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OBJECTIVES: This study aims to assess the prevalence oINTRODUCTION

gastric electrical activity dysfunction with cutaneous elec- _ _ _ . .
trogastrography (EGG), disturbances of gastric emptyingSyStem'C ;cler03|s (_SSC) is a systemic mflammatory disor-
function using radiopaque pellets, and gastric endoscopiger affectlng the skin and othgr organs, particularly the
abnormalities in patients with systemic sclerosis (SSc). W@astromtestmal tract, where lesions have led to motor ac-

also investigate for an association between EGG and aéi-v ity impgi_r ment (1-5). Eso_phageal a_nd anorectal motility
d d abnormalities are frequent in SSc patients (70 to 95%) and

trlc-emptymg_data with clinical manifestations and esopha-have been extensively described (1-13). Gastric involve-
geal motor disturbances. . . : .

ment is less recognized, although it may be responsible for
METHODS: Fasting and postprandial gastric electrical activ-dyspeptic manifestations, gastroparesis, deterioration of
ity was studied in 22 consecutive patients with SSc (17 withgastroesophageal reflux, or gastric hemorrhage related to
and 5 without clinical gastric manifestations) and 22 age-antral vascular ectasia or the phenomenon knownedsr-
and sex-matched healthy subjects. Gastric emptying of ramelon stomacln SSc patients (1-4, 7-9, 11, 13-18).
diopaque pellets and gastroscopy were also performed in To date, the diagnosis of gastric involvement in SSc has
SSc patients. required invasive techniques, and systematic studies of gas-

SULTS: Th | fEGG disturb hi tric involvement are therefore rare (8, 10, 19). Cutaneous
RESULTS: The prevalence o Isturbances was as 'gl?electrogastrography (EGG; 20-23) and gastric-emptying

as 81.82% in SSc patients. SSc patients exhibited, Compar%Q/aluation of radiopaque pellets may be both accurate and

with controls, higher median percentage of dominant fre4,qinyasive tests for testing gastric impairment in SSc pa-

quency in bradygastria during the fasting period and lowekjgns This prompted us to conduct a prospective study in 22
median values for postprandial electrical power and postyonsecutive patients with SSc, without prior selection of

prandial to fasting ratio for electrical power. Gastric emp-patients on clinical presentation, to 1) assess both the prev-
tying of radiopaque pellets was delayed in 11 SSc patientsyjence and the characteristics of gastric electrical activity
and gastroscopy demonstrated “watermelon stomach” in Jisturbances with cutaneous EGG; 2) determine the fre-
SSc patients. No correlation was found between the severitéfuency of the gastroscopic abnormalities and of disorders of
of gastric impairment and clinical presentation, SSc durationyastric-emptying function, using radiopaque pellets; and 3)
and subsets, and esophageal manometric impairment.  eyaluate whether the findings of EGG and gastric emptying

CONCLUSIONS: Our study underlines the high frequency of function are associated with gastric clinical manifestatiqns,
gastric dysfunction in SSc patients. It suggests the usefuSSC duration and subsets, and esophageal motor distur-
ness of EGG in SSc in noninvasively detecting disorders oP2nces.

gastric electrical activity at an early stage and symptomatic
patients with gastroparesis (because there was a correlati
between values of postprandial to fasting ratio for electrica ATERIALS AND METHODS

power of < 1 on EGG and delayed gastric emptying). Patient and Control Population

Gastric-emptying evaluation of radiopaque pellets may fur-Twenty-two consecutive patients, seen at the University of
ther be a helpful method to depict symptomatic SSc patientRouen medical center between January 1998 and February
with gastroparesis. Finally, our series confirms that water1999, with a definite diagnosis of SSc were included in the
melon stomach diagnosis should be excluded in SSc patiengsudy. They consisted of 2 men and 20 women with a
presenting with gastrointestinal hemorrhage or with anemianedian age of 61.5 yr (range: 33—87 yr); the median dura-
related to iron deficiency. (Am J Gastroenterol 2001;96:tion of the disease, considered to have existed from the onset
77-83. © 2001 by Am. Coll. of Gastroenterology) date of Raynaud’s phenomenon, was 6 yr (range: 1-24 yr).



78 Marie et al. AJG - Vol. 96, No. 1, 2001

Nine patients fulfilled all the American College of Rheu- ued =72 h before EGG. After a 12-h overnight fast, two
matology diagnostic and therapeutic criteria for SSc (24)bipolar silver chloride surface electrodes (Red Dot, 2271,
The 13 remaining patients who did not fulfill all the Amer- 3M, Ontario, Canada) were positioned, under ultrasound
ican College of Rheumatology criteria had the completecontrol, on the skin directly overlying the gastric antrum,
CREST variant (calcinosis, Raynaud’s phenomenon, esoplwhich provides a characteristic signal detection. A third skin
ageal dysmotility, sclerodactyly, and telangiectasias). Pasurface electrode was placed, to form an equilateral triangle,
tients were grouped according to the criteria of Leebyal.  and served as a reference lead. Gastric electrical activity was
(25); 4 patients (18.18%) had diffuse cutaneous SScontinuously recorded for 3 h: one in the fasting state and
(dcSSc), and 18 (81.82%) had limited cutaneous SStwo after ingestion of a standard meal consisting of 20%
(IcSSc). protein, 50% carbohydrate, and 30% fat (750 kdad,

All 22 patients had had a previous standardized evaluabeefsteak, 100 g; french beans, 150 g; mashed potatoes,
tion of organ involvement, resulting in a disease scorel50 g; orange juice, 20 cl; processed cheese, 15 g; butter,
(range: 0-18) for each patient (26); higher SSc scores arg5 g; and two rusks).
known to be associated with increased severity of the dis-
ease. The median disease score in our patients was 3 (rangeNALYSIS OF THE TRACINGS. Both visual and com-
1-8). Twenty patients had manometric evidence of esophputerized analyses of gastric electrical activity were per-
ageal involvement related to SSc. The patients were classiermed by two of the authors (I.M. and P.D.), who are
fied according to Hurwitz's (27) criteria for the degree of experienced in EGG chart assessment. One of the authors
esophageal involvement on manometry; that is, 2 had nor®P.D.) was blinded to the patients’ clinical symptoms and
mal esophageal motility (stage I); 3 had uncoordinated peritest results. The following EGG parameters were assessed in
stalsis with normal-pressure wave amplitude (stage Il); 4asting and postprandial periods: 1) dominant frequency
had uncoordinated peristalsis with low-pressure wave amfcycles per minute (cpm); normal values: 2 to 4 cpm]; 2)
plitude (stage IIl); and 13 had absence of peristalsis witfpercentage of dominant frequency in bradygastria (bradyg-
decreased low-esophageal sphincter pressure (stage 1V). astria was defined as a frequencg cpm); 3) percentage of

Seventeen of the 22 patients (77.27%) had digestivelominant frequency in tachygastria (tachygastria was de-
symptoms consistent with gastric impairment: epigastridined as a frequency4 cpm); 4) percentage of dominant
pain (n= 4), epigastric fullness (& 7), epigastric discom- frequency in normogastria (range: 2—4 cpm); 5) electrical
fort (n = 10), nausea (= 3), and vomiting (n= 2). power (amplitude of antral electrical activity); and 6) post-

EGG findings in SSc patients were compared with thosgorandial to fasting ratio for electrical power (normal values
in 22 age- and sex-matched healthy subjects [2 men and 281).
women, with a median age of 55 yr (range: 25—-61 yr)]. For After analysis, EGG disorders were classified as hormal,
each patient, we attempted to select a same-sex controlild, or severe impairment. Patients were considered to
subject whose age was within 5 yr of the patient’'s age. Nondave mild EGG impairment when they exhibited abnormal-
of the SSc patients or controls had a previous history ofties of gastric electrical activity during fasting period (low
rheumatic, liver or digestive surgery, cholecystectomy, owalues of dominant frequency, high percentages of brady-
vagotomy. gastria or tachygastria, or low values of electrical power).

The study was approved by the local Medical ResearcliPatients were considered to have severe EGG impairment
Ethics Committee. Written informed consent was obtainedvhen they presented with disturbances of gastric electrical

from all patients and controls before the study. activity either during both fasting and postprandial periods
(low values of dominant frequency, high percentage of
Cutaneous Electrogastrography bradygastria or tachygastria, or low values of electrical

RECORDING SYSTEM. Cutaneous EGG was performedpower) or during the postprandial period (low values of
with a 96-kb portable apparatus (Synectics Medical AB,dominant frequency, higher percentage of bradygastria or
Stockholm, Sweden). All recordings were carried out usingachygastria, or postprandial to fasting ratio for electrical
sampling frequencies of 4 Hz and with both values of high-power <1).
and low-pass filters of 0.01 and 0.526 Hz, respectively;
filtration of recorded signals allowed elimination of both Gastric-Emptying Evaluation of Radiopaque Pellets
pulmonary and cardiac signals. EGG data from transducersledication that might affect gastric motility was discontin-
were digitized and then stored on the hard disk of an IBMued =72 h before gastric-emptying evaluation of ra-
PC computer. These findings were analyzed by a commediopaque pellets. After a 12-h overnight fast, SSc patients
cially available and validated software program (Synecticingested 10 radiopaque pellets with one bun and 240 ml of
Medical AB). liquid (7-Up soda), as previously described (28). These
radiopaque pellets were prepared from a Levin tube and cut
STUDY DESIGN. Medication that might affect gastric mo- in 5-mm pieces. All subjects underwent abdominal radio-
tility (cisapride, metoclopramide, anticholinergics, calciumgraphs, which were performed at 0, 1, 2, 3, 4, &l & after
channel antagonists, macrolide antibiotics) was discontinthe ingestion of the standard meal.
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Table 1. Characteristics of Electrogastrographic Parameters in Patients With SSc and in Healthy Controls During a 1-h Examinatic
Under Fasting Condition and a 2-h Examination in the Postprandial Period

Group
SSc Patients Control Subjects
Parameter (n = 22) (n = 22) p

Interdigestive electrogastrographic parameters

Dominant frequency (cpm) 2.81 (0.23-3.28) 2.81(0.47-3.28) 0.181

% of dominant frequency in bradygastria 33.50 (0.00-89.30) 1.80 (0.00-17.90) <0.0001

% of dominant frequency in tachygastria 2.15 (0.00-20.00) 0.00 (0.00-15.10) 0.228

% of dominant frequency in normogastria 62.85 (10.70-98.20) 96.95 (78.60-100.00) <0.0001

Electrical power (amplitude of antral activity) 52.40 (3.39-619.63) 127.90 (9.15-339.53) 0.213
Postprandial electrogastrographic parameters

Dominant frequency (cpm) 3.05(1.64-3.52) 3.05(0.23-3.28) 0.559

% of dominant frequency in bradygastria 20.95 (0.00-50.00) 15.50 (0.00-35.00) 0.115

% of dominant frequency in tachygastria 1.50 (0.00-12.30) 1.75 (0.00-9.80) 0.341

% of dominant frequency in normogastria 77.05 (41.30-100.00) 82.50 (65.00-100.00) 0.176

Electrical power (amplitude of antral activity) 113.09 (20.00-6623.56) 269.06 (16.89—2294.88) 0.100

Postprandial to fasting ratio of electrical power 1.89 (0.49-116.75) 3.30 (0.16-17.03) 0.0008

Values are the median (rang@)values were determined by Mann-Whitney tests.

Time of gastric emptying was evaluated by counting thevalues of dominant frequency 2.81 cpm. The characteristics
number of radiopaque pellets remaining in the stomach owf EGG parameters in controls are given in Table 1.
the consecutive abdominal radiographs. Time of gastric During the 1-h fasting recording period, SSc patients
emptying was considered normal when no radiopaque pekxhibited abnormalities of gastric electrical rhythm: brady-
lets remained within the stomla® h after the ingestion of gastria in 14 patients (63.64%) and tachygastria in 2 patients
the standard meal, as shown elsewhere (28). Analyses @9 09%). Median percentage of dominant frequency in bra-
gastric emptying of radiopaque pellets were carried out byjygastria was significantly higher in SSc patients than in
two authors (I.M. and P.D.), and one of us (P.D.) wascontrols (33.50%s 1.80%), whereas median percentage of
blinded to the patients’ clinical symptoms and test findings gominant frequency in normogastria was lower in SSc pa-

Gastric Endoscopy tients (62.85%vs 96.95%). Electrical power tended to be

Gastroscopy was performed to disclose mucosal abnormal@Wer in SSc patients (52.44s127.90). The characteristics
ities associated with SSc, especially the phenomenon knowff EGG recordings in the SSc patients are shown in Table 1.
as watermelon stomach. The endoscopic pattern of water-

melon stomach was characterized by both parallel and lon? OSTPRANDIAL PERIOD. In the healthy control group,
gitudinal red folds within the distal antrum, radiating to the three subjects exhibited bradygastria. No patient had distur-
pylorus; antral biopsies revealed capillary ectasia with focaPances of electrical power. The characteristics of the post-
intravascular thrombi and fibromuscular hyperplasia in thePrandial EGG parameters in controls are given in Table 1.

lamina propria. Ten SSc patients (45.45%) experienced bradygastria in
o _ the 2-h—fed pattern-recording period. In these 10 patients, 7
Statistical Analysis (70%) concomitantly exhibited high percentages of brady-

Statistical analyses were performed by Fisher exact test fQjastria during the fasting period; the standard meal subse-
binary outcomes and by the Mann-Whitney test for contin-q,ently failed to induce an increase of gastric electrical
uous outcomes. Comparison of continuous outcomes bepihm in two of them (n= 2/7).

tween subgrpups of patients with SSc was made by the Electrical power tended to be lower in SSc patients than
Kruskal-Wallis test when the number of patient subgroupqn controls (113.09s 269.06); 5 SSc patients had no in-

>3, : : ) . .
was >3 crease of electrical power in the postprandial period. Median

postprandial to fasting ratio for electrical power was lower
RESULTS in SSc patients (1.89s 3.30). The characteristics of EGG

Electrogastrography Results recordings in the SSc patients are shown in Table 1.

In this prospective study, the prevalence of EGG EVidenC%astric-Emptying Findings of Radiopague Pellets

of gastric involvement was 81.82% in patients with SSc. _ . : .

Only four patients exhibited no EGG abnormalities. Gastn(?—emptylng eval_uat|on of radmpaqug pellets.was de-
layed in 11 SSc patients (50%); abdominal radiographs

FASTING PERIOD. In the healthy control group, EGG showed radiopaque pellets remaining within the stomach,

demonstrated normal recordings in all patients, with mediar® h after the ingestion of the standard meal.
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Table 2. Characteristics of Electrogastrographic Parameters as a Function of Findings From Gastric Emptying of Radiopaque Pellets

Gastric Emptying of Radiopaque Pellets

Normal Delayed
Electrogastrographic Findings (n=11) (n=11) p

Interdigestive electrogastrographic parameters

Dominant frequency (cpm) 1.02 (0.23-3.28) 3.05 (0.23-3.28) 0.051

% of dominant frequency in bradygastria 36.80 (2.00-89.30) 31.60 (0.00-75.60) 0.669

% of dominant frequency in tachygastria 0.00 (0.00-20.00) 2.20 (0.00-17.50) 0.945

% of dominant frequency in normogastria 63.20 (10.70-90.90) 62.50 (21.20-98.20) 0.576

Electrical power (amplitude of antral activity) 53.86 (3.39-416.87) 50.95 (14.74-619.63) 0.818
Postprandial electrogastrographic parameters

Dominant frequency (cpm) 2.81(2.1-3.52) 3.28 (1.64-3.52) 0.973

% of dominant frequency in bradygastria 19.30 (0.00-46.90) 28.80 (0.00-45.30) 0.599

% of dominant frequency in tachygastria 1.70 (0.00-12.30) 1.30 (0.00-4.30) 0.468

% of dominant frequency in normogastria 78.00 (49.40-100.00) 70.70 (41.30-100.00) 0.622

Electrical power (amplitude of antral activity) 124.00 (20.00-1445.51) 109.61 (26.28-6623.56) 0.869

Values are the median (rang@)values were determined by Mann-Whitney tests.

Gastroscopy Data findings with respect to median SSc durationvé® vs 5.5
Gastroscopy demonstrated a characteristic pattern of wateyr; p = 0.814) and activity score (8s5 vs5; p = 0.545).
melon stomach in three IcSSc patients (13.64%). Clinical The prevalence of abnormal EGG tended to be higher in
manifestations associated with watermelon stomach wergSSc patients compared with those of dcSSc patients (88.89
hemorrhage (n= 1) and asthenia (r= 2) secondary to vs50%;p = 0.089). Moreover, as shown in Table 4, the
anemia (due to chronic iron deficiency). degree of EGG dysfunction also tended to be higher in [cSSc

Comparison of Electrogastrographic and Gastric patients than in dcSSc patients.

Emptying of Radiopaque Pellets Findings Finally, EGG parameters were similar in patients with
EGG parameters were similar in patients with normai(n  S€vere (stages Ill/IV; r= 17) and mild (stages V/Il; r='5)
11) and delayed (r= 11) gastric emptying of radiopaque €SOoPhageal manometric dysfunctiom £ 0.527). Severe
pellets. The results are shown in Table 2. However, 4 of GG abnormalities were further found in two patients with
SSc patients (80%), with values of postprandial to fasting’ormal esophageal manometry.

ratio for electrical power ok 1, exhibited delayed gastric

. _ _ EMPTYING OF RADIOPAQUE PELLETS. Patients with
Predictive Factors of Gastric Impairment normal and delayed gastric emptying had similar median

COMPARISON OF CLINICAL DIGESTIVE MANIFES-  gsc quration (8557 yr: p — 0.222) and activity score (G
TATIONS AND DATA OF EGG AND GASTRIC-EMP- 3. 330)

TYING EVALUATION. As shown in Table 3, we failedto ) gg¢ patients had more often delayed gastric emptying
find a relationship _between the presence of gastrlc_ SYMPot radiopaque pellets than did dcSSc patients [61.11% (11/
toms and t_he severity of both EGG findings (_as cIaSS|_f|ed ai8) vs 0% (0/4):p = 0.09].
f;giizoe&;qrgdée?lggormal) and data of gastric emptying of Finally, the prevalence of delayed gastric emptying was
' similar in patients with stages Ill/IV and stages I/Il esoph-
PREDICTIVE FACTORS OF SEVERE EGG IMPAIR- ageal dysfunction (47.06%s 60%; p = 0.647). Delayed
MENT. There were no significant differences between pa-gastric emptying was observed in two patients with normal
tients with severe, mild, and normal electrogastrographiesophageal manometry.

Table 3. Gastric Clinical Manifestations as a Function of Electrogastrographic and Gastric-Emptying Findings

Gastric Symptoms

No. of Epigastric Epigastric  Epigastric
Finding Patients None Pain Fullness  Discomfort  Nausea Vomiting
Severe electrogastrographic impairment 9 5 4 1 2 1 1
Mild electrogastrographic impairment 9 0 6 2 6 2 1
Normal electrogastrography 4 0 3 4 3 0 0
Delayed gastric emptying of radiopaque pellets 11 3

7 4 4 2 1
Normal gastric emptying of radiopaque pellets 11 2 6 3 7 1 1
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Table 4. Characteristics of Electrogastrographic Parameters as a Function of SSc Subsets

SSc subset
dc Ilc
Electrogastrographic Findings (n=4) (n = 18) p

Interdigestive electrogastrographic parameters

Dominant frequency (cpm) 2.93(1.41-3.28) 2.81 (0.23-3.28) 0.227

% of dominant frequency in bradygastria 24.05 (2.00-62.50) 33.05 (0.00-89.30) 0.609

% of dominant frequency in tachygastria 5.00 (0.00—-20.00) 2.15 (0.00-17.50) 0.623

% of dominant frequency in normogastria 75.60 (17.50-88.70) 56.70 (10.70-98.20) 0.609

Electrical power (amplitude of antral activity) 151.33 (29.59-416.87) 50.04 (3.39-619.63) 0.173
Postprandial electrogastrographic parameters

Dominant frequency (cpm) 3.40 (2.81-3.52) 3.05 (1.64-3.52) 0.09

% of dominant frequency in bradygastria 8.4 (5.00-22.20) 29.05 (0.00-50.00) 0.147

% of dominant frequency in tachygastria 3.85 (0.00-12.30) 0.65 (0.00-4.30) 0.179

% of dominant frequency in normogastria 82.45 (76.10-95.00) 70.35 (41.30-100.00) 0.201

Electrical power (amplitude of antral activity) 197.62 (90.90-1445.51) 109.19 (20.00-6623.56) 0.173
Values are the median (rang@)values were determined by Mann-Whitney tests.
DISCUSSION could have underestimated the frequency of gastric dysfunc-

. . _ tion.
Gastric involvement occurs in as high as 10 to 75% of SSC |, ihe present series, the EGG data demonstrated that SSc
patients (1_9_' 11__13’ 29,_3?2)' It is stil recogn'zed to bepatients presented numerous alterations of gastric electrical
aSSOCIate(.j with high morbldlty,. as ggstroparess may I_ead tﬂwythm. During the fasting state, SSc patients exhibited a
the f(_)llowmg (1._4’.9_11)' 1)_|_nab|I|ty to Ingest sufﬁment_ high prevalence of bradygastria (63.64%); 10 SSc patients
calorles_, resulting in maln_utrltlon and at later stages, |n&45_45%) also had a concomitant high frequency of brady-
cachexia and electrolyte disturbances; and 2) gaStro.eSO%géstria in the postprandial period. These data are particularly
agea! reflux exa cerbation. Early.manage_ment ofga;tnc MG elevant; other authors have noted a relationship between
tor disorders s therefore part_|cularly Important in Ssc'.the presence of electrical rhythm disturbances and digestive
However, to date, all tests previously used to detect gastncS: ) S . .
ymptoms i¢ce., nausea/vomiting) in patients, with return to

involvement in SSc patients were either nonsensitive (bar-

ium meal), poorly tolerated (manometry), or caused ra dia_normal gastric electrical activity being associated with im-

tion exposure (scintigraphy), and both noninvasive and Serprover_nent of symptoms (20_23)2 our ﬂnd_lngs are consis-
sitive methods to detect gastric impairment remain to béent W|th'those O,f previously pUb.“.ShEd senes, as our.three
established. It has been well documented that there is §SC patients with nausea/vomiting had bradygastria on

pacemaker potential arising from the stomach, resulting in EGG; bradygastrla may have colntrlbutgd tp Ie§s ﬁffectlve
cyclical variation in gastric electrical activity (20, 21, 23, 33, contractions and gastroduodenal coordination in these pa-

34): 1) basic electrical rhythm, characterized by a regulafi€Nts. Maryczet al. (36) have also reported that bradyg-

frequency (3—4 cpm), occurring in the fasting period; and 2)astr!§1 was more frequept in SSc patients with antral hypo-
electrical response activity in the postprandial period. TheMotility than in those without. _
rate of gastric emptying of solids may be proportional to this "€ sécond main EGG finding, in the present series, was
antral electrical response activity. Because the antrum seenf@Ver median values of electrical power (decreased ampli-
to be the site for the occurrence of gastric electrical activity fude of electrical activity) in SSc patients, compared with
the recording of antral electrical activity, using cutaneousthe case of healthy controls, during fasting and postprandial
EGG, may provide a helpful noninvasive test in the diag_periods. Moreover, increase of electrical power was less
nosis of gastric impairment (21, 23, 34) at an early stage isignificant in SSc patients postprandially, postprandial to
SSc patients. fasting ratio of electrical power being lower in SSc patients
Our prospective series is, to our knowledge, the first tdthan in controls (1.8%s 3.30). Because higher increase in
evaluate SSc patients who were not selected according ®ectrical power £3 to 4 times) in the postprandial com-
their clinical digestive presentation. We observed a highpared with the fasting period has been reported to be asso-
frequency (81.82%) of EGG disturbances. We thereforeciated with stronger gastric contractions in healthy subjects
conclude that gastric impairment in SSc is somewhat moré20—22, 33, 34), our findings indicate a decrease of gastric
prevalent than has previously been reported. Our data are @@ntractile activity in SSc patients. Interestingly, EGG val-
variance with that reported by Pfaffenbaghal. (35), who  ues of postprandial to fasting power ratiol have been
failed to find electrical disturbances on EGG in 17 SScnoted to be correlated with gastric hypomotility (21). Our
patients. However, one could argue that because of theesults are in accordance with those reported in the litera-
shorter duration of the total recording, those authors (35jure, as four of our five SSc patients (80%) who did not
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experience increase of gastric electrical power postprandtations may precede cutaneous impairment in SSc, when
ally (with values of postprandial to fasting power ratiol)  watermelon stomach is diagnosed, an evaluation for SSc
had concomitant delayed gastric emptying of radiopaqugincluding clinical examination, antinuclear antibodies, nail-
pellets. Maryczet al. (36) have also noted previously a fold capillaroscopy) should therefore be carried out system-
relationship between decreased postprandial electricatically. Finally, our findings highlight that diagnosis of
power on EGG and antral hypomotility in two SSc patients.watermelon stomach should be also excluded in SSc pa-
We therefore suggest that absent increase of postprandigénts presenting with gastrointestinal hemorrhage and/or
electrical power could result in postprandial gastric hypo-anemia due to iron deficiency. Duchietial. (14), in 22 SSc
motility in SSc patients. . patients with gastrointestinal hemorrhage, also disclosed
The radiological evaluation of radiopaque markers’ gasyyatermelon stomach in 9.09% of cases.

tric emptying is a simple and convenient method for the - pioious series (13) have noted that the frequency of

detection of gastroparesis in clinical practice (28, 37, 38). | astric involvement increases with the duration of SSc and
I 0, -

the present series, we hgve obsgrved that.50/° of SSc p e age of SSc patients. In our experience, neither the

tients had delayed gastric emptying of radiopaque pe”etspatients’ age nor duration and activity of SSc could be

As shown by Feldmaet al. (37), the gastric emptying of

radiopaque indigestible markers probably involves theconS|dered to be predictive of gastric impairment on EGG

phase IIl of the migrating motor complex (MMC); because and gastri_c—emptying evaluation of radiopaque pellets. Our
of their size &2 mm), which prohibits their passage through data confirm the results reported by Magideltnal. (10),
the pylorus, the markers cannot be emptied during the postY10 Were also unable to find a correlation between SSc
prandial period and would be subject to the reestablishmerffuration and scintigraphic delayed gastric emptying. Few
of the interdigestive motility pattern, in which phase III authors (1, 4) have further shown that gastric involvement
MMC plays the role of a “gastric housekeeper” (1, 38). Thedid not correlate with SSc subsets. Our series reveals that
radiological marker test may therefore evaluate the delay oastric dysfunction tends to be more frequent in IcSSc than
the return of the interdigestive motility patterne(, phase in dcSSc patients on EGG (88.8996 50%) and gastric
Il MMC) after a meal (1, 38). We suggest that gastric- emptying of radiopaque pellets (61.11%0%); all patients
emptying evaluation of radiopaque pellets may also be avith watermelon stomach further had IcSSc. Finally, we
helpful method to detect symptomatic SSc patients, whdiave demonstrated that esophageal manometric dysfunction
have delayed gastric emptying of solids and abnormal phasghould not be considered a predictive factor of gastric dis-
[l MMC. turbances; among the patients with EGG and radiological
The pathological mechanisms of gastric dysmotility ininvolvement, two had no esophageal abnormalities. Our
SSc remain unknown, although it has been postulated thaesults are at variance with those of other authors (19) who
gastric impairment may result from progressive histologicahave noted a correlation between delayed esophageal and
lesions, similar to those found in the skin (3)."&jen (3)  gastric emptying.
has proposed the following steps for the occurrence of |n conclusion, our study underlines the high frequency of
sclerodermatous gastric mvolvement: vascular damag_@astric involvement in SSc patients. Our findings also sug-
(grade 0), neurogenic impairment (grade 1), and myogenigest that EGG may be useful in noninvasively depicting the
dysfunction (grade 2), with the replacement of normalgyowing: 1) disorders of gastric electrical activity at an
smooth muscle by collagenous fibrosis and atrophy of muséa”y stage, notably in asymptomatic patients: however, it is

cle fibers. In the present series, we observed patterns %fuestionable whether patients presenting with no clinical

neurogenic dysfunction (abnormal gastric electrical activitySymptoms but exhibiting EGG disturbances require proki-

i 0, i 0
on EGG) in 81.82% of SSc patients, whereas 50% of SS(r:\etic therapy and 2) the subgroup of symptomatic SSc

pf';ltlents h‘?‘d pattern.s of myogenic impairment (delayed gas;éatients with gastroparesis, because we observed a correla-
tric emptying of radiopaque pellets). Our data suggest tha

neurogenic abnormalities precede myogenic disturbance" between EGG disturbancés(, postprandial to fasting

within the stomach of SSc patients and further indicate thaEatio f‘?f gastric glectrical power ot1) and delayed ggstric
gastric myogenic disorders may occur earlier during the€MPing of radiopaque markers. Moreover, our series dem-

course of SSc than has previously been noted. onstrates that gastric-emptying evaluation of radiopaque
Another practical finding, in this instance, is that 3 of 22 Pellets may be a helpful method to detect symptomatic SSc
SSc patients had watermelon stomach. In a series of 4Batients with gastroparesis; gastric emptying of radiopaque
patients with watermelon stomach, Gostetiil. (15) have  Pellets may also assist in the selection of SSc patients who
also noted that 13.33% of patients had an associated SS®ay require manometry of the upper digestive tract because
Our findings therefore confirm that watermelon stomachdelayed gastric emptying of radiopaque markers may be
may represent a component of vascular alterations in SSassociated with abnormalities of phase Il MMC. Finally,
(1-3, 14-18). Interestingly, our three patients with water-our series confirms that watermelon stomach diagnosis
melon stomach had IcSSc, indicating that it may be a dishould be excluded in SSc patients presenting with gastric
gestive manifestation of [cSSc. Because systemic manifestemorrhage and/or anemia related to iron deficiency.
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