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OBJECTIVE: Abdominal pain has not been reported generallyautonomic neuropathy. Other causes of gastroparesis in-
as a significant feature of the clinical presentation of patientglude inflammatory, endocrine, collagen, and infiltrative

with gastroparesis. diseases that affect the gastric mucosa and the underlying
METHODS: Using a standardized questionnaire, we analyzecﬁnUSCUIar layer, as well as muscular dystrophies; however,

the clinical features of 28 consecutive patients referred Withapproxmately one-third of patients are classified as idio-

established or suspected gastroparesis over a 4-yr perio%?thlc' Gastroparesis can have devastating complications,

The diagnosis of gastroparesis was supported by abnormium as malnutrition, psychological distress, and depression

ities in gastric emptying studies (GES), electrogastrograph 4). In this study, the clinical features of 28 patients with

. ; stablished gastroparesis were assessed, as were the results
SE\%eGV\)/,egr upper endoscopy (EGD). Diagnostic tests WeTSt diagnostic tests used to establish their diagnoses. These

included gastric emptying scan (GES), electrogastrography
RESULTS: A total of 12 male (mean age 39.5 yr) and 18 (EGG), and esophagogastroduodenoscopy (EGD).
female patients (mean age 39.6 yr) were included in this
study. These patients had been symptomatic for an average
of 37.8 months before their referral to our center. Seven oMATERIALS AND METHODS

these patients had insulin-dependent diabetes. Idiopath'ghartS were reviewed from a 4-yr period (1991-1995). The
gastroparesis was present in more than half of the patient '

The symptom profile of the 28 patients was as foIIows:§2 patients screened as possible candidates were those who

nausea, 92.9%: abdominal pain, 89.3%: early Satietypresented to our institution with a preliminary diagnosis of

85.7%; and vomiting, 67.9%. The pain was described a%;astropare&s. The inclusion criteria for patients selected

; . . rom this larger group were: 1) a clinical suspicion of
burning, vague, or crampy in nature. Only 36% localized to astroparesis based on svmotoms of early satiety. or lon
the upper abdomen. In all, 60% of patients complained of P ymp y Y 9

. : . tanding nausea, or vomiting of fooel3 h postprandially;
postprandial pain, whereas 80% complained of nocturn ) absence of mechanical obstruction secondary to under-
pain that interfered with their normal sleeping pattern. In y

. .. lying pathology such as cancer by EGD or upper Gl series;
gggﬁgl’ pain responded poorly or not at all to pI’OkII’le'[IC3) demonstration of gastric retention on the basis of GES,

EGD, or EGG to support the clinical diagnosis of gastropa-
CONCLUSIONS: Nausea and abdominal pain are the mostresis. A total of 28 patients met these criteria (12 men and
common complaints of patients with gastroparesis. In 80946 women). Delayed GES was defined as T1/2 beiig0
of patients, GES and EGG correlated positively. (Am Jmin for solids.
Gastroenterol 1999;94:1029-1033. © 1999 by Am. Coll. of EGG was defined as abnormal 330% of the cyclic
Gastroenterology) electrical activity was outside of the normal 2.5-3.5 cycles/
min in the fasting state. We used a standardized question-
naire which for many years has been given to all of our
INTRODUCTION patients on their first visit. Topics covered were: 1) pain and
Classically, delayed gastric emptying (gastroparesis) has qualifiers—presence, location, quality, and duration, as
been a diagnosis made on the basis of clinical symptomwell as aggravating and alleviating factors, and the presence
such as early satiety, nausea, and vomiting (1). Currentlygf nocturnal pain; 2) presence of other GI symptoms—i.e.,
scintigraphy is the most commonly used objective test tgarly satiety, nausea, vomiting, or heartburn; 3) general
demonstrate delayed gastric emptying, although electrogageview of systems; 4) family history; 5) surgical history; 6)
trography has been recognized as a valuable tool (2, 3). past medical history; and 7) medications. A section of the
The most common, known cause of gastroparesis is digduestionnaire allowed for additional comments by the pa-
betes mellitus. Presumably this is the result of viscerafients if they felt certain topics were not covered by the
standardized questions. In addition to the questionnaire, the
Presented in part at the 61st Annual Scientific Meeting of the American CoIIegehiStory and phySical examination notes from the medical
of Gastroenterology, October 18-23, 1996. record were reviewed.
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Table 1. Results From GES and EGG Studies evidence of gastric retention (Fig. 2). Two of the 28 patients
Delayed Rapid Normal had a normal upper Gl series.

GES 91% 4.5% 4.5% ) o
(20/22) (1/22) (1/22)  Analysis of Clinical Features

| Seven of the 28 patients carried a diagnosis of insulin-

Tachygastria  Bradygastria  Tachy/Brady = Normal i . .
dependent diabetes mellitus (IDDM). One patient had

EGG 80.8% 7.7% 3.8% 7.7%

(21/26) (2126) (1/26) (2/26) Schmidt_’s syndrome (wh_ich includes diabetes _mell_itus) and
GES = gastric emptying scan; EG& electrogastrography; Tachy tachygastria; one patlent had systemlc Iupus erythemat03|s/m|xed con-
Brady:gbradygast?ig_ 9 seam gastrograpny: YOI hective tissue disorder (SLE/MCTD). Five patients had a

significant history of Gl surgery including vagotomy (for
, eptic ulcer disease [PUD]), pancreaticojejunostomy and

Most of the GES, EGG, and EGD studies were performecsagotomy, Nissen fundoplication (for chronic reflux), Bill-
at the Johns Hopkins Bayview Motility Center; however, roth 2 operation (for PUD), and liver transplantation. Fifteen

Gl%[sdand IfEGD n sr?m'e'lnstancdefhhadfbeen perfor;ned bytﬂaq the 28 patients were labeled as idiopathic. Thus, no
outside reterring physicians and theretore Were not repealtefa o craple cause was present in more than half of the pa-

All EGGs were done at The Johns Hopkins Bayview Mo'tients, and diabetes was the most common known cause.

tility Center. The average age was 39.5 yr, remarkably similar for both
men and women. The average duration of symptoms for all

RESULTS patients was 37.8 months. Weight loss was reported in 64%

GES, EGD, and EGD Studies of the patients. The weight loss was documented as reported

All 28 patients underwent GES or EGG: 26 of the 28 by the patients on their initial visit. A wide range of weight

patients underwent EGG, 22 underwent GES, and 20 un|_oss was reported yvith 5-70 Ib spread over 510120 mont_hs.
derwent both. In all patients, the diagnosis of gastroparesis \M0Ng the patients, 75% had a history of prokinetic
was supported by abnormalities in GES, or EGG, or EGD_med|cat|on use. The major upper gastr_omtestmal complaints
Of the 22 patients who underwent GES, 95% had abnormal/€r® nausea (92.9%), abdominal pain (89.3%), and early
transit. The vast majority (91%) had delayed emptying, andatiety (85.7%). Altered b_0\_/vel habits and fatlgue were more
only 4.5% had a normal gastric emptying scan (Table 1)c0mmon than the remaining upper gastrointestinal com-
Among the patients for whom the exact GES figures werd!@ints such as vomiting (67.9%), postprandial pain
available, the T1/2 ranged from 120 min to 12 h. For the(33.5%), and heartourn (42.9%).
remaining patients the report simply indicated that gastric
emptying was delayed. Pain

In 92% of the patients who underwent EGG, the studyOf all patients, 76% had localized pain. Although only 36%
was abnormal, (bradygastria or tachygastria), whereas tHead upper abdominal pain, this was the most common site.
remaining 8% of patients had normal findings (Table 1). OfThe nature of the pain varied. It was constant in 28%. The
the 20 patients who underwent both GES and EGG, 90%emainder complained of intermittent pain. The pain was
showed delayed gastric emptying and 90% showed EGCgIlt to be burning, vague, or crampy in 64% of patients. Of
abnormalities. A total of 80% showed abnormalities on boththe 25 patients with complaints of pain, 80% had nocturnal
studies, with 20% showing a discrepancy between the findpain that interfered with their normal sleep pattern. Sixty
ings on GES and EGG (Fig. 1). Of the 28 patients with apercent reported that eating made the pain worse, 15% that
positive GES or EGG, 26 underwent EGD. Of these, 50%t decreased the pain, and 8% that it had no impact on their
had a normal EGD; 34% had signs of inflammation (eithemain; 17% did not comment on the effect of eating on their
esophagitis, gastritis, or duodenitis) and only 8% showegain.

(+) GES (+) EGG (+) GES & EGG (+) GES or EGG {not both)

Figure 1. Concordance of gastric emptying scan (GES) and electrogastrography (EGG).
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Figure 2. Esophagogastroduodenoscopy (EGD) findings in patients with positive findings on gastric emptying scan (GES) or electrog
strography (EGG).

Altered Bowel Habits supported by findings on GES, EGD, or EGG, we assessed
Diarrhea was reported in 75% (21) of patients. However, irthe frequency of symptomse(g, pain and its qualifiers,
76% (16) of those reporting diarrhea, it occurred only “oc-weight loss, etc.) outside of the classic profile. In addition,
casionally” (defined here as less than once every 4 wk). Stillive determined concordance between current physiologic
24% reported diarrhea that was more frequent than “occaesting (GES or EGG).

sional.” Among all patients, 80% (24) of patients reported

occasional constipation; 43% of the 28 patients complaine®dy Group

of heartburn; four of these 12 patients had gastritis by EGDOUr group, reflecting the reported prevalence, consisted
and 71% of all patients reported a significant increase ifnostly of patients with idiopathic gastroparesis, but also
fatigue. included those patients with diabetes as well as gastropare-

sis secondary to a connective tissue disorder or to surgery
Drug Use (postsurgical gastroparesis). Nonidiopathic gastroparesis is
Of the study group 75% were taking prokinetic drugs#@  most commonly due to diabetes, but may accompany col-
wk before their first visit (Table 1). Eighty-one percent werelagen vascular disease, postradiation treatment, or drugs.
on metoclopramide, 43% were on cisapride, and 19% wer&egardless of the underlying etiology of gastroparesis, the
on erythromycin; 33% of the patients were on multiple symptom profile of the 28 study patients seemed similar.

medications. Only one patient reported symptomatic im- . ,
provement with prokinetics. Overview of GES, EGG, and EGD Studies

GES is currently the gold standard for quantitating gastric

Relationship of Pain to emptying (3, 4, 10, 11), but was no better than EGG in this
Findings on GES, EGG, and EGD study. Of our patients who underwent GES, 91% showed
There was no correlation between the presence or absencedadlayed gastric emptying. Of the patients who underwent
pain and findings on GES, EGG, or EGD (Table 2). EGG, 92% had abnormal findings with tachygastria being

the predominant finding; and 80% of the patients showed
DISCUSSION abnormalities on both EGG and GES, suggesting a high

positive concordance between these two studies in delayed
Using the generally accepted clinical criteria for the diag-gastric emptying.
nosis of gastroparesis, early satiety, nausea, and vomiting, EGG has been recognized as a valuable tool in the diag-

Table 2. The Relationship of Pain to the Findings on GES, EEG, and EGD

GES EGG EGD
% With % With % With
Study % Abnormal % Normal Study % Abnormal % Normal Study % Abnormal % Normal
No pain (3) 66% (2) 100% (2/2), 0% 100% (3) 100% (3/3), 0% 100% (3) 0% 100% (3/3)
delayed tachy
Pain (25) 80% (20) 90% (18/20), 5% 92% (23) 78% (18/23), 8.6% (2/23) 92% (23) 57% (13/23) 43% (10/23)
delayed; 5%  (1/20) tachy; 8.6%
(1/20), rapid (2/23), brady;
4.3% (1/23),
tachy/brady

GES = gastric emptying scan; EG& electrogastrography; EGB esophagogastroduodenoscopy; taehyachygastria; brady= bradygastria.
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nosis of gastroparesis, although it is mainly available ataused by gastric distention. In gastroparesis, pain may
academic research centers. A variety of gastric dysrhyththerefore represent a more generalized derangement of the
mias have been associated with gastroparesis. EGG is coanteric nervous system such as visceral hypersensitivity, or
sidered abnormal when there is bradygastria or tachygastrih may represent sensory referred pain. To what extent
>30% of the time (2, 6, 13). However, controversial find- motility and abnormal visceral sensitivity are associated
ings are reported in the literature. Koehal. (5) showed no  remains to be determined.

association between EGG and gastric emptying, whereas

Abell et al. (6) did find a good correlation between EGG and Sélection Bias

gastric emptying. Chen and McCallum suggested that & this study there is a risk of selection bias because the
normal EGG recording may not guarantee normal gastriS€tting is a tertiary Gl referral center for motility disorders.
emptying, but that an abnormal EGG may predict deIayedNe could be reporting a hlgh.lnC|dence of abdominal pain
gastric emptying (2). The high concordance between EGA? 2 self-select.ed group of patients who falled' to respond to
and GES found in this study supports the previous findingStandard prokinetic therapy; 75% of the patients were on
of a correlation between EGG and gastric emptying. prokinetic drugs, with only one patient reporting a favorable

Only 34.6% (nine of 26) of the study patients had abnor-fesponse. This, top, may .reflect a referralll.)ias, with only
mal findings on EGD, mainly esophagitis, gastritis, angnonresponsive patients being referred. Additionally, the pa-

duodenitis. Three of the 28 patients had undergone surgefye"'ts in our study group probably represent the more severe
ases in the spectrum of gastroparesis.

for PUD/chronic reflux, but gastroparesis presented onl | e bdominal pai d th ¢
after their surgery. This suggests that the inflammation N conciusion, abdominal pain and nhausea, are e mos

found on EGD may be a complication of gastric stasis rathef o mon co.mplamts of pat'lents with gastroparess, includ-
. : . Ing those with gastroparesis secondary to diabetes. In 80%
than a primary cause of delayed gastric emptying.

of the patients, GES and EGG correlated positively. Poten-
tial therapeutic approaches to this syndrome need to address

Relationship of Pain to this symptom carefully.

Findings on GES, EGG, and EGD
Pain was second only to nausea as a major symptom of
gastroparesis. It should therefore be considered one of thReprint requests and correspondence:Marvin M. Schuster,

cardinal symptoms of this disorder. Of the patients with painM.D., F.A.C.P., FAP.A., F.A.C.G., Professor of Medicine and

; o : ; sychiatry, Johns Hopkins Bayview Medical Center, 4940 Eastern
and EGG studies, 91% had a gastric dysrhythmia on EGGivenue, Baltimore, MD 21224.

These findings might suggest that underlying gastric dys- Received May 6, 1998; accepted Nov. 23, 1998.
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