for malnutrition caused by surgery 
and following surgery, as well as the risk of  renal failure, 
among other concerns, surgery may be performed. Tra-
ditional surgical options include sub-total gastrectomy or 
esophagojejunostomy, surgical drainage procedures (pylo-
roplasty or pyloromyotomy), gastric stimulator implanta-
tion, gastrostomy/jejunostomy tube insertion and total 
parenteral nutrition, pancreatic transplantation in diabet-
ics. Generally, sub-total gastrectomy and completion gas-
trectomy comprise an effective therapy which can reduce 
symptoms, enhance delayed GE, and improve quality of  
life[49,69-71]. 

Saridena et al[69] reported on the outcomes in 9 pa-
tients with refractory GP (6 of  whom were diabetic pa-
tients with a fully intact stomach) who underwent total 
gastrectomy with a mean follow-up of  3.5 years (range, 
1-5 years), with six patients available for follow-up. In all 
patients, refractory nausea and vomiting were reduced by 
an average of  55%, and the frequency of  hospitalization 
was significantly decreased. Their nutritional status was 
stabilized with the insertion of  J-tubes, and there was a 
considerable improvement in the quality of  life after total 
gastrectomy. 

Watkins et al[72] examined the long-term outcomes in 
patients with intractable vomiting due to DGP. Symp-
tomatic relief  in patients with a preoperative grade of  
Visick Ⅲ-Ⅳ was evaluated objectively and reached 43% 
in 6 of  7 patients almost immediately after surgery. How-
ever, these results were accompanied by risks of  subse-
quent renal failure and poor life expectancy.

Very limited data from uncontrolled studies have 
shown a small improvement of  symptoms with pylo-
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roplasty or pyloromyotomy[73]. Surgical pyloroplasty 
resulted in some benefit in 30% of  patients with GP[74]. 
Hibbard et al[75] reported excellent outcomes in patients 
who underwent minimally invasive pyloroplasty for re-
fractory GP and proposed that a completely endoscopic 
pyloroplasty may be an even less invasive treatment op-
tion with advance of  technology. A retrospective analysis 
reviewed the collective data of  28 patients, 26 of  whom 
had undergone laparoscopic pyloroplasty and 2 of  whom 
had undergone endoscopic pyloroplasty. The pre- and 
post-operative symptom severity scores (SSS), GES, and 
medication use were evaluated. The use of  prokinetic 
agents was significantly reduced from 89% to 14%. The 
mean GES T-1/2 was decreased from 320 to 112 min (P 
= 0.001) and normalized in 71% of  patients. Significant 
improvements in the SSS were observed at 1 mo and per-
sisted for 3 mo. Symptoms were reported as improved at 
the 1-mo follow-up in 83% of  patients. 

Sarosiek et al[76] initiated a controlled study in which 
GES was replaced with surgical pyloroplasty (PP) to im-
prove GE and symptom control in patients with DM and 
other conditions. Forty-nine patients (17 diabetic, 9 idio-
pathic, and 23 post-vagotomy) underwent GES implanta-
tion, and 26 (53%) additionally received PP, with a mean 
follow-up of  7 mo. The TSS, 4-h GE, adverse events, and 
hospitalizations were observed at baseline and at the last 
follow-up. The results indicated that the TSS of  patients 
in both the GES plus PP and GES groups significantly 
improved compared with their baseline scores; however, 
the TSS was not significantly different between the two 
groups. GE was improved by 64% at 4 h (P < 0.001) in 
patients with GES and PP, compared with 7% after GES 
therapy alone. No adverse events accompanied the addi-
tion of  PP to GES. The authors concluded that in drug-
refractory GP, the addition of  PP to GES substantially 
accelerated GE, as well as that PP added to GES may 
sustain improved long-term symptom control, particu-
larly in the post-vagotomy setting.

TCM 
TCM and acupuncture are common modalities in 
complementary and alternative therapies, both of  which 
have a long history of  use in the treatment of  refractory 
nausea and vomiting and also help to alleviate abdominal 
distension[2,5,40]. Some clinical guidelines and reviews have 
recommended acupuncture as a treatment method for 
DGP[2,5,40]. Many patients with incurable diseases, such as 
refractory DGP, particularly in China, are advised to visit 
a traditional Chinese physician[2].

Professor Tong conducted a study[77] based on a near-
ly six-year clinical practice. The method of  retrospective 
analysis was applied to collect data on 47 patients with 
recurrent vomiting who were followed for three months. 
Xiaoban Xiatang combined with Suye Huanglian Tang 
was administered most frequently in this study. The se-
verity of  overall symptoms, particularly nausea/vomiting, 
and the postprandial fullness⁄early satiety and bloating 
subscale of  the GCSI were evaluated before and after 

treatment. The results indicated that symptom relief  af-
ter treatment was significantly improved compared with 
baseline (P < 0.05) and that the efficacy increased with 
time. Fasting blood glucose levels and HbAlc also im-
proved with treatment.

 Generally, Xiaoban Xiatang combined with Suye 
Huanglian Tang contributes to improving symptoms of  
severe nausea and vomiting rapidly[78-80]. Xiaoban Xiatang 
is composed of  Rhizoma Pinelliae (Ban Xia) and ginger 
(Sheng Jiang). Ginger is a traditional Chinese antiemetic 
agent that exhibits weak 5-HT3 receptor antagonist 
properties and gastric slow-wave anti-dysrhythmic effects 
in humans[81,82]. This prescription may effectively allevi-
ate nausea and vomiting via inhibition of  NK1 receptor 
activity, antagonized motilin activity, and release of  intes-
tinal serotonin (5H-T)[79,80,83,84]. Suye Huanglian Tang is 
composed of  Rhizoma Coptidis (Huang Lian) and Perilla 
Leaf (Su Ye), which has been used to treat intractable 
vomiting, mainly based on clinical experience[85-87] and 
without current pharmacological confirmation. Abdomi-
nal distention is also an important symptom in DGP. 
The traditional Chinese formula Zhizhu Tang is com-
monly used to treat postprandial fullness⁄early satiety and 
bloating by improving gastrointestinal motility. Zhizhu 
Tang is composed of  Atractylodes macrocephala and 
Citrus aurantium. Liu et al[88] reported that Tangweian 
Jianji, which is mainly composed of  Zhizhu Tang, may 
reduce symptoms of  diabetic gastrointestinal disorder 
via a pathway that involves changes in the morphometric 
and biomechanical remodeling of  the esophageal and 
intestinal wall. 

Professor Tong proposed the thought of  a “combina-
tion of  symptom, syndrome and disease” as a treatment 
guide for refractory DGP[20]. In patients with recurrent 
nausea and vomiting that cause great distress, the main 
aim of  treatment is to relieve symptoms. Because the 
main symptoms are viewed as the key factors in syn-
drome differentiation, the principal prescription should 
be related to the main symptoms[20,84]. Xiaoban Xiatang 
combined with Suye Huanglian Tang is commonly em-
ployed, and the decoction must be taken in small doses at 
short intervals. When nausea and vomiting were mostly 
alleviated, Professor Tong performed “syndrome dif-
ferentiation”. Based on its pathogenesis, “spleen-kidney 
yang deficiency syndrome” is believed to be common 
in refractory DGP, and the therapeutic method invokes 
warm yang to dissipate cold and an increase in qi to forti-
fy the spleen. The Fuzi Lizhong Decoction is established 
as a fundamental prescription that may improve immune 
system function[18-20,78,89]. The characteristics of  “diseases” 
and the glycemic level also need to be considered.

Among the existing complementary and alternative 
therapies, acupuncture is the most-studied method for 
the treatment of  nausea and vomiting of  diverse etiolo-
gies. The antiemetic effects of  acupoint PC6 stimulation 
have been well established based on a systematic re-
view[90]. The mechanism of  action may be associated with 
effects on autonomic nerve function related to gastric 
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motility and changes in gastric hormone levels[91,92]. Kim 
et al[93] presented a case report of  a patient with refractory 
DGP who suffered from frequent nausea, vomiting, and 
lack of  appetite. The patient was treated with 16 sessions 
of  acupuncture for 8 wk as an adjunct to conventional 
drug treatment, which remained the same during the 
treatment course. After the treatment period, the GCSI 
score was reduced from 2.4 to 0.6 and the GE time, as 
measured by solid meal gastric scintigraphy, showed a sig-
nificant reduction from 135 to 93 min. At a 4-mo follow-
up visit after treatment, the patient reported complete 
reduction of  subjective symptoms. According to a single-
blinded, randomized pilot study[92], acupuncture therapy 
may also reduce postprandial fullness as well as early sati-
ety and bloating subscale scores at the end of  treatment, 
as measured by the GCSI. Because most TCM treatments 
for severe gastroparesis in China are reported as case 
reports[94,95], prospective RCTs are warranted to obtain a 
higher level of  evidence.

 In conclusion, TCM methods are often applied for 
the treatment of  nausea and vomiting and to help alleviate 
abdominal distension. TCM methods, which are non-inva-
sive and inexpensive, appear to be effective and promising 
based on clinical practice and some preliminary evidence. 
With regard to Western therapy, the process of  diagnosis 
and treatment is standardized, and the effectiveness of  
Western methods has been demonstrated in large-scale 
clinical trials. The purpose of  this review is to propose a 
combination of  Western and TCM methods and to ex-
plore the respective advantages of  these therapies.

CONCLUSION
The treatment of  refractory DGP includes drug therapy, 
nutritional support, GES, pyloric BTX injection, en-
doscopic or surgical therapy, and complementary and 
alternative therapies in selected patients. The different 
therapeutic modalities may be applied alone or in combi-
nation according to the needs of  the individual patient. 
In the past 10 years, experience with GES has repre-
sented a major advance in this field, offering new hope 
for patients with severe symptoms and for those who are 
refractory to standard medical therapy[28]. While economi-
cally acceptable, effective and safe treatment modalities 
are limited, TCM and acupuncture therapies appear to 
be promising based on clinical practice and preliminary 
evidence, despite a low level of  evidence. Surgical therapy 
with feeding tubes and/or gastric resection surgery is re-
served for patients who do not respond to gastric stimu-
lation therapy to augment nutrition and aid in medication 
delivery. The goals of  therapy include the relief  of  symp-
toms, normalization of  nutrition and hydration status, 
optimization of  glycemic control in diabetic patients, and 
improvement in GE, when appropriate. Future therapies 
will be guided by our increased understanding of  the 
pathophysiology of  DGP, as well as by studies of  non-
invasive approaches that may be widely employed to treat 
refractory DGP. 
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