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EVALUATION OF GASTRIC EMPTYING IN REFLUX
DISEASE AND DUODENAL ULCER PATIENTS
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Thirty healthy volunteers, 77 hiatus hernia and reflux disease patients as well as 26
duodenal ulcer ones were studied by means of echographic planimetry and volumetry of
antrum and corpus ventriculi and gamma camera as well in order to evaluate the gastric
emptying before and after surgery. The mean semi-emptying antral time after
esophagocruroplasty plus frontal semi-fundoplication was determined as 9,5 min whereas
after Nissen fundoplication it reached the rate of 19,2 min (range 8-32 min; p < 0,001). The
latter was related to a higher incidence rate of postoperative stomach bloating complaints
with the Nissen patients. Ultrasound measurements of gastric emptying were of compa-
rable sensitivity to scintigraphy in quantifying the fluid bolus evacuation.
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The role of a regular and effec-
tive gastric emptying for a better out-
come in surgically treated patients with
symptomatic gastroesophageal reflux
(GER) is widely discussed but it still
remains controversial (1,2,5,7,11). GER
due to gastric outlet obstruction is well-
known and correctable by treating the
gastric disorder (2,7). Functional antral
motility disturbances act as an impor-
tant factor together with the insuffi-

ciency of the lower esophageal sphinc-
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ter and the depressed esophageal clear-
ance in the development of GER (8).
Antral emptying (AE) can successfully
be examined by means of scintigraphic
measurement or ultrasonographic as-
sessment of antral area (6). At present,
scintigraphy is the most preferred
method for measuring AE, and it re-
mains the gold standard (3,10). Ultra-
sound volume scanning could also de-
termine gastric wall movements and
reliably measure AE (9,11).

MATERIAL AND METHODS

Real time Doppler ultrasonog-
raphy of the gastric antrum was per-
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formed in 30 healthy volunteers (17
male and 13 female subjects, mean age
27, 8 years, range 21-35 years) as well
as in 47 hiatus hernia (HH) and GER
patients and 19 duodenal ulcer (DU)
patients without a present pyloric ob-
struction before surgery. A total of 77
HH and GER patients and 26 ulcer dis-
ease patients were postoperatively stud-
ied. A floppy Nissen fundoplication
(NF) was applied to 42 HH and GER
patients, the other 35 were treated by
modified esophagocruroplasty (ECP)
plus frontal semifundoplication (SF) us-
ing a previously described technique
(1,7). In all the 26 ulcer patients surgi-
cal treatment consisted of pylorus pre-
serving super selective vagotomy (SSV)
(Table 1). All subjects ingested 500 ml
standard fluid bolus before the exami-
nation (beef-vegetable soup with 75
Kcal energetic value) and were ob-
served in a sitting position (11). The
technique of sonographic measurement
of AE included sagittal antral
planimetry followed by 2-dimensional
antral volume determination by means
of abuilt in calliper and calculation pro-
gram. We used an ultrasound
TOSHIBA CCA-340A Doppler with a
3,5-5 MHz sector transducer and auto-
matic switch-over speed regimen. Fol-
lowing an overnight fasting period an-
tral area measurements were taken in
5, 10, 15, 20 and 30 min after food in-
gestion. The measurements were con-
tinued in these intervals until 50 % had
left the stomach (T50). TS50 was defined
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as the time when antral area decreased
to half its maximum.

In addition, a scintigraphic iso-
tope gastric test was postoperatively
carried out in 30 HH and GER patients
(15 NF and 15 ECP patients). Amount
of 500 ml Tc99m-MMA fluid macro-
aggregate per os ingested suspension
was used with 2 mCi (74 MBq) activ-
ity while the gamma camera was set on
dynamic regimen (DIACAM SI-
EMENS with loap 64/64 matrix colli-
mator). The scanning technique in-
cluded measurement of the total stom-
ach in sagittal antero-posterior projec-
tion with the subject seated with their
back against the gamma camera.
Radionucleide data were acquired at a
rate of 16 frames in every 2 min until at
least 90 % of the drink had emptied, or
for a maximum period of 60 min. A re-
gion of interest was drawn around the
total stomach and gastric emptying
curves representing the percentage of
retained counts were derived. T50 was
also calculated.

RESULTS AND DISCUSSION

The mean antral semi-emptying '
time estimated sonographically was |
15,7 min with the healthy volunteers. |
We found a mean T50 of 23,5 min re- |
sulting from the sagittal planimetry and 5
17,5 mins mean T50 of the volume AE
(range 8-20 min). The data of the post-
operative sonographic investigation of
AE after antireflux surgery showed a
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Table 1

Surgical procedures in hiatur hernia GER and ulcer disease

Diagnosis Pre-surgical Post-surgical Surgical procedures / patients
patients patients
HH and GER 47 ECP and SF - 35 NF - 42
DU 19 SSV - 26

significantly delayed AE in the patients
with NF in comparison with those op-
erated on according to our modified
surgical technique (mean T50 time of
19.2 min and of 9,5 min, respectively;
p < 0,001). In the patients with clini-
cally clearly expressed gas-bloat syn-
drome the antral T50 varied in the range
from 14 to 40 min. Three GER patients
had radiologically and endoscopically
proved recurrent reflux. The ultrasound
study showed a delayed AE in all of
them with a mean TS50 of 24, 24, and
25,5 min, respectively. In duodenal ul-
cer patients the mean T50 time was de-
termined as 15,5 min before surgery and
as 21,4 min after SSV with the patients
classified with Visick I excellent results
which we can assess as acceptable and
logical due to the postvagotomy action

Table 2

on stomach motor function. However,
in the patients experienced postprandial
fullness and meteorism the emptying
time rates varied from 14 to 32 min
while in one patient with clinically
manifested dumping syndrome T50 was
reduced to 4 min.

The scintigraphic measurement
of gastric emptying established normal
rates in 14 of 15 ECP patients (93,33
%) and in 9 of 15 NF patients (60 %)
(Table 2) The other patients showed
delayed T50 rates according to the ob-
tained 60 min follow-up curves of iso-
tope colloid disappearance from the
stomach. All of them demonstrated
some postprandial stomach distress re-
actions such as epigastric pain or full-
ness, gas-bloating, early satiation, me-
teorism, etc (1).

Sonographic and scintigraphic determination of gastric emptying

—

AE sonography (T50) Postoperative stomach scintigraphy (T50)
Sagittal planimetry (T50) AE (t50) normal delaved
tontrols 15,7 min 17,5 min
Pre-surgical  Post-surgical ~ Pre-surgical Post-surgical 14 1
. . . . ECP+SF (93,33 %) (6,67 %)
HH and 23,5 min SF-9,5 min 7,5 min SF-8,3 min
GER NF-19,2 min NF-16,8 min
D 1525 min  SSV-21,14 min 5 min 10,63 NF 9 (60 %) 6 (40 %)
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Our results confirm that ultra-
sound measurements of AE are of com-
parable sensitivity to scintigraphy in
quantifying fluid bolus evacuation.
Doppler ultrasonography permits evalu-
ation of antral wall motor motion and
correlates with the feeling of postpran-
dial satiation that is very important to
receive a better outcome in antireflux
surgery (1,2,6). Real-time ultrasound
can be used to assess AE and has major
advantages over other techniques in that
it is non-invasive, does not entail radia-
tion, and is widely available (4,6,9,11).

Furthermore, we can recommend the ul-
trasound measurement of AE and vol-
ume as a routine screening diagnostic
procedure in order to define stomach
motor abnormalities responsible for
postoperative patients’ dyspepsia from
those having recurrent GER. In a pre-
vious study we have showed that ECP
may be followed by a higher recurrent
GER rate but it provides a much better
functional outcome after antireflux sur-
gery as compared with the NF results
(7). The latter is repeatedly confirmed
with the present study:, ..: ;i -
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OneHKa Ha CTOMAIIHATA eBaKyalus npu 6o1Hu ¢ peduykcHa Gosect
R H yOJeHATHA SI3Ba

. Jo0Opes, b. Kopnoncxu,. T. Tpaes*, A. Kincaposa**, I'. Tpanyios**,
II1. Ilepes, K. UBanos

Kameodpa no o6wa u onepamuena xupypaus, *Kameopa no enOOKpunono2us u
*k
2acmpoenmeponozus u -~ Kameopa no penmzenono2us u paouonozus,
Meouyuncku ynueepcumem-Bapua

Pesome: M3cneaBan Oe MOTHAHMTETHT Ha XPaHONPOBOAA M CTOMAaxa MOCPEACTBOM
exorpadcka INIAHUMETPHSA U BOJIYMETPHUSA Ha aHTPyMa M KOPITyca Ha CTOMaxa CbC CTaHIapTeH
XpaHuTeNeH 60Iyc, KaKTO H ¢ raMa-KaMepHa cMHTHrpadus npy 06mo 30 3apaBy HHAMBUIH,
77 NALUCHTH C XMaTATHH XepHUU U pedurykcHa 60JIecT Ha XpaHOTIpOBOJa U 26 - ¢ IyoaeHanHa
s3Ba. Pe3ynTaTuTe mokaszaxa cUrHH(UKaHTHO 3a0aBeHa CTOMAalllHA €BaKyallMs IpH
nagueHTuTe ¢ QyHgomMKauus no HucaH cnpsmo Te3u ¢ HembjiHA QyHIOIUIMKALMA U
e3odarokpypormiactuka. Cpe1HOTO BpeMe Ha NOJIyH3Nnpa3BaHe [IpH IALMEHTUTE OT NbpBaTa
rpyna Bp3nese Ha 19,2 min cnpsamo 9,5 min (Mexxay 8 u 32 min; p < 0,001) npu Te3u ot
BTOpaTa. ToBa ce CBbP3Ba C MO-YECTHTE CJIEAONEPaTHBHY HapyUIEHHA B XPaHOIIPOBOIHHA
TPaH3UT npH OojHMTE ¢ QyHAomIMkanusa no HucaH. YirpasBykoBHTe H3ClEIBaHHS Ha
H3Mpa3BaHETO Ha CTOMaxa €a ChC ChIIOCTaBUMa YYBCTBUTEIHOCT CIPAMO CUMHTUTpadusiTa
OpH KOJIMYECTBEHATa OLIEHKA HAa XPAHOIIPOBOIHHA TPaH3UT.
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