
CVS. I n al l  patients, radiol ogic cont rast
study was per f o rmed to excl ude anatomic
m a l f o rmations as well as 24-hour esophageal
pH monitoring i n order  to exclude gastro e-
sophageal ref lux disease. Sk in pr ick t est ,
P R I S T, RA ST were car ried out to evaluate
the presence of food intolerance or allerg y.
F u rt h e rm o re, I gA -anti gl iadi n and I gA -
antiendomysium antibodies tests were per -
f o rmed t o exclude cel iac di sease. A l l  of
these tests were normal or  negati ve in all
c h i l d ren. 

A c c o rdi ng to Consensus Diagnost ic
Criteria for CVS (Table I) cyclic vomiting di-
agnosis was given in all the patients.

A fter admi nistration of a mixed solid-liq-
ui d meal  measurement of gastri c emptying
time was taken in these patients by real-time
ultrasonography3.

The test meals were prepared by a team of
dietit ians, based on calor ic intake at bre a k-
fast for  chil dren of di ff e rent  age gro u p s
(Table II).

Subjects were examined in the morn i n g ,
after an overnight fast per iod, using a hi gh-
resolution real-ti me scanner (A LOKA  SSD
250, Tokyo, Japan) with a 5 M Hz li near  ar -
ray transducer, appl ied wi th minimal  ab-
dominal compression. The examination was
always perf o rmed by the same operator ; pa-
tients sat at 30° to the hor izontal plane of
the exami nati on couch. Basal scanning was
p e rf o rmed before the administration of the
meal. Then, measurements were taken im-
mediately after  the meal and every 30 min
for  the f ir st two hours after it .

The gastr ic emptying t i me was calculated
by measuri ng the cross section of the gas-
tr ic antrum. The cross section of the gastric
a n t rum, cor respondi ng to the sagi ttal  plane
passing through t he super i or mesent er ic
vei n, presents an el l i pt i cal shape, so i ts
a rea was calculated in all  chil dren by mea-
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Abstract. – Pathogenesis of c ycl ic vomit-
ing syndrome (CVS) is s ti l l  uncertain. Aim of
our study has been t o veri fy  the role of gastr ic
empt ying time in children affected by CVS. We
st udied 9 ch i ldren w ith CVS who und erwent
measurement of  gas tr ic  empty ing time by real-
time ul trasonography  aft er administ ration of  a
mixed, sol id-l iquid meal. In al l t he chi ldren gas -
tr ic  empty ing time resulted in normal range.

Our data suggest t hat mobil i ty abnormal it ies
of  th e s t omach do n’t  play  a key  role in  th e
pathogenesis  of CVS.

Key words:
Cyclic vomiting syndrome, Recurrent vomiting, Gastric

emptying time, Real time ultrasonography.

Introduction

Cyclic vomiting syndrome (CVS) is charac-
ter ized by re c u rrent, di screte, stere o t y p i c a l
episodes of intense vomiting, punctuating pe-
riods of completely normal health1.

The prevalence of CVS is not entirely known
and epidemiologic data indicate CVS curre n t l y
occurs more commonly than in the past, aff e c t-
ing almost 2% of  school-aged chi l dre n .
Pathogenesis of CVS is still uncertain but thre e
pathophysiologic pathways may play a role: (1)
migraine with its related-mechanism; (2) stre s s ,
which involves hypothalamic discharge and his-
tamine release; (3) autonomic dysfunction2 , 8.

A im of our study has been to ver ify the
role of gastr ic emptying t ime in chil dren af-
fected by CVS.

Materials and Methods

We studied 9 chil dren (4 males, 5 females;
age range 2-13 yr, mean 6)  suffer ing fro m
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suri ng the longi tudi nal and the antero p o s-
ter i or  diamet ers and usi ng t he f orm u l a :
p A B / 44.

In addition, the antral length (from the py-
lorus to the angle region), was measured by a
transverse scan at the epigastrium.

So, the volume of the antropyloric port i o n
of the stomach can be obtained from these
m e a s u rements according to the form u l a :

0,065 × h × (2ab + 2ef + 4cd + cb + ad + ed + cf)

where h is the antral length;
a, c, e, are the longitudinal diameters;
b, d, fare the anteroposterior diameters.

A f ter  the meal, changes of  the gast r ic
a n t rum were easily observed at ultrasound.
The stomach was considered empty when the
section area and the volume of the antrum re-
t u rned t o basal  val ues and remai ned un-
changed for at least 30 min, and also when a
complete absence of food particles within the
a n t rum was observed at real-t ime examina-
tion for 30 min.

Final emptying time was calculated in rela-
tion to the start of the meal.

Results

Table II I shows changes in the cross sec-
tional area (mean value in cm3) of the gastric
antrum before the meal test, immediately af-
t e r, and at 30, 60, 90 min. M axi mum cro s s -
sectional area was reached immediately after
the meal (16.55 cm3). Then, in the foll owing
30 mi n, a signi ficant decrease was observ e d .
After that time the mean area gradually de-
c reased and re t u rned to basal values at 90
min (0.29 cm3). Final emptying time, calculat-
ed according to the changes in the cross-sec-
tional area of the gastric antrum was 120 min
(normal range 150 ± 30 min).
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ESSENTIAL CRITERIA
– Recurrent, severe, discrete episodes of vomiting.

– Variyng intervals of normal health between 
episodes.

– D uration of vomiting episodes from hours to days.

– No apparent cause of vomiting (negative 
laboratory, radiographic, endoscopic testing).

SUPPORTIVE CRITERIA

Pattern

– Stereotypical: each episode similar as to time of 
onset, intensity, duration, frequency, associated 
symptoms and signs within individuals.

– Self-limited: episodes resolve spontaneously 
if left untreated.

Associated symptoms

– Nausea, abdominal pain, headache, motion 
sickness, photophobia, (+ lethargy).

Associated signs 

– Fever, pallor, diarrhea, dehydratation, excess 
salivation, social withdrawl.

(D ata from the International  Scienti fic Symposium on
Cycl ic Vomi t ing Syndrome (CV S) held at St.
Bartholomew’s Hospital, London, July 29-30, 1994).

Table I. Consensus diagnostic cri teria for CVS.



cross-sectional area during the exam. To ob-
tain a si mi lar x-ray evaluation it  woul d be
n e c e s s a ry to take a large number  or  radi -
ograms, which means a great deal of time and
a significant increase of radiation hazards.

The scintigrafic method is also rather t ime
consuming and much more expansive than the
ultrasound technique as it re q u i res a sofist icat-
ed equipment. Furt h e rm o re intestinal loops
over lapping on the gastric area could some-
times prevent a correct measure m e n t .

A s opposed to what it  happens by the ul-
trasound techni que, degrees of duodenogas-
tric reflux will not be appreciated by the ra-
dioisotope method. Another  problem is the
need to prepare the radiolabeled meal.

In children gastric emptying time has been
used to study the pathogenesis of other dis-
eases such as Hel icobacter pylor i gastri t is,
g a s t ro p a resis, abnormalit ies of gastro i n t e s t i-
nal  tract, gastroesophageal  reflux di sease5,
Sandifer’s syndrome6,7.

In all our patients we found a normal gas-
tr ic emptying t i me. Our data suggest that
moti lity abnormalit ies of the stomach don’t
play a key role in the pathogenesis of cyclic
vomiting. However, further study are neces-
sary to confirm our results in a greater num-
ber of patients. 

CVS remains a mysterious disord e r,a syn-
drome without known etiology, pathogenesis,
l a b o r a t o ry markers and target org a n , d e s p i t e
our  incresing knowledge since its classic de-
scription by Samuel Gee in 18829.

We suspect it to be a disorder of the brain-
gut axis, heigtened by behavioral and physio-
logical responses, and may represent an over-
response of the natural defense mechani sm
developed teleologicall y to protect agai nst a
toxin or toxic ingestion and stress.
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In all cases, bar ium x-ray of the stomach
c o n f i rmed the ultrasound f indings re g a rd i n g
the presence or  absence of contents within
the stomach. None of  the chil dren com-
plai ned of any problem duri ng ultrasound
measurement. 

Discussion

Aim of our study has been to verify gastric
emptying t ime in patients with cyclic vomi t-
ing, using real-t ime ultrasonografy. The pre-
sent study shows t hat this method can be
used to obtain non invasive and physiologic
d e t e rminations of gastric emptyi ng t ime by
measuring morphologic changes of the gastric
antrum after a meal3.
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suring the cross sectional area of the antropy-
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both the presence and the absence of food.

H o w e v e r, other  investigations such as the
radiologic contrast study and the scintigrafic
method have been used to study gastric emp-
tying time, but they have shown a great deal
of limits4.

G reat advant age of the real-t i me ul tra-
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Basal cross-sectional area 0.54

Cross-sectional area immediately 16.55
after the meal

Cross-sectional area at 30’ 3.63

Cross-sectional area at 60’ 1.18 

Cross-sectional area at 90’ 0.29

Table III. Changes in the cross sectional  area (mean
value in cm3) of  the gastric antrum before the meal
test, immediately after, and at 30, 60, 90 min.
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