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Abstract

BACKGROUND

Meckel’s diverticulum (MD) occurs predominantly in chil-
dren and adolescents. It is rarely diagnosed in adults.
Preoperative diagnosis is difficult due to low sensitivity
of the radiological imaging studies. The role of video
capsule endoscopy (VCE) in the diagnosis of MD is
unknown, and the endoscopic patterns are not defined.
We will describe four of our cases of MD evaluated with
VCE and make a review of the literature focusing on
the endoscopic characteristics.

CASE SUMMARY

We present four cases of MD confirmed by surgery.
They were all adult males with ages going from 18 to
50 years, referred to our service from 2004 to 2018,
due to obscure gastrointestinal bleeding (OGIB). They
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had a history of 1 mo to 10 years of overt and occult
bleeding episodes. Laboratory blood test showed an
iron-deficiency anemia from 4 to 9 g/dL of hemoglo-
bin that required multiple hospitalizations and blood
transfusions in all cases. Repeated upper digestive
endoscopies and colonoscopies were negative. Small
bowel was examined with VCE, which revealed double
lumen images in all cases, one with polyps and three
with circumferential ulcers in the diverticulum. However,
based on VCE findings, preoperative diagnosis of MD
was suggested only in two patients. Capsule was retain-
ed in one patient, which was recovered with surgery.
The anatomopathological report revealed ulcerated
ectopic gastric mucosa in all cases.

CONCLUSION

VCE is useful for the diagnosis of MD. However, endo-
scopic characteristics must be recognized in order to
establish preoperative diagnosis.

Key words: Meckel’s diverticulum; Endoscopic features;
Video capsule endoscopy; Wireless capsule endoscopy;
Review; Case report

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Preoperative diagnosis of Meckel’s diver-
ticulum (MD) is practically nonexistent due to the low
sensitivity of imaging studies. Video capsule endos-
copy (VCE) allows direct examination of the small
bowel. However, few publications report evaluating the
role of VCE on diagnosis of MD, and the endoscopic
characteristics have not been defined. For the above-
mentioned, it is highly probable that this disease is
under-diagnosed. In this literature review, we focus
on the endoscopic features of MD by VCE, and in its
clinical and pathological characteristics. Recognition of
endoscopic features will increase preoperative diagnosis
of this disease.

Garcia-Compean D, Jiménez-Rodriguez AR, Del Cueto-Aguilera
AN, Herrera-Quifiones G, Gonzalez-Gonzélez JA, Maldonado-
Garza HJ. Meckel’s diverticulum diagnosis by video capsule
endoscopy: A case report and review of literature. World J Clin
Cases 2018; 6(14): 791-799 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v6/i14/791.htm DOI: http://dx.doi.
org/10.12998/wjcc.v6.114.791

INTRODUCTION

Meckel’s diverticulum (MD) is the most frequent gas-
trointestinal malformation. This condition arises from
the incomplete involution of the omphalomesenteric
duct™ and is located in the antimesenteric region, in
the last 60 to 100 cm of the ileum. Prevalence of MD
has been estimated at 2% in the general population™?.
It predominates in male children and adolescents
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and is rarely diagnosed in adults™. This prevalence,

however, could be significantly underestimated, since
MD is asymptomatic in most cases. Only about 16%
of cases may present clinical manifestations, with gas-
trointestinal bleeding (GIB) being the most frequent
one!., On the other hand, most radiological studies,
such as computerized tomography (CT) or magnetic
resonance imaging, abdominal ultrasound, barium in-
testinal transit and mesenteric angiography, have poor
diagnostic sensitivity'™. It has been reported that tech-
netium-99m pertechnetate scintigraphy (Meckel’s Scan)
has moderate diagnostic sensitivity in children and
adolescents, and poor sensitivity in adults™. Therefore,
the preoperative diagnosis of MD is practically non-
existent in most cases.

Currently, it is expected that the use of new tech-
niques enabling the direct revision of small intestine
mucosa, such as video capsule endoscopy (VCE) and
balloon enteroscopy, can increase preoperative diagnosis
of MD. Despite the fact that VCE was approved for
clinical use in 2000, nowadays there is scarce literature
regarding its usefulness in the diagnosis of MD and
endoscopic characteristics of this entity.

In view of the foregoing, we decided to report a case
series of MD evaluated with VCE and to analyze clinical,
demographic and anatomopathological characteristics,
together with similar published cases through a review
of the literature, emphasizing the endoscopic findings.

CASE PRESENTATION

Case 1

Chief complaints: A 20-year-old male who was refer-
red to our unit in 2004 with a 3-year history of anemic
syndrome.

History of present illness: He had suffered anemic
syndrome for 3 years, treated with blood transfus-
ions and intravenous iron. He did not have abdominal
symptoms.

History of past illness: He had no history of past
comorbidities.

Physical examination upon admission: On phy-
sical examination, he was pale and did not show
hemodynamic instability.

Laboratory examinations: The laboratory blood
tests showed an iron-deficiency anemia (hemoglobin:
4 g/dL).

Imaging examinations: Previously, the patient had
undergone four upper digestive endoscopies (UDEs),
one colonoscopy and one barium intestinal transit,
with non-relevant results. It was decided to examine
the small intestine with a VCE, which showed an image

November 26, 2018 | Volume 6 | Issue 14 |



Garcia-Compean D et a/. Merckel’s diverticulum diagnosis by VCE

Figure 1 Image of ileum with video capsule endoscopy. Presence of double
lumen is shown (asterisks), with one having a circumferential ulcer with irregular
border (arrow).

with circumferential ulcers in the ileum. A diagnosis
of ulcerated enteropathy of undetermined etiology
was suggested. The retrospective review of the VCE
images showed typical images of the MD (double
lumen), which had gone unnoticed by the endoscopist
(Figure 1). A Meckel’s Scan was then performed, which
was positive. A surgical intervention was decided by
laparoscopy.

Case 2

Chief complaints: A 50-year-old male was refer-
red to our unit in 2011 due to one-month history of
hematochezia.

History of present illness: He had suffered hema-
tochezia for 1 mo. He did not complain of abdominal
pain.

History of past illness: He had no history of relevant
comorbidities. He denied the use of nonsteroid anti-
inflammatory drugs.

Physical examination upon admission: He presen-
ted only paleness of teguments and no hemodynamic
instability.

Laboratory examinations: Laboratory blood tests
showed an iron-deficiency anemia (hemoglobin: 9 g/dL).

Imaging examinations: UDE and colonoscopy per-
formed during current hospitalization were both ne-
gative. It was considered adequate to evaluate the
small intestine with VCE, which showed ulcerated po-
lyps in a circumferential structure in the ileum (Figure
2A). Images with double lumen (Figure 2B) were
found through retrospective review of VCE study; the
gastrointestinal endoscopist before surgery had not
noticed such images.

Since there was no conclusive diagnosis, a lapa-
rotomy was performed.
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Case 3
Chief complaints: An 18-year-old male was referred
to our unit in 2017 with a 9-year history of recurrent
episodes of hematochezia and anemia (hemoglobin: 4
g/dL).

History of present illness: He had suffered recurrent
episodes of hematochezia and anemia for 9 years,
which required multiple hospitalizations and blood
transfusions. Two UDEs, two colonoscopies and one CT-
enterography, which were performed in the last 3 years,
showed negative results.

History of past illness: He did not present past
comorbid conditions.

Physical examination upon admission: On exami-
nation, he was pale and did not show hemodynamic
instability. He did not have abdominal complaints.

Laboratory examinations: Laboratory blood tests
showed an iron-deficiency anemia (hemoglobin: 4 g/dL).

Imaging examinations: A review of the small
intestine with VCE was performed, which showed a
double lumen image with circumferential ulcerations
(Figure 3). The capsule was retained in this place
until the battery was consumed after 10 h from the
beginning of the procedure. The probable diagnosis
of MD was suggested. A plain abdominal radiography,
which was performed 7 d later, showed VCE retention.
An abdominal CT scan showed the presence of a di-
verticulum in the ileum, with the capsule lodged inside
it. Meckel’'s Scan was negative. The patient underwent
laparoscopy.

Case 4

Chief complaints: A 24-year-old male was referred to
our unit in 2018 with a 10-year history of iron-deficiency
anemia and hematochezia.

History of present illness: He had suffered iron-
deficiency anemia and hematochezia. His plasma he-
moglobin values varied during this period, from 5 g/dL
to 8 g/dL; the patient underwent blood transfusions and
intravenous infusions of iron repeatedly.

History of past illness: He did not show past relevant
comorbidities.

Physical examination upon admission: On exami-
nation, he was pale and did not show hemodynamic

instability. He did not have abdominal pain.

Laboratory examinations: Laboratory blood tests
showed an iron-deficiency anemia (hemoglobin: 9 g/dL).

Imaging examinations: Two UDEs and two colo-
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Figure 2 Image of ileum with video capsule endoscopy. A: Ulcerated polyps in the intestinal lumen (arrows); B: Double lumen (asterisks), with the lower lumen
containing the polyps (arrow).

Figure 3 Image of ileum with video capsule endoscopy. Double lumen
(asterisks) with ulcerations in the diverticulum (arrows).

noscopies, which were previously performed, were
negative. It was decided to examine the small intestine
with VCE, which showed a double lumen image in the
ileum (Figure 4A). A severe circumferential ulcer with
intense edema and recent bleeding evidence were
identified in one of the lumens (Figure 4B). The findings
were reported as suggestive of MD. CT-enterography
revealed a diverticulum in the ileum. A Meckel’s Scan
was not performed, and surgical intervention was de-
cided by laparoscopy.

FINAL DIAGNOSIS

Final diagnosis was GIB due to MD in all patients.

TREATMENT

Specific treatment in all cases was surgical resection
of intestinal diverticulum with primary anastomosis.
Surgical findings were: Case 1, an 8-cm long diver-
ticulum at 30 cm from the ileocecal junction was found;
case 2, an 8-cm in length diverticulum was observed
in the ileum; in case 3, a 5 cm X 5 cm diverticulum
located 45 cm from the ileocecal junction, which was
resected and the video capsule was removed and in
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case 4, a 10-cm in length diverticulum within 53 cm of
the ileocecal valve was found. The anatomopathological
report revealed the presence of ulcerated ectopic gastric
mucosa in the diverticulum in all the cases.

OUTCOME AND FOLLOW-UP

None had surgical or postoperative complications. The
GIB disappeared after surgical treatment and they
were discharged from the hospital in good conditions.
Currently, none has showed recurrence of GIB.

DISCUSSION

A literature review of articles published in PubMed,
Medline and Ovid databases from 2000 to date on
patients with MD (confirmed by surgery) who under-
went VCE was conducted. Publications describing the
endoscopic characteristics of MD were selected. In
addition, the demographic and clinical characteristics of
patients as well as the prevalence of ectopic mucosa in
the diverticulum were determined.

In total, 20 case reports'®®! and 1 cohort study
with 11 patients™ were selected. The addition of our
4 patients gave a total of 35 patients for analysis. Of
them, 30 were male (85.7%). The mean age was 28
+ 21.1 years (range: 2-80 years). Ten (28.5%) were
pediatric patients (under 18 years). The majority of the
patients were adults (71.5%), 68.5% were younger
than 30 years old and 23% were over 50 years of age
(Table 1).

The clinical manifestations of the patients were overt
GIB in 26 (74.2%), anemia in 8 (23%) and abdominal
pain in 5 (14.2%). Symptoms had a mean duration of
35.1 mo (range: 1-120 mo) (Table 1).

In all cases, at least one UDE and one colonoscopy
were performed. In 25 patients, one or more of the
following diagnostic procedures were done: CT/mag-
netic resonance imaging-enterography in 5 patients;
plain CT scan in 2 patients; push enteroscopy in 3
patients; and, barium intestinal transit in 15 patients.
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Figure 4 Image of ileum with video capsule endoscopy. A: Double lumen (blue arrows) and diaphragm (white arrow); B: Severe circumferential ulcer in one of the

lumens.

All procedures were reported as negative or showing
irrelevant findings.

Meckel’s Scan was positive only in 2 out of 13 pa-
tients (15.3%). The 61.5% of cases having negative
Meckel’s Scan were pediatric patients (Table 1).

Description of the endoscopic images of MD was
available in 22 cases (18 published case reports and
our 4 clinical cases) (Table 2). The images could be
grouped into the following categories: (1) double lumen
images in 15 (68.8%) patients; among them, those
showing ulcers in one lumen accounted for 9 (41%)
patients (Figures 1 and 3) and those not showing ulcers
accounted for 6 (27.2%) patients (Figures 2B and 4A);
(2) polypoid structure (true polyp in the diverticular
mucosa or diverticular eversion) in 4 (18%) patients
(Figures 2A, 5A and 5B); and (3) stenotic lumen and
circumferential ulcer in 3 (12.6%) patients (Figure 4B).

The capsule was retained in the small intestine in 6
(17.1%) patients. It was lodged inside the diverticulum
in 4 patients. Capsule removal through laparoscopy
was performed in 2 cases at 4 mo after the procedure,
where unsuspected MD was found®*”, One patient
had delayed spontaneous elimination of the capsule™.
Finally, the capsule was removed by double balloon
enteroscopy in another patient™™, and by surgery in 2
cases!'?,

In 16 (88.8%) out of 18 cases, ectopic mucosa was
found in the diverticulum lining, represented by 14
gastric and 2 pancreatic findings.

Some publications have reported that MD can be
found in 2.9% to 16% of cases with obscure (0)GIB®**,
In these patients, the complete revision of the small
bowel is necessary in order to identify the source of
bleeding. This was not possible until 2000 when the
VCE was approved by the Food and Drug Administration
for clinical use. Prior to this date, push enteroscopy was
the only direct method for examining the interior of the
small bowel. However, the intestine was only partially
reviewed, so diagnostic yield was low™”.

VCE is a noninvasive procedure that consists of a
mini photographic camera that takes multiple images
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per second after ingestion. In accordance with the
published international guidelines®®*", VCE should be
used as the first procedure for small bowel examination
in the diagnostic strategy of OGIB. In recent years, the
use of VCE has been extensively increased worldwide,
in such a way that a greater number of physicians face
the challenge of identifying endoscopic patterns of
small bowel diseases. It is strange that so far, very few
studies on the endoscopic characteristics of MD by VCE
have been published.

Results yielded from this review

Age: Symptomatic MD is described as a predominant
condition in children and adolescents and as infre-
quent in adults over 40-year-old”. The majority of
patients included in our analysis were adults (71.5%).
Many children with MD do not usually undergo a
VCE because they are operated on, since they more
frequently present complications of the disease!.
Notwithstanding, this review seems to indicate that
clinically-manifested MD is not an uncommon condition
in adults.

Clinical manifestations: In this analysis, 34 of 35
patients had GIB and only 1 had abdominal pain.
Hemorrhage was overt in 76.4% of cases. GIB has
been described as one of the most frequent dlinical ma-
nifestations of MD in children and adults. In a study
with 119 adults with MD (mean age: 43 years), of
whom 52 (43.6%) experienced clinical symptoms, GIB
was observed only in 15% of the patients. Twenty-
two percent of the whole group developed compli-
cations, which required urgent surgical intervention
(inflammation, intestinal perforation, intestinal obs-
truction, severe abdominal pain, foreign body per-
foration)™*. Another study involving 43 adults reported
that patients with symptomatic MD had significant
morbidity. Complications arising from surgical rese-
ction of incidental or symptomatic diverticulum were
uncommon (8% to 9%), but were more frequently
fatal®",
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Table 1 Clinical, demographic and pathological characteristics

of 35 patients with Meckel’s diverticulum confirmed by
surgery

Parameter n (%)
Male 30 (87.5)
Female 5(12.5)
Age in yr, mean + SD (range) 24 +21.1 (2-80)
<18 10 (28.5)
19-39 14 (40)
40-60 7 (20)
> 60 4 (11.5)
Symptoms
Overt GIB 26 (74.2)
Occult GIB 8(22.8)
Abdominal pain 5(14.2)
Duration of symptoms in mo, mean (range) 35.1 (1-120)
Imaging studies prior to VCE
Reported studies 25 (71.4)
No reported studies 10 (28.6)
CT/MRI enterography 5
CT scan 2
Push enteroscopy 3
Barium intestinal transit 15
Meckel's Scan
Reported studies 13
Positive Meckel's Scan 2(15.3)
Ectopic Tissue
Reported studies 18
Gastric/ pancreatic 16 (88.8)

CT: Computed tomography; GIB: Gastrointestinal bleeding; MRI: Mag-
netic resonance imaging; VCE: Video capsule endoscopy.

Table 2 Endoscopic patterns by video capsule endoscopy of

22 patients with surgically-confirmed Meckel’s diverticulum

Feature n (%)
Double lumen 15 (68.8)
Double lumen with ulcers 9 (41)
Double lumen without ulcers 6(27.2)
Polypoid structure (true polyp or diverticular eversion) 4 (18)
Stenotic lumen with ulcer 3 (13.6)

Duration of symptoms: The diagnosis of MD in most
of the patients in this review was made late (mean
time of 3 years, ranging from 1 mo to 10 years). The
majority of the patients underwent multiple transfu-
sions, repeated hospitalizations and diverse endosco-
pic and radiological examinations. This may indicate
that the current recommendations of the international
guidelines for the diagnosis of OGIB (concerning early
use of VCE) are not followed in many cases.

Diagnostic procedures: Conventional imaging pro-
cedures performed before VCE, did not suggest the
diagnosis of MD in any case. Some published reports
show the diagnostic accuracies of intestinal transit
with barium, plain CT and mesenteric angiography
to be 44%, 33% and 60%, respectively™. The CT-
enterography scan, which combines the advantages
of CT with those of conventional barium enteroclysis,

Roishidenge ~ WJCC | www.wjgnet.com

796

could improve the diagnostic performance of MD™?!,
However, its diagnostic performance in MD is unknown.

Meckel’s Scan: This test was positive in only 18.7%
of the patients-a low figure compared to those reported
in the literature. Some publications have reported
sensitivity and specificity of 85% and 95% in children
and of 62% and 9% in adults, respectively”®®. It is
noteworthy that in this review, 61.5% of patients with
negative Meckel’'s Scan were pediatric patients, contrary
to the aforementioned results. The causes of the poor
sensitivity of Meckel’s Scan in both pediatric and adult
patients in this review are difficult to explain. The
presence of factors that produce a false negative result
(i.e. active bleeding, poor vascular supply, previous use
of barium for diagnosis of intestinal disorders, use of
atropine, gastrointestinal study with barium, or small
diverticulum) cannot be ruled out™”.

Endoscopic characteristics: Double lumen was the
most frequent endoscopic pattern in patients with MD
(69%). In some cases, ulcers in the circumference
of one of the lumens were observed. Some authors
have described a diaphragm image in the interluminal
septum, which they called a “diaphragm sign” (Figure
4A). The double lumen image is strongly suggestive of
MD and should lead to the indication of complementary
imaging procedures or double balloon enteroscopy in
order to establish preoperative diagnosis. In addition,
other images of MD should be taken into account for
diagnostic suspicion, such as a polypoid formation
(which can be confounded with an intestinal tumor)
and which was seen in 18% of cases in this review, or
circumferential ulcers with luminal stenosis (which can
evoke a nonsteroidal anti-inflammatory drug entero-
pathy or Crohn’s disease) and which was observed in
13% of the patients. The sensitivity and specificity of
VCE in the diagnosis of MD is unknown; however, in
a cohort study in which surgery was used as a gold
standard test, the positive predictive value of VCE was
81.8%"°,

Capsule retention is the most feared complication
of VCE, but occurs in only 2% of the patients. Crohn’s
disease and intestinal tumor significantly increase this
risk, up to 13%"%*!, Capsule retention in this analysis
was more frequent (17.1%). This places MD as a high-
risk condition of capsule retention, so that use of the
biodegradable Agile capsule may be considered™"*"!,

Ectopic mucosa: The prevalence of ectopic mucosa
in the diverticulum was higher (89%) in this analysis
than that reported by other studies (43% to 48%)™*,
Ectopic mucosa is more frequent in symptomatic
patients than in asymptomatic ones (48% vs 14%,
respectively). The sensitivity of Meckel’s Scan in the
patients with ectopic mucosa of this analysis was 16%,
and this figure is far lower than that published in other
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Figure 5 Image of ileum with video capsule endoscopy. A: Polypoid image given by everted Meckel's diverticulum; B: True polyps (arrow) inside the Meckel's

diverticulum.

series®.

The limitations of this analysis are the following: (1)
the number of patients was low, although this issue may
reflect the low frequency with which endoscopic findings
of this disease are reported in the literature, even in the
era of VCE; and (2) the patients that comprised this
analysis were selected by the fact that they underwent
a VCE, and therefore may not represent the universe
of patients with MD since the asymptomatic ones
and those who required emergency surgery were not
included.

In conclusion, our review indicated that symptomatic
MD is not infrequent in adults. As such, we suggest
that this condition should always be included in the
differential diagnosis of OGIB or intestinal disease in this
age group. We also found that conventional imaging
studies have a low diagnostic sensitivity, and Meckel’s
Scan may be negative, even in pediatric patients,
suggesting that this test should not be taken as a re-
ference for decision making. In addition, VCE appears
to have high probability of diagnosing MD, so it should
be done as early as possible. However, it is highly
recommended that gastrointestinal endoscopists be
trained for recognizing the different endoscopic patterns
of MD. Images should be interpreted in the appropri-
ate clinical context in order to perform complementary
studies to confirm (or rule out) MD before surgery.
Finally, we found the most frequently observed endos-
copic pattern of MD to be the double lumen image and
that MD may be considered as a high-risk condition
of VCE retention, even with previous normal imaging
studies.

In view of the difficulties for preoperative diagnosis
of MD, the performance of multicenter studies with
a large number of patients, in which the precise role
of VCE in the diagnosis of MD is assessed, will be
necessary.

CONCLUSION

Because of this review, we think that MD is an under-
diagnosed disease in adults. Abdominal imaging pro-
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cedures (CT/MR-enterography), have limited usefulness
for diagnosis and Meckel’s Scan may not be a diagnostic
reference test. VCE and balloon enteroscopy, which
allow direct examination of small bowel, increase the
probabilities of preoperative diagnosis. Notwithstanding,
endoscopic patterns of MD have not been defined
and there are very scarce publications concerning this
issue. The most frequent endoscopic pattern of MD
observed in our patients and in other reported cases
was “double lumen”, followed by polyp formations and
circumferential ulcers with luminal stenosis. In our
experience with four patients reported here, diagnosis
was initially missed in the first two cases because of
lack of experience of endoscopist on recognition of
endoscopic patterns of MD at that time. Endoscopic
diagnosis was established retrospectively in them.
Three patients had a long history of GI bleeding without
etiologic diagnosis and VCE indication was delayed.

The improvement of preoperative diagnosis rates
of MD will be possible through high suspicion of this
condition and the training of gastrointestinal endos-
copists on recognition of endoscopic features of MD
obtained with VCE.
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