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Comparative evaluation of scintigraphy and upper gastrointestinal tract
endoscopy for detection of duodenogastric reflux
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Duodenogastric reflux, the reflux of duodenal bile into stomach, when suspected clinically requires
an objective evaluation for proper management. In this study hepatobiliary scintigraphy in 91
patients of different clinical conditions was evaluated for presence of duodenogastric reflux. Upper
gastrointestinal endoscopy was also performed in 44 of these patients. On scintigraphy duodenogastric
reflux was present in 26 (29%) of 91 patients. Upper gastrointestinal endoscopy revealed presence
of refluxed bile in the stomach in 12 (27%) of 44 patients. In the same groups of patients scintigraphy
detected reflux in 18 (41%) of 44 patients. This shows that hepatobiliary scintigraphy is superior
to upper gastrointestinal endoscopy in detection of duodenogastric reflux and also has the advantage

of being non-invasive and physiological.
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INTRODUCTION

DuoDeNOGASTRIC REFLUX (DGR) is a clinical entity that
may occur following a variety of gastric or biliary tract
operations. It has been associated with gastric mucosal
damage and may partly account for the persistence or
fresh appearance of symptoms following cholecystectomy
and gastrectomy.'? With the possible exception of bbvi-
ous bilious emesis, the diagnosis is difficult to make on
the basis of clinical symptoms only as most of these are
nonspecific.

The various techniques employed to detect DGR are
gastroduodenal intubation and direct sampling, gastric
pH monitoring, endoscopy, gastric mucosal biopsy and
hepatobiliary scintigraphy. The use of the intubation
technique is considered nonphysiologic since it is inva-
sive and thereby may spuriously provoke reflux. Gastric
pH monitoring is cambersome, entails the use of sophis-
ticated instruments and is uncomfortable for the patients.
Similarly endoscopy and biopsy is also invasive and is not
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readily acceptable to all patients. On the other hand,
scintigraphic documentation of DGR is technically easy,
simple and physiologic as it is noninvasive.

The present study was undertaken with the objectives
of finding the incidence of DGR by hepatobiliary
scintigraphy in patients undergoing one or the other types
of biliary surgery and to compare the findings with those
of upper gastrointestinal endoscopy.

MATERIALS AND METHODS

A total of 91 patients undergoing hepatobiliary scintig-
raphy have been included in this study. Scintigraphy
was performed prospectively in 44 patients (32 women,
12 men; mean age 45.4 years) which included 25 patients
with gallstone disease who were studied preoperatively
and 19 patients after choledocho-duodenostomy. Scans
of 47 other patients who had undergone hepatobiliary
scintigraphy for postcholecystectomy problems were
retrospectively evaluated for evidence of DGR.

The standard protocol for hepatobiliary scintigraphy
was followed in all patients. After intravenous adminis-
tration of 111-148 MBq (3—4 mCi) of Tc-99m BULIDA
(parabutyl iminodiacetic acid), anterior abdominal im-
ages were taken under alarge field of view gamma camera
(Siemens Digitrac 75) coupled with a low energy all
purpose parallel hole collimator. The images were
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Table 1 Incidence of DGR as detected by scintigraphy
and upper gastrointestinal endoscopy

Table 2 Comparison of scintigraphic and endoscopic
detection of DGR

Scintigraphy Endoscopy
Gall stone disease - 2
(Preoperative)
(n=25)
Post choledocho- 14 10
duodenostomy
(n=19)
Post cholecystectomy 8
(n=47)
Total (=1 25 (n=44) 12
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Fig. 1 Tc-99m BULIDA sequential scinti-images at various time intervals in a patient who underwent
choledochoduodenostomy. Note the presence of radioactivity in stomach region (arrow) from 30 min

onwards indicating significant DGR.

acquired at 5 min intervals for 40 min and thereafter at one
and two hours after the radiotracer injection. Each image
was of 400,000 counts and matrix size was 256 X 256. At
the end of the study approximately 2.035 MBq (55 uCi)
of Tc-99m sulfur colloid was administered orally for
exact localization of the stomach. All the images were
stored in a microvax computer coupled to the camera. The
images were interpreted qualitatively as well as quantita-
tively by at least two nuclear physicians for the presence
of DGR and its severity.* DGR was considered significant
if marked reflux into the body and fundus of the stomach
or up the esophagus was present.’

In 44 of 91 patients (25 with gallstones preoperatively
and 19 after choledochoduodenostomy), upper gastro-
intestinal endoscopy was performed for the detection of
bile in the stomach and its sequelae, i.e., mucosal edema,
erythema, friability and erosion.*
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RESULTS

As depicted in Table 1, 26 (29%) of the total 91 patients
analyzed in this study revealed significant DGR. Of the 44
patients evaluated prospectively, 4 of 25 patients with
gallstones and 14 of 19 after choledochoduodenostomy
had evidence of DGR. Eight of 47 post cholecystectomy
patients also revealed the presence of DGR on retrospec-
tive evaluation.

The upper gastrointestinal endoscopy performed in 44
patients revealed evidence of bile reflux in 12 patients (the
presence of bile in all, mucosal edema in 3 and mucosal
edemaand erythemain 1). All these 12 patients were posi-
tive for DGR on biliary scintigraphy. Endoscopy did not
reveal any evidence of bile or any gastric mucosal changes
in another 6 patients who were shown on scintigraphy to
have DGR. The detailed results are shown in Table 2. The
scinti-images representing typical findings of positive
and negative DGR are shown in Figures 1 and 2, respec-
tively.

Annals of Nuclear Medicine



Smin

s e im o

10min

. i ; Ly
Prmew oW %- LW R WS R W o ww e imow

oo e e w o men

Fig. 2 Tc-99m BULIDA hepatobiliary scintigraphy showing
normal clearance of radiotracer into small intestine. At no time
activity is noticed in stomach region.

DISCUSSION

Reflux of duodenal bile into the stomach, the duodeno-
gastric reflux, in a milder form, may be present in asymp-
tomatic subjects particularly in the postprandial state
when it is not considered pathologic. But it is unusual in
the fasting state with intact gastroduodenal functional
integrity.>® A higher incidence or a more severe form of
DGR is commonly noticed in acute or chronic gall bladder
disease and in postoperative states such as cholecystectomy
or gastroenterostomy.>'* This has been implicated in the
pathogenesis of gastritis, gastric ulcer, esophagitis and
post cholecystectomy syndromes.>® DGR has been re-
portedin 12% to 35% of patients undergoing hepatobiliary
scintigraphy.”” The proposed mechanisms of this entity
are irritation of the duodenum by an adjacent inflamed
gall bladder, the unregulated flow of bile into the duode-
num in the absence of a functioning gallbladder or lack of
an intact pyloric sphincter.5%?

In an uncomplicated case of DGR, scintigraphically
one can detect refluxed bile activity in the usual location
of the stomach, i.e., lateral to the left lobe of the liver and
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superior to the jejunal activity. Occasionally jejunal activ-
ity may mimic gastric reflux and can be verified by taking
an upright image which shows the change in the position
of the jejunum due to gravity. The visualization of DGR
may be enhanced by the injection of cholecystokinin as it
causes the ejection of more bile into the duodenum.
Morphine augmented biliary scintigraphy has also been
regarded as increasing DGR detection sensitivity.'' Many
authors have also tried to quantify DGR by using different
techniques.*!0-12

In the present study no significant difference was found
inthe incidence of DGR before and after cholecystectomy.
This finding is similar to that reported by Lorusso et al."?
but contradicts that by other authors.'* A higher incidence
of DGR has been reported in patients who undergo a
concomitant biliary drainage procedure along with
cholecystectomy.'® This finding is similar to that in the
present study which shows a higher incidence of DGR in
patients with choledochoduodenostomy.

Stein et al. have reported that upper gastrointestinal
endoscopy has lower accuracy and predictive value than
scintigraphy or gastric pH monitoring in the assessment of
DGR." In our study upper gastrointestinal endoscopy had
detected DGR in 12 of 44 patients. On the other hand,
isotope scans in addition to confirming the above
endoscopic findings detected bile reflux in another six
patients in whom the endoscopy report was normal. From
this it can be inferred that hepatobiliary scintigraphy is
superior to upper gastrointestinal endoscopy in the
detection of DGR and also has the advantage of being
non-invasive and physiological. In addition, the severity
of DGR as assessed in upper gastrointestinal endoscopy is
subjective and operator dependent, whereas scintigraphy
documents the same in an objective manner without any
subjective bias.*!®!® A good correlation has also been
shown between the severity of mucosal changes on histol-
ogy and the presence of DGR on scintigraphy,*!* which is
not so with upper gastrointestinal endoscopy.'

The findings in the present study along with the obser-
vationsin literature lead to the conclusion that scintigraphy
is the most appropriate method for the diagnosis of DGR.
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