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The visualization of fluid content during intestinal MRI 
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Abstract — during a routine abdominal MRI, detailed 
visualization of the intestine is not possible. Using the MRI 
technique with peroral hydrocontrast, it becomes possible to 
analyze the state of the intestine along its entire length due to its 
liquid content, biphasic contrast and obtaining a balanced MR 
signal from the intestinal wall with a high T1 / T2 ratio. 
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 INTRODUCTION  
In 2016, clinical recommendations were issued of the 

Russian Gastroenterological Association and the Association 
of Russian Coloproctologists for the diagnosis and treatment 
of Crohn's disease, where MR enterography is one of the 
methods for diagnosing and monitoring the effectiveness of 
treatment, as well as with suspected presence of stenosis and 
fistulas. Of course, the diagnostic capabilities of hydro-MRI 
are much wider and capture a greater number of nosologies, 
including not only other types of inflammatory bowel 
diseases, but also a number of infectious diarrhea, tumor 
pathology. Since the advent of MRI, visualization of the 
gastrointestinal tract was considered beyond the boundaries of 
this method, but hydrocontrasting of the intestinal lumen with 
special peroral contrasts made it possible to visualize and 
analyze it. The determination of fluid content in MRI required 
the use of modified signal sequences, which became the basis 
of the new method. 

 MATERIALS AND METHODS 
When receiving hydrocontrast, different types of peroral 

contrasts are used: negative, positive and biphasic. Each of 
them has its own advantages and disadvantages. Negative 
contrasts have a hypo-intense signal both on the T1-weighted 
image (T1-WI) and on the T2-weighted image (T2-WI), so the 
intestinal lumen is always dark. This is an indisputable 
advantage in assessing the intestinal wall with contrast 
enhancement and the contrasting pattern (white on dark), but 
leads to an inadequate assessment of the thickness of the 
intestinal wall, especially in the absence of its edematous 
changes (dark on dark). Positive contrasts, on the contrary, 
have an increased signal at T1-WI and T2-WI. This allows you 
to perfectly visualize the intestinal wall (dark on white), but 
makes it difficult to analyze contrast images (white on white). 
Biphasic contrast, having a low signal at T1-WI and a high 
signal at T2-WI, is devoid of the previously described 
disadvantages. An example of biphasic contrast is water, but 
due to the rapid absorption, it does not give good fullness of 
the intestinal lumen and is therefore not used. The most widely 
used biphasic contrast, which we use, is a 2.0–2.5% solution 
of ®Mannitol, which gives a long and adequate fullness of 
the intestine for the duration of the scan. In order to 
qualitatively visualize liquid content, in addition to using the 

T1-WI and T2-WI methods, additional signal sequences are 
used. To assess the state of the intestine, we use the pulse 
sequence FIESTA (Cor, Ax, Sag) - a coherent technique that 
uses a full balanced gradient signal (Figure 1). The image 
contrast is ensured by a high T1 / T2 ratio. That is, substances 
or tissues that have the maximum difference in signal intensity 
at T1-WI and T2-WI will be most contrasted with this 
technique. Accordingly, peroral biphasic contrast 
enhancement will provide excellent visualization of the 
intestinal lumen. Images are more T2-weighted. The high 
scanning speed and very low sensitivity to movement when 
acquiring images make this technique reliable in patients who 
have difficulty holding their breath.

Fig. 1. MR-image of the intestine by FIESTA

Direct methods for determining gastrointestinal activity 
are electro-gastrography, manometry and the use of electrodes 
and calibration voltage transducers. The invasiveness of these 
methods does not allow their frequent use for diagnostic 
purposes. Conducting dynamic FIESTA provides a unique 
opportunity to visualize intestinal motility not just in vivo, but 
also in real time, to evaluate the movement of fluid content in 
the intestine, to analyze the activity of the ileocecal valve 
(complete or incomplete closure of its valve flaps, the 
presence of retrograde current at the level of the small 
inteFstine transition), slowing down and difficulty in moving 
the liquid contents in the area of narrowing of the lumen to 
assess the degree of compensation of stenosis. There is no 
unified approach to the interpretation of functional studies of 
the intestine, and the analysis is only quality, but even at this 
stage of the development of functional techniques, the 
information received has high diagnostic value. 
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