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Hepatobiliary scintigraphy with 99"Tc-HIDA offers a nonin- 
vasive method to detect duodenogastric reflux. Biliary 
reflux was graded using the persistence rather than the 
intensity of the radioactive refluxate: Grade 0 was consid- 
ered the absence of reflux, minimal reflux, or reflux in the 
first 10-15 min; Grade 1 was repetitive reflux lasting less 
than 10 min; Grade 2 was persistent reflux; and Grade 3 
was reflux up to the esophagus. Twenty-five patients with 
foregut symptoms were studied and results were com- 
pared to 24-hr gastric pH monitoring. Scintigraphy and pH 
monitoring agreed in 15 out of 25 patients (60%), but no 
correlation was found with the endoscopic findings. The 
rationale for this approach is based on pathophysiologic 
evidence that damage to gastric and/or esophageal mu- 
cosa is mainly related to the prolonged contact time with 
duodenal contents. This technique seems to allow a com- 
plete functional evaluation of the esophagogastroduodenal 
tract without causing adjunctive irradiation or discomfort 
to the patient. 
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T h e  role of bile and pancreatic juice in the pathogen- 
esis of  dyspeptic symptoms and mucosal lesions of  the 
stomach and esophagus has been extensively investi- 
gated. Reflux of  alkaline duodenal  contents into the 
stomach and eventually into the esophagus occurs 
either in patients with intact gastrointestinal tracts or 
in postgastrectomy conditions ( I ). 

Hepatobiliary scintigraphy using 'OmTc-HIDA deriv- 
atives offers a simple, noninvasive method to demon-  
strafe duodenogastric reflux. Several indices have been 
proposed to give an objective evaluation of  reflux, In 
general, radioactivity present in the gastric region was 
related to the count rate in the liver (2) or in the bowel 
(3). Thomas et al. proposed a subjective index of  reflux 
and reported the possibility of  demonstrat ing duoden-  
ogastroesophageal reflux (4). 
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Objective quanti tat ion of  the reflux is difficult for 
two reasons: (a) the proposed methods (2,3) take into 
account the intensity of the reflux, influenced by body 
tissue attenuation especially in obese patients, not its 
persistence and (b) the count  rate and its variation with 
time in the gastric region can be overest imated if a 
portion of  liver lies in this area due to respiratory 
movement .  

Furthermore,  esophageal reflux can be easily docu- 
mented only after gastrectomy or esophagogastric resec- 
tion. We propose a scintigraphic method for evaluation 
of duodenogastroesophageal reflux based on the dura- 
tion of  refluxed activity. 

MATERIALS AND METHODS 
Twenty-five patients (14 males, 11 females: age range 21- 

70 yr) complaining of dyspeptic symptoms underwent hepa- 
tobiliary scintigraphy. All patients had previously undergone 
upper gastrointestinal endoscopy. Liver ultrasonography was 
routinely performed to exclude the presence of cholelithiasis. 

A commonly used cholecystokinetic composed of dried egg 
yolk (4 g) and sorbitol (10 g) was administered per os to the 
patient (patients were required to fast overnight) 20 min before 
i.v. injection of 200 MBq of 9~mTc-HIDA. The patient was 
positioned supine under the camera equipped with a low- 
energy general-purpose collimator. A series of 60 one-minute 
images were acquired in a 64 x 64 byte mode matrix. After 
this acquisition, the camera was moved so that the liver and 
gastric regions appeared in the bottom of the camera's field of 
view. The patient was asked to drink, in a single swallow, 10 
ml of water containing 20 MBq of 'gmTc-DPTA while a new 
acquisition of 120 images, 0.5-sec each, was started. Finally, 
after further ingestion of 200 ml of normal water to obtain 
the exact gastric localization, a series of 1-sec image was 
acquired for 2 rain while the patient performed several Val- 
salva maneuvers to induce gastroesophageal reflux. 

The persistent radioactivity in the gastric region rather than 
the intensity of the radioactivity refluxed was taken into 
account for grading reflux. Four patterns of reflux were iden- 
tified: Grade 0 (Fig. 1) was the absence of reflux, minimal 
reflux lasting 1 min, or reflux observed in the first 10-15 min 
after injection: Grade 1 (Fig. 2) was repetitive reflux of variable 
duration, generally less than 10 min: Grade 2 (Fig. 3) was 
persistent reflux of moderate intensity: and Grade 3 (Fig. 4) 
was reflux up to the esophagus. 

Scintigraphic results were compared to the results from 24- 
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FIGURE 1 
(A) A normal study in which no reflux is 
seen in the gastric region outlined in 
the last picture. (B) One episode of 
moderate reflux (arrow head); in the 
last, image gastric localization is 
shown. 

FIGURE 2 
Grade 1 reflux. Repetitive episodes of 
moderate reflux (arrow head) are seen 
in the gastric antrum, tn the last image, 
the gastric area is outlined. 
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FIGURE 3 
Grade 2 reflux. A persistent activity is 
seen in a rounded area corresponding 
to the gastric body. 

FIGURE 4 
Grade 3 reflux. The refluxate arrives up 
to the esophagus in this patient who 
was surgically treated for esophageal 
carcinoma. 

TABLE 1 
Comparison of Scintigraphy and 24-Hour pH Monitoring 

Results 

24-hr pH monitoring 

Scintigraphy 

Jr 

+ 6 (5) 7 (4) 

- 3 (3) 9 (7) 

Numbers in parentheses are the number of patients with evi- 
dence of gastritis. 

hr gastric pH monitoring (5). This was performed in all 
patients using a pH glass probe placed 5-10 cm proximal to 
the pylorus and connected to a portable pH meter system. 
Duodenogastric reflux was defined as the variation of gastric 
pH above 4, excluding post-prandial alkalinization. Based on 
data from a group of eight asymptomatic volunteer subjects. 
patients with greater than 10% of alkaline exposure during 
the monitored period were considered refluxers. 

R E S U L T S  

In 15 of  the 25 patients examined (60%), scintigraphy 
and 24-hr pH moni tor ing  were in agreement (Table 1). 
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FIGURE 5 
Grade 3 reflux indirectly visualized. (A) 
Grade 2 reflux into the stomach is per- 
sistently evident. (B) Subsequent nor- 
mal esophageal transit study of a liquid 
bolus in which gastroesophageal reflux 
was obtained during the Valsalva ma- 
neuver. 

Nine of the 13 patients with a positive scintigraphic 
study and 10 of the 12 with a negative study had 
evidence of gastritis (p = ns). In addition, no correlation 
was found between the scintigraphic grading and the 
total time of alkaline exposure measured by 24-hr pH 
monitoring. 

Reflux up to the esophagus was directly demon- 
strated only in five patients with previous esophagogas- 
trostomy. In the remaining cases, hepatobiliary scintig- 
raphy demonstrated duodenogastric reflux, while reflux 
into the esophagus only occurred in the images obtained 
after filling of the stomach with radioactive water and 
Valsalva maneuvers (Fig. 5). 

DISCUSSION 

Hepatobiliary scintigraphy using 99mTc-HIDA deriv- 
atives can demonstrate duodenogastric reflux, although 

no correlation has been found between the intensity of 
the reflux and damage to the gastric mucosa. The lack 
of correlation with the endoscopic findings has already 
been addressed in the literature, but it still remains an 
unresolved issue (6). Despite the scepticism of some 
authors, who do not consider alkaline reflux gastritis to 
be a distinct disease (7), compelling evidence for the 
existence of the syndrome comes from the fact that 
surgical diversion of biliopancreatic secretions alleviate 
symptoms in patients with post-gastrectomy disorders 
(8). On the other hand, objective tests are necessary for 
a precise diagnostic assessment, since antral gastritis 
also has been frequently found in patients with Heli- 
cobacter pylori infection (9). 

The quantitation of duodenogastric reflux using hep- 
atobitiary scintigraphy is subject to errors from various 
sources. The quantitative method proposed by Tolin 
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(2), where the counts in the gastric area are related to 
the counts in the liver at a definite time, or the method 
of Niemela (3) in which radioactivity in the gastric 
region is related to that in the bowel, have two limita- 
tions: (a) difficulty in exactly delineating the gastric area 
while avoiding the liver and/or  bowel, because respira- 
tory movements continuously modify the relative po- 
sition of the organs; and (b) these quantitative methods 
measure the intensity of the reflux in a definite period 
of time, generally t min. We think that it is more 
important to assess the duration of contact between the 
duodenal contents and the gastric and/or  the esophageal 
mucosa, since this is a recognized factor in determining 
the severity of mucosal damage (10). 

Even the scoring system proposed by Thomas et al. 
(4) is unsatisfactory because it takes into account the 
site where the reflux arrives (i.e., Grade 1 when duo- 
denogastric reflux is limited to the gastric antrum; 
Grade 2 or 3 if the gastric body is more or less involved; 
or Grade 4 for esophageal reflux. In our experience, 
there was direct evidence of esophageal reflux only in 
the five patients who underwent esophagogastrostomy. 
In the evaluation of patients with intact stomachs, we 
advocate the use of ~'r"Tc-DTPA in water (normally 
employed to localize the gastric area) for esophageal 
transit studies and to determine gastroesophageal reflux 
after gastric filling with normal water. In this fashion, 
it is possible to obtain an indirect assessment of duo- 
denogastroesophageal reflux and a comprehensive 
study of pyloric and cardial function as well as of 
esophageal motility. In four of our cases, gastroesoph- 
ageal reflux was associated with duodenogastric reflux: 
four other patients showed a delayed esophageal transit 
of the liquid bolus. 

When performing hepatobiliary scintigraphy, it is 
useful to administer a cholecystokinetic 15-20 min be- 

fore the injection of the 99mTc-HIDA derivatives to 
reduce radioactivity storage in the gallbladder and to 
ensure better visualization of reflux. This can reduce 
the time needed for data acquisition. 

In conclusion, this modified hepatobiliary scintigra- 
phy technique can provide information about alkaline 
reflux and related motility disorders of  the upper diges- 
tive tract that correlate with pH probe measurements. 
In fact, the proposed technique takes a little longer than 
the traditional method, but intubation is not required. 
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