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Abstract 

Gastrografin®, an oral contrast agent, is important for non-operative management of small 

bowel obstruction and post-operative ileus.  However, Gastrografin® can cause complications 

with its propensity to precipitate in an acidic environment.  We describe a case of Gastrografin® 

precipitation in the stomach that resulted from delayed gastric emptying and increased gastric 

acid secretion in an elderly woman. 
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Introduction 

Gastrografin® is a water-soluble, iodine-based contrast medium whose main purpose in 

medicine is to be used as radiologic contrast material.  The high atomic weight of iodine allows 

the contrast to be used for radiologic exams of the GI tract when ingested orally.  The use of 

Gastrografin® is particularly valuable when there is a possibility of a fistula, leak, or perforation.  

The water-soluble nature of Gastrografin® makes it preferential to barium in these situations. 

 

A popular off label use of Gastrografin® is non-surgical management of small bowel 

obstruction.  The high osmotic nature and low absorption of Gastrografin® draw water into the 

bowel during its transit through the GI tract.  This can soften hard stool and increase 

gastrointestinal motility,1-5 hopefully allowing it to pass through the GI tract.  Studies have 

demonstrated Gastrografin®’s effectiveness for use with adhesions,2,6,7 malignancy-associated,8 

and non-urgent acute small bowel obstructions.9  Gastrografin® use for postoperative ileus has 

not been shown to accelerate the resolution of postoperative ileus.10,11  It has, however, 

demonstrated a decrease in patients’ length of hospital stay.11  The purpose of this report is to 

describe a case in which Gastrografin® was being used therapeutically for small bowel 

obstruction; unfortunately, a complication ensued. 
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Case Presentation 

The patient was a 92-year-old woman who presented to the emergency department with left 

lower quadrant pain and bilious emesis.  A partial small bowel obstruction from a mass in the 

cecum was discovered via an abdominal CT performed a month before presentation (Figure 1). 
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Figure 1: Axial CT in the lower abdomen with IV contrast demonstrates a cecal 
mass (arrow) causing proximal dilatation of ileal small bowel loops.  Findings are 

consistent with a secondary small bowel obstruction. 
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The patient was treated with a nasogastric tube, and was made NPO on admission.  Subsequent 

colonoscopy and biopsy revealed adenocarcinoma of the cecum.  The patient underwent 

ileocecal resection with primary anastomosis.  Her postoperative course was notable for 

intermittent bouts of emesis that required reinsertion of a nasogastric tube.  She was 

discharged on post-operative day 13. 

 

She returned to the emergency department on post-operative day 14 for nausea and vomiting 

refractory to medication.  She was re-admitted to the hospital.  Abdominal x-ray demonstrated 

no evidence of obstruction, and abdominal CT was unremarkable, except for post-operative 

changes from the ileocecal resection.  Her small bowel follow through study performed on 

hospital day 4 demonstrated no significant abnormality (Figure 2). 

  



5 

 

Figure 2:  Upper GI with small bowel follow through with mild dilatation of a 
proximal jejunal loop. 
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She tolerated a slowly advancing diet well with scant bowel movements before being 

discharged on hospital day 5. 

  

One day following discharge, the patient returned to the hospital again with nausea and 

vomiting.  A second upper GI with small bowel follow through demonstrated no significant 

abnormalities (Figure 3). 
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Figure 3:  Abdominal scout film and upper GI with small bowel follow through 
show no abnormalities. 
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However, plain abdominal radiograph two days after the second upper GI with small bowel 

follow through demonstrated abnormal retained Gastrografin® in her dilated stomach.  A few 

more days of emesis and small stools followed.  Another abdominal radiograph 6 days after the 

second upper GI follow through study demonstrated Gastrografin® consolidation in the dilated 

stomach (Figure 4). 
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Figure 4:  Abdominal radiograph demonstrates Gastrografin® consolidation in the 
dilated stomach. 
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Initial aspiration of the stomach via the nasogastric tube evacuated 1000 ml of non-bilious 

gastric contents. 2-liter lavages of normal saline produced thick clay-like chalky substance in 

chunks, consistent with precipitated Gastrografin® (Figure 5). 
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Figure 5:  Thick clay-like, chalky substance is observed in chunks at the bottom of 
the nasogastric collection chamber. 

  



12 

She underwent serial lavages of 1000 ml normal saline over the next two days, with the 

nasogastric tube remaining on intermittent suction until the abdominal x-ray showed no 

residual precipitated Gastrografin® in the stomach (Figure 6). 

 

She had gradual return of gastric and colonic function with toleration of oral feeds after a 

couple days.  She eventually made a full recovery. 
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Figure 6:  Plain abdominal x-ray demonstrates no residual Gastrografin® in the 
stomach after the extensive saline lavages and extraction of precipitated 

Gastrografin®. 
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Discussion 

This case demonstrates an uncommon complication of commonly used Gastrografin®.  When 

Gastrografin® is exposed to a medium with a low pH, such as gastric acid, it may precipitate.  

When Gastrografin® spends more time in an acidic medium below the pH threshold needed for 

precipitation, due to gastric dysmotility and stasis, even more precipitate will form.12-14  The 

formation of this precipitate in the stomach results in obstruction that can only be alleviated 

with intervention.  Normally, precipitation is avoided in patients with normal gastric secretion 

and adequate gastric motility. 

  

There are numerous case reports on gastric precipitation of Gastrografin®.12,14-18  The first 

report was when Gastrografin®, in the gastric balloon of a Sengstaken-Blakemore esophageal 

tube, turned into a “dense, white, putty-like material” after passage of hydrogen ions traversed 

the rubber wall of the balloon.17  This topic was further discussed after discovering 

Gastrografin® precipitation in the stomach for 48 hours.12  Follow-up laboratory experiments 

showed immediate formation of white precipitate in 1.2 N HCl and slow precipitation in gastric 

juice.  The authors showed that total acidity is more impactful than concentration of contrast in 

terms of precipitating diatrizoates.12 

 

Hemorrhage, following gastric mucosal erosion at points of contact with Gastrografin® 

precipitate, was described by Gallitano et al.  The hemorrhaging abated after the removal of the 

Gastrografin® precipitation by gastric lavage.16  Murtagh et al encountered precipitation of 

Gastrografin® in an obstructed stomach that resolved with continued suction and gastric lavage 

that produced small amounts of bright red blood in addition to the precipitate.14  Additional 

case reports of Gastrografin® precipitation have been reported by Shimizu et al. and Matsuoka 

et al.18,19  Ball et al. demonstrated in the laboratory that even dilute Gastrografin® could 

precipitate in a solution of pH < 2.3.  None occurred in solutions with pH > 2.3, even when 

allowed to sit for 24 hrs.15  This suggested that the acidity of the solution served as the initial 

threshold for precipitation; stasis of Gastrografin® was a secondary factor in precipitation.15 
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Quagliano et al set parameters that are responsible for the precipitation of Gastrografin®.  It 

was determined that lower gastric pH’s resulted in higher rates of precipitation.  The total 

amount of precipitate formed depended on increased contrast concentration, time spent in an 

acidic solution, and lower contrast media pH levels prior to ingestion.13 

 

When Gastrografin®, the salt of a weak carboxylic acid shown in Figure 7, is added to a strong 

acid like gastric acid, carboxylic acid is formed.  This newly formed carboxylic acid is insoluble in 

water,17 likely from the hydrophobic nature created by the benzene ring.  This same chemical 

reaction can occur with any water-soluble contrast medium that is a sodium or meglumine salt 

of carboxylic acid, because carboxylate salts, in general, are more soluble in water than their 

carboxylic acid counterpart. 
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Figure 7:  The chemical structure of Gastrografin®.20 
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Future Directions 

Further investigating should be done to determine the populations at risk for precipitation of 

Gastrografin®.  For example, determining exactly what comorbidities can increase an 

individual’s risk for precipitation would be of interest.  After determining the at-risk population, 

a better understanding on how to avoid associated complications can be pursued. 
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Conclusion 

Even though Gastrografin® precipitation from gastric dysmotility and abnormal gastric acid 

secretion is uncommon, it is important for physicians to be aware of this potential 

complication.  Gastric lavages were therapeutic in our patient, and have been shown to be 

beneficial in other cases of Gastrografin® precipitation.14,16  Since prolonged presence of 

precipitation has the possibility of causing GI bleeding as well,14,16 prophylactic gastric lavage 

should be considered with retained precipitation beyond 24 hours. 
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