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Abstract
AIM: To retrospectively analyze changes in clinical indi-
cation, referring medical specialty and detected pathol-
ogy for small bowel double-contrast examinations.

METHODS: Two hundred and forty-one (n  = 143 fe-
males; n = 98 males; 01.01.1990-31.12.1990) and 384 (n 
= 225 females; n = 159 males; 01.01.2004-31.12.2010) 
patients underwent enteroclysis, respectively. All exami-
nations were performed in standardized double-contrast 
technique. After placement of a nasojejunal probe distal 
to the ligament of Treitz, radiopaque contrast media fol-
lowed by X-ray negative distending contrast media were 
administered. Following this standardized projections in 
all four abdominal quadrants were acquired. Depending 
on the detected pathology further documentation was 
carried out by focused imaging. Examination protocols 
were reviewed and compared concerning requesting unit, 
indication and final report.

RESULTS: Two hundred and forty-one examinations 
in 1990 faced an average of 55 examinations per year 
from 2004-2010. There was an increase of examina-
tions for gastroenterological (33.6% to 64.6%) and 

pediatric (0.4% to 7.8%) indications while internal 
(29.0% to 6.0% for inpatients and from 16.6% to 9.1% 
for outpatients) and surgical (12.4% to 7.3%) referrals 
significantly decreased. “Follow-up of Crohn’s disease” 
(33.1%) and “bleeding/tumor search” (15.1%) repre-
sented the most frequent clinical indications. A total 
of 34% (1990) and 53.4% (2004-2010) examinations 
yielded pathologic findings. In the period 01.01.2004 
-31.12.2010 the largest proportion of pathological find-
ings was found in patients with diagnosed Crohn’s dis-
ease (73.5%), followed by patients with abdominal pain 
(67.6% with history of surgery and 52.6% without his-
tory of surgery), chronic diarrhea (41.7%), suspected 
Crohn’s disease (39.5%) and search for gastrointestinal 
bleeding source/tumor (19.1%). The most common 
pathologies diagnosed by enteroclysis were “changes 
in Crohn’s disease” (25.0%) and “adhesions /strictures” 
(12.2%).  

CONCLUSION: “Crohn’s disease” represents the main 
indication for enteroclysis. The relative increase of 
pathologic findings reflects today’s well directed use of 
enteroclysis.

© 2013 Baishideng. All rights reserved.

Key words: Inflammatory bowel diseases; Fluoroscopy; 
Double-Balloon enteroscopy; Magnetic resonance imag-
ing; Helical computed tomography

Core tip: The double contrast examination of the small 
intestine by enteroclysis is a well-established diagnostic 
tool for small bowel diagnostics. Comparing the number 
of performed investigations, it becomes obvious that 
modern endoscopic and radiological methods lead to an 
increased replacement of classical radiological methods 
such as enteroclysis. On the other hand the increas-
ing proportion of pathological findings, as shown in the 
presented study, justifies the continued use of entero-
clysis for dedicated clinical indications in a structured 
diagnostic chain.
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INTRODUCTION 
Due to the anatomical and physiological characteristics 
of  the small bowel the diagnostic accessibility of  conven-
tional endoscopic procedures is limited to the duodenum 
and terminal ileum[1]. Although modern endoscopic tech-
niques such as single-ballon enteroscopy, double-balloon 
enteroscopy, spiral enteroscopy or video capsule endos-
copy allow an almost complete investigation of  the small 
bowel they remain subject to technical and economic 
limitations[2].

The double contrast examination of  the small intes-
tine by enteroclysis is a well-established diagnostic tool  
for small bowel diagnostics[3], especially for infectious 
bowel diseases[3-5]. The increasing incidence of  inflamma-
tory bowel diseases in the industrialized world is leading 
to a rising interest in this modality[6,7]. Due to its indirect 
impression of  mucosal structures the double contrast 
technique allows the detection of  very small ulcers, ero-
sions and aphtoid lesions as early signs of  common pa-
thologies[8]. The dynamic examination approach permits a 
functional small bowel assessment; this represents a ma-
jor advantage over alternate diagnostic modalities. Since 
the rate of  pathological findings is directly dependant on 
the degree of  suspected small bowel disease enteroclysis 
is inappropriate as a screening procedure.

Because of  the non-negligible radiation exposure[9] 
enteroclysis has to be enclosed in an overall diagnostic 
concept. In case of  abdominal disorders, if  clinical symp-
toms do not suggest small bowel pathology, gastroduode-
noscopy or colonoscopy should be preferred as an initial 
step in the diagnostic chain. In suspected small bowel 
disease enteroclysis is added to the diagnostic scheme in a 
stepwise diagnostic approach[4]. 

Today enteroclysis competes with modern endoscopic 
and radiological modalities with their specific advantages 
and disadvantages[4]. At the same time declining numbers 
of  examinations result in a continuous lack of  experience 
of  young radiologists in terms of  technical implementa-
tion and diagnostic assessment. This development will 
hardly boost the value of  enteroclysis and may lead to a 
declining number of  referrals in the future. The aim of  
this study was to evaluate the currently changing clinical 
value of  enteroclysis considering referring medical spe-
cialties and detected pathologies.

MATERIALS AND METHODS
The data from 625 patients were retrospectively analyzed. 
A total of  n = 241 (n = 143 females, n = 98 males; in-
vestigation period 01.01.1990-31.12.1990) and n = 384 
(n = 225 females, n = 159 males; investigation period 

01.01.2004-31.12.2010) patients were evaluated for refer-
ring physicians and percentage of  pathological findings.

In addition, the data from the period 01.01.2004- 
31.12.2010 were evaluated in terms of  medical indication 
and detected pathology. This information was not avail-
able for the first period of  investigation in 1990.

Examination procedure
All examinations were performed in standardized double-
contrast technique. Examiners were 4th year radiological 
residents directly supervised by a staff  radiologist with 
more than 10 years of  experience in gastrointestinal im-
aging. After placement of  a nasojejunal probe (Guerbet, 
Sulzbach, Germany) distal to the ligament of  Treitz, 
radiopaque contrast media (Barium, Guerbet, Sulzbach, 
Germany) followed by X-ray negative distending contrast 
media (Methylcellulose, Guerbet, Sulzbach, Germany) 
were administered. All contrast media were applied with 
a contrast media pump (KMP 2000, Guerbet, Sulzbach, 
Germany) using standardized flow-rates of  80-120 mL/
min. Following this standardized projections in all four 
abdominal quadrants were acquired. Depending on the 
detected pathology further documentation was carried 
out by focused imaging. 

RESULTS
Examination
There was a decline of  examinations from a total of  241 
in the period 01.01.1990-31.12.1990 to an average of  55 
examinations between 01.01.2004-31.12.2010.

Referring physician
In the overall patient collective only in gastroenterology 
and in paediatrics a significant increase in patient refer-
rals between both time periods was observed, i.e., 33.6% 
(81/241) to 64.6% (248/384) in gastroenterology and 
0.4% (1/241) to 7.8% (30/384) in paediatrics. In contrast 
to these referrals from general medicine decreased from 
29.0% (70/241) to 6.0% (23/384) for inpatients and from 
16.6% (40/241) to 9.1% (35/384) for outpatients. Refer-
rals for surgical inpatients decreased from 12.4% (30/241) 
to 7.3% (28/384). The number of  referrals from all other 
departments including gynaecology and infectious dis-
eases remained unchanged during the entire evaluation 
(Figure 1).

Pathological findings
Thirty-four percent of  studies in the period 01.01.1990-
31.12.1990 and 53.4% ​​of  studies in the period 01.01.2004 
-31.12.2010 showed a pathological finding. In the latter 
group, the vast majority of  pathologies was diagnosed in 
patients with known Crohn’s disease (73.5%), followed 
by patients with abdominal pain (67.6% with history of  
surgery and 52.6% without history of  surgery), chronic 
diarrhea (41.7%), suspected Crohn’s disease (39.5%) and 
search for gastrointestinal bleeding source/tumor (19.1%) 
(Table 1).
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Indication (01.01.2004-31.12.2010)
“Follow-up of  Crohn’s disease” was the most frequent 
indication (33.1%, 127/384). It was followed by the “bleed-
ing/tumor search (15.1%, 58/384)”, “suspected Crohn’s 
disease” (12.2%, 47/384), “abdominal discomfort after 
visceral surgery” (12.0%, 46/384), “recurrent diarrhea” 
(7.8%, 30/384), “abdominal discomfort without history 
of  visceral surgery” (6.0%, 23/384) and “others” (13.8%, 
53/384) (Figure 2).

Pathologies (01.01.2004-31.12.2010) 
The most common pathologies diagnosed by enterocly-
sis were “changes in Crohn’s disease” (25.0%, 96/384), 
“adhesions/strictures” (12.2%, 47/384), “non-specific 
changes” (3.6%, 14/384), “diverticulum of  small bowel” 
(2.9%, 11/384), “suspected malignancy” (1.6%, 6/384) 
and “other findings” (8.1%, 31/384) (Figure 3). 

DISCUSSION
The aim of  this study was to evaluate the frequency of  
referrals from various medical specialties and to perform 
an assessment of  the diagnostic value of  enteroclysis.

Comparing the number of  investigations shows a 
clear trend: While in 1990 the 241 examinations of  the 
small bowel by enteroclysis were conducted, there was an 
average of  only 55 investigations per year for the period 
of  2004-2010. The reasons are an increasing use of  mod-
ern endoscopic procedures[2] which allow a direct visual-
ization of  mucosal structures as well as the  evolution of  
alternative imaging techniques such as ultrasound, com-
puter tomography and magnetic resonance imaging[2].

 We believe the shift in referral base from surgery to 
gastroenterology and pediatrics may have an influence on 
the number of  examinations performed. While surgically 
referred examinations decreased, we found an increase 
of  gastroenterologic and pediatric indications. The refer-
rals, particularly for Crohns patients, may be a reflection 
of  a change in attitude of  treating physicians due to the 
emergence of  novel immunomodulatory drug therapy 
in this disease. This was also established by the authors  
of  the “European evidence based consensus on the 
diagnosis and management of  Crohn’s disease: current 
management”[10]. They confirm that the surgical treat-
ment strategies have lost significantly in importance in 
the last decade because of  developments in drug therapy 
of  chronic inflammatory bowel disease.

 With regards to the increase in examinations for 
the pediatric patients the analysis of  demographic data 
provides important information[11-13]. While in 1990 the 
youngest patient who underwent enteroclysis was 16 
years old, in the years 2004-2010 already 4-year-old chil-
dren were examined. In 1990 6.6% of  patients were 0 to 
20 years old, in 2004 to 2010 already 10.9% of  patients 
were in this age group. These data are consistent with the 
epidemiological trend of  chronic inflammatory bowel 
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Figure 1  Comparison of referring medical specialties.
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Figure 2  Clinical indications for enteroclysis in the period 01.01.2004-31.12.2010.

Figure 3  Most common pathologies diagnosed by enteroclysis in the period 
01.01.2004-31.12.2010.
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diseases, which shows that about one third of  patients 
are younger than 20 years of  age at the time of  diagno-
sis[14,15]. With the expected increase in number of  young 
patients, alternative radiological modalities without radia-
tion exposure such as ultrasound or magnetic resonance 
imaging are prefered[16]. The decreasing referrals from 
general medicine confirm the consistent trend for special-
ization in internal medicine. General medicine physicians 
usually refer their patients with gastroenterological com-
plaints to a gastroenterologic specialist to initiate further 
investigations. For the small bowel this is increasingly 
achieved with the improvement and further develop-
ment of  endoscopic procedures[2,17,18]. If  necessary, at this 
point, enteroclysis is added to the diagnostic process. The 
described approach will ultimately lead to a selection of  
the patients referred to the radiologist in which a detailed 
diagnostic workup was performed already. This leads to 
a more efficient utilization of  diagnostic resources and 
necessarily to an increasing proportion of  pathologi-
cal findings as shown in this study: While in 1990 34% 
of  the investigations showed pathologic findings it was 
53.4% between 2004-2010. Antes et al[19] confirmed an 
increase of  pathological findings in the period of  1998- 
2003 from 46% to 57%, respectively. Older data from the 
80’s confirm a lower proportion of  pathological findings 
which was between 34.4% and 40%[20-22].

The indications “suspected Crohn’s disease” and 
“follow-up of  Crohn’s disease” were the most common 
indications in this patient population (2004-2010). At 
the same time, they are the patient group with the high-
est percentage of  pathological findings. The reason for 
that is an increasing incidence of  chronic inflammatory 
bowel disease in western industrialized nations[6,7] and the 
high spatial resolution of  enteroclysis. The latter allows 
the detection of  early mucosal lesions with an excellent 
sensitivity and specificity[23]. The continuous technical 
development of  modern imaging methods lead to an 
increased use in the investigation of  Crohn’s disease.  
Magnetic resonance imaging (MRI), therefore, is gaining 
importance by providing direct visualization of  mural 
and extramural changes as well as  utilizing multiplanar 
imaging[2]. Because of  the superior soft tissue contrast 
MRI imaging is superior to computed tomography (CT) 

concerning enteral pathologies[2,24]. In addition, the ab-
sence of  radiation exposure, especially among young 
and very young patients who have to undergo multiple 
follow-ups for chronic disease monitoring, is of  high 
value. Both modalities (MRI and CT) are limited by the 
visualization of  mucosal details and cannot perform dy-
namic studies[25]. Modern endoscopic procedures, such as 
double balloon endoscopy are important diagnostic and 
therapeutic procedures because they can obtain biopsies 
and dilate stenotic bowel sections. 

The second most frequent indication was “tumor/
bleeding”, which in a fifth of  cases turned out to have 
pathological findings. Taking into account that in this 
patient population enteroclysis stands at the end of  the 
diagnostic chain these are satisfactory results which are 
consistent with the data of  other research groups and 
justify the use of  enteroclysis[24-27]. None the less investi-
gation of  gastrointestinal bleeding remains the domain 
of  endoscopy. Success rates of  54%[28] for the push-
enteroscopy and 73%[17] for the double-ballon endoscopy 
are key arguments. Promising data is supplied by video 
capsule endoscopy, which achieved a sensitivity of  88.9% 
and a specificity of  95% in patients with negative gastros-
copy and colonoscopy, respectively[29]. With an increas-
ing availability and affordability this modality will be the 
future reference standard for the detection of  otherwise 
undetectable gastrointestinal bleeding[30]. 

Studies done for the indication “recurrent diarrhea” 
yielded a pathological finding in 41.7% such as Crohn’s or 
Whipples disease (inflammatory), celiac disease (allergic) 
and diverticulums (functional). 

In “unclear abdominal complaints” the double con-
trast examination of  the small bowel resulted in 48.6% 
(known prior surgery) and in 52.6% (no prior surgery) 
of  cases in pathological findings. In particular the high 
number of  detected pathologies in the latter group differs 
significantly from previous results. In patients with unclear 
abdominal complaints Lankisch et al[31] and Malik et al[27] 
detected 6% and 16.7% pathological findings by entero-
clysis. The high percentage of  detected pathologies in this 
study may be explained by the fact that 63.2% of  the re-
ferrals were with suspected small bowel obstruction. This 
illustrates impressively the correlation of  an exact clinical 
indication and the efficiency of  the used radiological pro-
cedure. If  the radiological findings stay inconspicuous, the 
use of  video capsule endoscopy provides no diagnostic 
gain: In 20 patients with unexplained abdominal pain and 
normal upper gastrointestinal endoscopy, colonoscopy, 
push-enteroscopy and radiological workup, Bardan et al [27] 

detected no pathology using video capsule endoscopy.
In conclusion, modern endoscopic and radiological 

methods lead to an increased replacement of  classical 
radiological methods such as enteroclysis. The results 
presented in this paper justify the continued use of  en-
teroclysis for dedicated clinical indications in a structured 
diagnostic chain.  However the diagnostic benefit  rely on 
a sound clinical work up.
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Table 1  Percentage of pathological findings depending on the 
clinical question

Clinical question Percentage of 
pathological findings

Control of Crohn’s disease 73.5
Suspected Crohn’s disease 39.5
Search for GI bleeding source 19.1
Abdominal pain (positive history of surgery) 67.6
Abdominal pain (without history of surgery) 52.6
Chronic diarrhea 41.7
Overall percentage of pathological findings 53.4

GI:  Gastrointestinal.
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COMMENTS
Background
The double contrast examination of the small intestine by enteroclysis is a well-
established diagnostic tool for small bowel diagnostics. Especially the increas-
ing incidence of inflammatory bowel diseases in the western world is leading to 
a regaining interest in this modality. Today enteroclysis competes with modern 
endoscopic and radiological modalities, such as single-balloon enteroscopy, 
double-balloon enteroscopy and magnetic resonance imaging. The aim of the 
presented study was to evaluate the currently changing clinical value of entero-
clysis.
Innovations and breakthroughs
Modern endoscopic and radiological methods lead to an increased replacement 
of classical radiological methods such as enteroclysis. “Crohn’s disease” repre-
sents the main indication for enteroclysis. The relative increase of pathological 
findings reflects today’s well directed use of enteroclysis. However the diagnos-
tic benefit relies on a sound clinical work up.
Applications
Despite modern endoscopic and radiological modalities the study results justify 
the use of enteroclysis for dedicated clinical indications in a structured diagnos-
tic chain.
Terminology
Enteroclysis: Enteroclysis is a fluoroscopic X-ray of the small intestine. After 
placement of a nasojejunal probe, radiopaque contrast media followed by X-ray 
negative distending radiocontrast are infused. Images are taken in real-time as 
the contrast moves through the small intestine. Due to its indirect impression of 
mucosal structures the double contrast technique allows the detection of early 
signs of common pathologies.
Peer review
In the retrospective study “Enteroclysis: current clinical value” the authors 
report on enteroclysis as diagnostic option in small bowel disease. The well 
elaborated study shows that enteroclysis has its diagnostic value for dedicated 
clinical indications.
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