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ABSTRACT
Background and objectives: the diagnostic yield of push
enteroscopy (PE) varies widely from 13 to 78% of cases, according to the various series. The aim of this retrospective cohort
study was to determine the endoscopic and histological yield of PE
in our health area.
Patients and methods: a total of 355 consecutive patients
(190 males/165 females; mean age 45 years, range 15-89) underwent PE over a 6-year period, from 1997 to 2003. PE was
performed under sedation and without overtube. Small-bowel mucosa biopsies were taken in 199 explorations (56%). Clinical indications for PE included: chronic diarrhea (35%), occult digestive
bleeding (ODB) or iron-deficiency anemia (28%), suspected smallbowel malignancy (16%), chronic abdominal pain (28/355; 8%),
follow-up of polyposis or malabsorption syndromes (7%), and abnormal radiographic findings (6%).
Results: PE detected lesions in 122 cases (34%); in 6 cases
(6%) lesions were within the reach of esophagogastroduodenoscopy. A normal macroscopic appearance of the small intestinal mucosa with an abnormal histological study was seen in
16 patients (6%). Major findings included: malabsorptive diseases
(14%), nonspecific enteropathy (5%), angiodysplasia (3,5%), lymphangiectasia (3%); jejunal polyps (2%), Crohn´s disease (2%), intestinal tumors (2%), extrinsic jejunal strictures (0.5%), and other
(10/355; 3%). Abnormal radiographic findings (62%), chronic diarrhea (37%) and ODB (31%) were the indications with a higher
diagnostic yield. No major complications were seen.
Conclusions: according to our experience, PE is a safe and
useful tool for the evaluation of small-bowel disease, especially in
some indications (abnormal radiographic findings, chronic diarrhea, and ODB). Small-bowel biopsy increases PE’s diagnostic
yield in patients with chronic diarrhea.
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INTRODUCTION
The difficulty of exploring the small bowel is due to its
length and anatomic peculiarities, resulting not only in
various incomplete examinations but also in the interpretation of observed lesions. With the development of new
diagnostic tools such as capsule endoscopy (CE) some of
these difficulties have been overcome, and now the entire
small bowel can be viewed and hence the so called “occult zone” has disappeared. However, in some specific
situations, traditional enteroscopy is necessary.
Nowadays the role of push enteroscopy is well established, especially in cases such as occult digestive bleeding (ODB), abnormal radiographic findings, chronic diarrhea, and malabsorption, but also in the screening of
small-bowel polyposis, the staging of inflammatory intestinal disease, and in nonspecific chronic abdominal
pain.
In addition, PE does have numerous therapeutic possibilities including treatment of digestive bleeding,
polypectomy, dilation of intestinal stenosis, removal of
foreign material, treatment of intestinal invaginations,
and placement of enteral feeding tubes and prostheses.
PE also allows an improvement of radiological techniques almost forgotten, such as small-bowel followthrough and intraoperative enteroscopy.
However, there is no consensus in the studies published
regarding the diagnostic yield of PE. Differences in results
may be due to the wide variety of indications this tech-
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nique has (1). In our series, the largest to this day, the diagnostic yield of PE has been evaluated according to the
most frequent indications in our health-area.
PATIENTS AND METHOD
Between 1997 and 2003, 355 PE were performed consecutively. All patients were identified and their informed
consent was obtained for the examination. The majority
of patients were referred by gastroenterologists belonging to our health area. All patients had at least undergone
a prior esophagogastroduodenoscopy (EGD) and
colonoscopy. Patients with malabsorption or polyposis in
which a PE had been performed prior to the inclusion period were excluded from this study.
Clinical indications for PE included: a) evaluation of
chronic diarrhea, especially if malabsorption was suspected, mostly celiac disease; b) occult digestive bleeding or iron-deficiency anemia; c) screening for lesions in
patients with symptoms or laboratory values suggestive
of malignancy (weight loss, anorexia, asthenia, change in
stool habits, elevated tumor markers); d) unspecific
chronic abdominal pain; e) follow-up of patients with
polyposis and malabsorption syndromes; and f) abnormal
radiological findings (stenosis or filling defects in a
small-bowel follow-through).
The examination was performed under sedation,
which was administered by the endoscopist using midazolam or diazepam and meperidin intravenously according to the patient’s weight and age. All examinations
were performed using 2 enteroscopes: a Pentax VSB
2900 (length: 240 cm, diameter: 9.8 mm, working channel: 2.8 mm, vision angle: 100º), and a Fuji EN-200WM
(length: 230 cm, diameter: 10.5 mm, working channel:
2.8 mm, vision angle: 140º). No overtube was used in any
examination. The progression of the enteroscope was
achieved using introduction and withdrawal maneuvers,
compression, and postural changes by the patient. The
distance of insertion in the jejunum was estimated by
subtracting 60 cm, the medium distance between the
teeth and pylorus, from the distance reached by the enteroscope inserted as far as possible, and then rectifying
until the tip of the enteroscope started withdrawing.
PE was carried out by six senior endoscopists in our
Hospital, who took photographs and reached a consensus
on the final diagnosis. Various endoscopic patterns were defined: a) malabsorption pattern suggesting celiac disease
(Fig. 1): atrophic mucosa, granular and mosaic-shaped with
festoon-like intestinal folds; b) unspecific enteropathy:
patched erythematous or diffuse tip, without erosions or ulcerations; c) lymphangiectasia (Fig. 2): flat plaques or
whitish tip with or without milky white exudates; d) Crohn’s
disease (Fig. 3): cobbled mucosal pattern, geographical or
serpinginous ulcerations, aphthas, pseudo-polyps, stenosis
of intestinal lumen; e) angiodysplasia: cherry-colored vascular balls; f) malignant tumors (Fig. 4): exophytic protru-
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Fig. 1.- Mucosal pattern in mosaic with festooned folds suggesting malabsorption, such as gluten-related enteropathy. The histological study
confirmed findings typical of type-3b sprue disease (according to Oberhuber’s table) with subtotal villous atrophy, crypt hyperplasia, Panneth
cell infiltrates, and increased intraepithelial lymphocytes.
Patrón mucoso en mosaico con festoneado de pliegues muy sugestivo
de proceso malabsortivo tipo enteropatía por gluten. La histología
puso de manifiesto los hallazgos típicos de la celiaquía tipo 3b según la
clasificación de Oberhuber presentando atrofia vellositaria subtotal, hiperplasia de las criptas, infiltrado de células de Panneth y aumento de
los linfocitos intraepiteliales.

Fig. 2.- Millimetric nacreous plate consistent with jejunal lymphangiectasia as confirmed by histology.
Placa nacarada milimétrica compatible con linfangiectasia yeyunal que
fue confirmada histológicamente.

sions or areas of infiltration on the intestinal wall; g) polyps
(Fig. 5): circumscribed mucosal protrusions; and h) intestinal stenosis, when a reduction of the lumen did not allow
the endoscope to go through (Fig. 6).
The findings in the esophagus, stomach and proximal
duodenum were considered lesions within the reach of a
conventional esophageal gastroduodenoscope, and were
therefore not included in the study.
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Fig. 3.- Crohn’s disease in the distal duodenum with stenosis, a cobblelike mucosa, pallor, loss of vascular pattern, and pseudopolyps.
Enfermedad de Crohn en duodeno distal observándose estenosis de la
luz con aspecto de la mucosa en empedrado, palidez, pérdida del patrón vascular y formación de pseudopólipos.

Fig. 5.- Hamartomatous polyp in the proximal jejunum of a patient with
Peutz-Jeghers syndrome referred for an enteroscopic polypectomy.
Pólipo hamartomatoso en yeyuno proximal en paciente con síndrome
de Peutz-Jeghers que fue remitido para polipectomía enteroscópica.

Fig. 4.- Vegetative area with distal duodenal infiltration that histology
found to be a grade-I follicular non-Hodgkin lymphoma.
Área vegetante de aspecto infiltrante es duodenal distal, cuyo análisis
histológico confirmó que se trataba de un linfoma no Hodgkin folicular
grado 1.

Fig. 6.- Impassable stenosis in the proximal jejunum due to an extrinsic
compression by an intraabdominal hematoma in a patient with multiple trauma following a road crash.
Estenosis infranqueble en yeyuno proximal debido a una compresión
extrínseca que ejercía un hematoma intraabdominal en un paciente
politraumatizado tras un accidente de tráfico.

The exploration was considered complete when the insertion was done with a minimal twisting of the enteroscope in the stomach, which allowed the endoscopist to explore the mucosa in withdrawal. The time needed for each
exploration was not registered. Biopsies were taken only
when the endoscopist considered these to be necessary for
the diagnosis. When a therapeutic endoscopy was necessary, it was carried out with the injection of sclerosing
agents or adrenaline, argon-plasma, polypectomy loops
(Fig. 5), and hydrostatic balloon in case of dilation.
Student’s t-test was used for quantitative variables,
and Chi square for qualitative variables; a p < 0.05 value
was considered statistically significant.

RESULTS
Demographic data
In all, 54% (190) of the 355 patients were males, and
46% (165) were females. Mean age was 45 years (range:
13 to 84 years). Major indications for PE in the youngest
patients included chronic abdominal pain, chronic diarrhea, malabsorption and follow-up of malabsorption syndromes, and polyposis with a mean age of 37, 34 and 33
years, respectively. Major indications for PE in the elder
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patients were ODB, abnormal radiographic findings, and
lesions suspicious of malignancy with a mean age of 58,
53 and 49 years, respectively (p = 0.01).
Regarding sex, main indications in men included
chronic abdominal pain (75%) and abnormal radiographic findings (66%). No difference in sex was found when
the indication was chronic diarrhea-malabsorption and
ODB. The ratio of females was higher when the indication was lesions suspicious of malignancy (52%) and follow-up of malabsorption syndromes and polyposis
(60%). However, these differences in sex were not statistically significant (p = 0.32).
Indications
The most frequent indication for PE in our series was
chronic diarrhea in 35% (126 out of 355), followed by
occult GI bleeding and iron-deficiency anemia in 28%
(99 out of 355), and suspected malignant tumor in 26% of
cases (56 out of 355). The remaining indications were
chronic abdominal pain (8%), follow-up of malabsorption syndromes and polyposis (7%), and abnormal radiographic findings (6%).
Diagnostic yield
We found endoscopic lesions in 121 of 355 PEs, which
represents a diagnostic yield of 34%. Six percent of these
lesions were located within the reach of esophagogastroduodenoscopy. Endoscopic findings included 50 (14%)
lesions suggesting malabsorption, 19 (5%) unspecified
enteropathies, 13 (3.5%) angiodysplasias, 10 (3%) lymphangiectasias, 10 (3%) miscellaneous (including jejunal
diverticulosis, jejunal ulcerations secondary to NSAID
intake, and intestinal varicosis among others), 6 (2%)
duodenal Crohn’s disease, 6 (2%) benign and malignant
intestinal tumors, 6 (2%) jejunal polyps, and 2 (0.5%) jejunal stenoses (Table I). All diagnoses were histologically confirmed. Indications with the highest sensitivity
were abnormal radiographic findings and suspicion of
malabsorption syndrome (Table II).
Biopsies were taken in 199 patients (56% of all patients). There were no endoscopic lesions in 66% (234) of

Table I. Endoscopic findings according to PE indications
Indication

Findings

n

1. Chronic diarrhea – Suspicion
of malabsorption

Sprue disease
Unspecified enteropathy
Duodenal Crohn’s disease
Multiple jejunal ulcers
Jejunal diverticulosis

38
4
2
1
1

2. Occult digestive bleeding Iron-deficiency anemia

Angiodysplasia
Unspecified enteropathy
Benign intestinal tumors
Sprue disease
Lymphangiectasy
Jejunal varices
Other findings

12
7
4
4
1
1
2

3. Finding of malignant lesions

Lymphangiectasy
Jejunal polyps
Sprue disease
Duodenal Crohn’s disease
Unspecified enteropathy
Jejunal diverticulosis

3
3
3
2
1
1

4. Nonspecific chronic abdominal
pain

Unspecified enteropathy
Sprue disease
Other findings

3
1
1

5. Follow-up of polyposis or
malabsorption syndromes

Celiac disease
Jejunal polyps
Angiodysplasia
Other findings

4
2
1
1

6. Abnormal radiological findings

Jejunal adenocarcinomas
Duodenal Crohn’s disease
Jejunal polyps
Intestinal stenosis
Eosinophylic enteritis
Lymphangiectasia
Unspecified enteropathy
Other findings

2
2
2
2
1
1
1
2

patients; however, we found that even without endoscopic lesions, the histological study was abnormal in 6% of
them. In the study of chronic diarrhea, in 75 cases there
were no endoscopic lesions, and 14 had an abnormal histological study, 13 with villous atrophy and one lymphoid
nodular hyperplasia, which increased diagnostic efficiency from 40 to 51%. Two of the 17 explorations for patient

Table II. Diagnostic yield of 355 enteroscopies according to indication
Chronic
diarrhea
Malabsorption

Occult
digestive
bleeding
Anemia

Screening for
malignant
lesions

Unspecified
chronic
abdominal
pain

Follow-up of
polyposis and
sprue disease

Abnormal
radiological
findings

Global
diagnostic
yield of
the study

Total

126

99

56

28

25

21

355

Findings

51

31

13

5

8

13

121

Accuracy

40%

31%

23%

18%

32%

62%

34%

REV ESP ENFERM DIG 2006; 98(2): 82-92

86

B. J. GÓMEZ RODRÍGUEZ ET AL.

follow-up with already known normal profiles showed an
abnormal histology, one villous atrophy and a nonHodgkin lymphoma in a patient monitored for celiac disease.
An endoscopic exploration of the proximal jejunum
was achieved in 295 patients. The mean distance of insertion beyond Treitz’s angle was 63 ± 4 cm, although the
length of insertion was not checked with radiology and
therefore limits the validity of measurements.
During the study there were no major complications;
one patient showed a self-limited vagal reaction; another
patient developed a hematoma in the pharynx after the
exploration, which resolved spontaneously, and yet another patient with ischemic cardiopathy had an angina,
which resolved with the use of a sublingual nitrite tablet.
None of them needed intervention outside the endoscopic
room.
DISCUSSION
The aim of our study was to evaluate the diagnostic
yield of PE in a large patient group according to indication. The diagnostic yield of PE has been, and still is, a
subject of debate in this decade (2-4). In our series, the
indication with the highest diagnostic yield was the presence of abnormal radiological findings, which represented 62% of patients. This is in agreement with previously
reported studies (5,6). It should be mentioned that 2 of
these patients (0.05%) were diagnosed with jejunal adenocarcinoma. These data, while scarce, support the role
of PE in the evaluation of these patients.
In our study, chronic diarrhea represented the second
indication with the highest diagnostic yield. Although
most patients suffered from sprue, patients with Crohn’s
disease and other malabsorption syndromes were included. Diagnostic yield in our cases was 40%, which is remarkable regarding other studies (7-9). A possible explanation could be that most of these patients had sprue. One
could argue that, if such is the case, the diagnosis of
sprue may be reached by duodenal biopsy with no need
for PE. However, as lesions may develop in the jejunum
or be patchy (10), we do recommend enteroscopy, just as
PE is mandatory in refractory sprue, in order to exclude
malignancy (11) and in cases unresponsive to a gluten
free diet (12). Also, a normal PE does not exclude the
presence of sprue as, in fact, in up to 11% of normal mucosas, as confirmed by endoscopy, there is villous atrophy (13). We found 51 patients with this indication (51
out of 126). We collected biopsy samples in 75 of all normal PEs. The histological study showed 13 villous atrophy cases and 1 lymphoid nodular hyperplasia, which
confirms the important role of PE in this indication. The
histological study increased the diagnostic yield from 32
to 40% in the subgroup of patients followed up for malabsorption. In addition, a case of villous atrophy was diagnosed, as was another of non-Hodgkin lymphoma in a
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patient that had not been previously diagnosed with
sprue. The latter supports the role of PE in this indication,
as we have already mentioned (8).
Besides, it must be said that in our Department, and
according to our protocol, we normally perform a PE
exam in cases of chronic diarrhea when conventional endoscopic and radiological techniques have not been conclusive. This may explain the fact that this is the most frequent indication in this study, and because of its lower
diagnostic efficacy it may have limited the global yield of
the complete study.
As for polyposis, PE is a safe and reliable method to
find and treat patients with adenomatous polyposis and
Peutz-Jeghers syndrome. The polypectomy technique allows obstruction reductions in these patients, and therefore avoids urgent surgery (14).
Capsule endoscopy has been shown to give better results than PE in cases of chronic gastrointestinal bleeding
(15,16). However, ODB still remains the main indication
for PE, with a diagnostic yield of 35-70% (17). Since
2-10% of chronic bleedings are located in the small intestine (18), PE can indicate not only the bleeding lesion but
also its location and bleeding severity. It also allows therapeutic endoscopy with a success rate of 85% (19). Nevertheless, the diagnostic yield of PE should be revised,
taking into account the number of lesions that can be
reached with conventional endoscopy (20). In other studies, lesions reached with EGD varied between 20 and
67% (21,22). In a recent study, Mylonaki et al. (23)
showed that the lesions that more often remain unseen
are Cameron erosions in giant hiatal hernia, peptic ulcers,
Dieulafoy ulcers, and watermelon stomachs. Likewise, it
has been described that lesions missed with colonoscopy
are mostly polyps and neoplasms (24). In our study, the
diagnostic yield for anemia likely due to digestive hemorrhage was 31%, of which arterio-venous malformation
(AVM) was the most frequent cause, followed by intestinal tumors. AVMs are more frequent in patients over 50,
while intestinal tumors appear in younger patients (25).
Therapeutic techniques were used on these lesions and,
as described earlier (19), these required more than one
session. The results of our study seem to confirm that PE
still has a role in the study of these patients in spite of the
recent emergence of capsule endoscopy (26,27).
We shall finally mention the last indication we have
studied in our series –chronic abdominal pain. As previously stated, this indication showed a poor diagnostic
yield of 18% (5 out of 28), in agreement with what has already been published (2). This result may be due to the
low number of patients with this indication.
We use no overtube in our explorations because, in our
experience, it may be painful for the patient and result in
iatrogenic lesions (Mallory-Weiss lacerations, acute pancreatitis, pharyngeal lesions); this may have limited depth
of insertion for the enteroscope in our study. There is no
uniformity in the literature today regarding the usefulness
of overtubes in PE. Although its use may be a significant
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improvement for length of insertion and prevents curls in
the stomach (28), percentage of pathologic findings is not
significantly important (29). A recent study by May et al.
(30) shows a new method to perform PE using an enteroscope with a double balloon, which allows to visualize
the whole of the small intestine by oral and anal introduction. The use of enteroscopes with variable stiffness also
seems to show promising results (31,32).

13.
14.
15.
16.

CONCLUSIONS
17.

Our conclusion is that PE is a useful technique to study
diarrhea and malabsorption cases and their follow-up, to
study radiological abnormalities, and in the evaluation of
obscure bleeding hemorrhages. It has also been shown to
be a safe technique. Biopsies in patients with chronic diarrhea and malabsorption, as well as their follow up, have
shown its benefit and increased the sensitivity of the
technique, thus justifying the routine performance of
biopsies in all patients undergoing this exploration.

18.
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