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Abstract

Background: Small bowel neoplasms (SBN) are rare but pose a significant diagnostic challenge. The routine
upper endoscopy delays the diagnosis, and most cases require multiple investigations increasing the health care
burden.
Case summary: A 74-year-old man presented with two months of progressively worsening postprandial bilious emesis

and epigastric abdominal pain. He underwent outpatient evaluation with upper endoscopy and a computed tomographic
enterography. The first endoscopy did not enable us to recognize the small bowel mass, leading to a diagnostic delay of
two months. He subsequently developed a complete intestinal obstruction. A Second look upper endoscopy done with a
push enteroscopy showed an apple core-like mass suggestive of a possible malignant neoplasm at the distal duodenum/
proximal jejunum.
Conclusion: Therefore, more sensitive, and specific diagnostic modalities like push enteroscopy, capsule endoscopy,

and deep enteroscopy should be considered in case upper endoscopy is not conclusive.

Keywords: Small bowel adenocarcinoma, Push enteroscopy, Capsule endoscopy, Case report, Computed tomographic
enterography, Therapeutic and diagnostic challenge

1. Introduction

S mall bowel neoplasms (SBN) account for less
than 5% of all gastrointestinal tract tumors.1

They impose a significant diagnostic and therapeu-
tic challenge. Since the 1990s several small new
bowel diagnostic modalities have been developed,
which have improved both diagnostic yield and
improved survival. According to prior data, routine
upper endoscopy as a diagnostic modality causes an
average delay of 21 weeks, and requires multiple
investigations and upgraded techniques, increasing
the health care burden.2 We report a case of a
missed small bowel adenocarcinoma (SBA), and an
uptodate literature review on small bowel diag-
nostic modalities.

2. Case presentation

A 74-year-old male presented with two months of
progressively worsening postprandial bilious emesis
and epigastric abdominal pain. He also reported an
inability to pass stools and flatus for three days
before the presentation. He endorsed 4 lbs. weight
loss in one month and night sweats. His family his-
tory of breast cancer in his mother and sister was
significant. He underwent outpatient evaluation with
an upper gastrointestinal endoscopy [Fig. 1], which
showed gastritis, but the study was suboptimal sec-
ondary to food in the stomach and duodenum.
Subsequently, he underwent computed tomographic
(C.T.) enterography [Fig. 2], that showed a distal
third portion of duodenum wall thickening with
adjacent fat stranding read as duodenitis.
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His blood pressure was 149/79 mm hg and his
heart rate was 89 beats per minute when he was
examined. The Abdominal examination revealed no
abdominal tenderness or palpable mass; the rectal
exam showed brown stools. A complete blood ex-
amination revealed hemoglobin of 16.7 g/dl and a
white blood cell count of 1209/mm3. Liver function
tests revealed 1 mg/dl bilirubin and were 4 unre-
markable for transaminitis or cholestasis. The

baseline level of tumor markers such as carci-
noembryonic antigen (CEA) was 3.1 ng/ml, and
carbohydrate antigen 19e9 (CA19-9) was 5.7 U/ml.
Repeated upper gastrointestinal endoscopy with
pediatric colonoscope to perform a push entero-
scopy showed an apple core-like mass suggestive of
possible malignant neoplasm at the distal duo-
denum/proximal jejunum. Computed tomography
of the chest and abdomen showed dilated stomach

Fig. 1. Left side shows a push enteroscopy illustrating an apple core lesion in the distal duodenum/jejunum junction. The right side shows the
surveillance endoscopy at 11 months, showing healed post-surgical anastomosis side.
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and proximal duodenum above the transverse part
of the duodenum, with 10 mm paraaortic lymph
nodes and multiple lung nodules.
A preliminary diagnosis suggested small bowel

obstruction secondary to a possible small bowel
neoplasm. The general surgical team was consulted,
and he underwent laparoscopic duodenectomy
combined with a duodenojejunostomy. Histology
[Fig. 3], of endoscopic biopsy confirmed invasive
moderately differentiated small intestinal adeno-
carcinoma (intestinal type) with resection margins
negative for invasion. However, a Perineural and
lymph vascular invasion spread to one regional
lymph node, which was found. The immunohisto-
chemistry was negative for mismatch repair gene
mutations.
The definitive diagnosis was primary adenocarci-

noma of the fourth portion of the duodenum, with
stage III b, T3N1M0. He remained nothing per
mouth. And suctioned with a nasogastric tube to
suction. However, on postoperative day four, the
upper gastrointestinal series [Fig. 3], showed a mild
delay in the passage of contrast at the site of the
duodenal jejunal anastomosis.
At one month's outpatient follow-up, a positron

emission tomography (PET) scan [Fig. 3] for metas-
tasis workup showed mild fluorodeoxyglucose

(FDG) uptake in the duodenum, likely inflamma-
tory, without enlarged or FDG avid lymphadenop-
athy. He followed up with an oncologist outpatient
two months after the hospital discharge. He was
started on FOLFOX (oxaliplatin, fluorouracil, and
leucovorin) adjuvant chemotherapy with curative
intent for six months.20

3. Discussion

The small intestine comprises 75% of the entire
length of the digestive tract. However, SBNs are
very rare worldwide.3 According to the United
States (US) national cancer database there has been
a rapid rise in the incidence of SBN over the last two
decades.4 The malignant tumors include primarily
neuroendocrine tumors (37.4%), followed by SBA
(36.9%). The most common site of SBA is duo-
denum, followed by jejunal and ileal.5 Our case
revealed a mass at the distal duodenum/proximal
jejunum compatible with prior data.
The SBA can arise sporadically; however, it is

frequently found in patients with specific genetic
syndromes or preexisting gastrointestinal diseases
like Crohn's disease. The median age at diagnosis is
around 60 years. The most common presenting
symptoms include vague abdominal pain and
bleeding.6 Our patient was not found to have any

Fig. 2. Right side: Computed Tomographic (C.T.) enetrography, with evidnece of duodenitis without any evidence of gatric outlet obstruction. Left side:
C.T. scan abdomen without oral/IV contrast showing gastric outlet obstruction.
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genetic mutations nor did he have any history of
inflammatory bowel disease and presented with
worsening abdominal pain and vomiting.
There is however no consensus regarding its

diagnostic approach and management strategies
due to rare incidences and poor outcomes. In
addition, vague clinical signs and symptoms and
radiological diagnostic challenges often delay
treatment. A limitation of upper endoscopy is that
only a portion of the proximal small bowel is visu-
alized up to the duodenum's second portion.7 As we
see in our case, the CT scan had non-specific find-
ings and the initial EGD was not conclusive. How-
ever, advances in imaging technology have made
earlier and more accurate diagnoses possible in the
last few decades. Recent advances in facilitating this
diagnosis, management and monitoring of disease

progression include capsule endoscopy, deep
enteroscopy with balloon-assisted or spiral tech-
niques, magnetic resonance enterography and
computerized tomography.21 The 2015 American
College of Gastroenterology (ACG) guidelines for
suspected small bowel bleeding recommend a sec-
ondlook endoscopy for an incomplete first evalua-
tion and recurrent bleeding.8

On the contrary, the European Society of
Gastrointestinal Endoscopy (ESGE) guidelines
recommends against the routine second looked
upper endoscopy and encourage proceeding with
capsule endoscopy (CE).9 In addition, push
enteroscopy (PE) can be performed as a second-
look examination to evaluate suspected small
bowel bleeding. In our case, PE was performed for
second look evaluation after negative first upper

Fig. 3. Right side: Positron emission tomography (P.E.T.) scan after duodenectomy showing no increased fluorodeoxyglucose (F.D.G) uptake in distal
sites or lymph nodes. Left upper image: Small bowel series shows resolution of gastric outlet obstruction, contrast seen in the large bowel. Left lower
image: colonoscopic biopsy showing invasive moderately differentiated adenocarcinoma.
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endoscopy. PE is an extended upper endoscopy
performed with either a pediatric colonoscope or a
commercially available push enteroscope. It allows
a limited evaluation of the proximal small bowel
approximately 70 cm distal to the ligament of the
trietz. The diagnostic yield ranges from 3 to 70%.10

If the second look examination is normal, a small
bowel evaluation with video capsule enterography
(VCE) is recommended as the first-line modality. It
allows noninvasive evaluation of the entire small
bowel, with a diagnostic yield of 38e83% in patients
with suspected small bowel bleeding.11 It has a high
positive (94e97%) and negative predictive value
(83e100%) for SBN. The diagnostic yield is
increased in the setting of hemoglobin 6 months),
more than one episode of bleeding, overt bleeding,
and performance of VCE within two weeks of the
bleeding episode.12 Even though there are previous
reports stating that capsule endoscopy is superior
to computer tomography and small bowel follow
through, there is a potential to miss a considerable
number of tumors, particularly in proximal
jejunum.22 The main disadvantage includes a lack
of therapeutic interventions, capsule retention, and
a lower identification rate of the major papilla and
duodenal lesions due to rapid transit through the
duodenum. However, this may be improved to 60%
if a dual-camera capsule is used.13 A randomized
controlled trial (RCT) compared the sensitivity and
specificity of VCE and PE; it concluded the higher
sensitivity of VCE (64% compared with 37% for
push enteroscopy). The specificity was 92% for
capsule enteroscopy and 97% for push entero-
scopy.14 Other studies reproduced similar results,
recommending that the VCE-first approach has a
significant diagnostic advantage over PE-first in
patients with obscure gastrointestinal bleeding
(OGIB).15,16 The new magnetic-assisted capsule
technology uses an external magnet to control the
capsule to achieve targeted views, which might
improve small bowel completion rate by reducing
gastric transit time.
However, computed tomographic enterography

(CTE) should be performed in patients with sus-
pected small bowel obstruction of any etiology. This
is because it has a higher detection rate of mural-
based SBN. Moreover, according to prior data, MR
enteroclysis has been recommended for initial
work-up of small bowel tumours e its ability for
excellent soft tissue visualization and lack of harm
via ionizing radiation makes it suitable as the initial
modality.23 After the small bowel lesion is
confirmed, specific management with PE, deep
enteroscopy, surgery, or intraoperative enteroscopy

is pursued. The patient mentioned above under-
went duodenectomy with duodenojejunal anasto-
mosis. Surgical pathology revealed a node-positive
duodenal adenocarcinoma with complete resection,
with immunohistochemistry negative for mismatch
repair genes.
Deep enteroscopy includes double-balloon

enteroscopy (DBE) and single balloon enteroscopy
(SBE). It allows deeper intubation of the small bowel
compared to standard endoscopes. It can be
advanced with either an oral or a rectal approach.
The intubation is twice as deeper as compared to a
push enteroscopy. The main advantage over a VCE
is the ability for both diagnostic and therapeutic
capabilities, including biopsies, polypectomy, dila-
tion, and foreign body removal (including retained
capsules). The diagnostic yield of DBE ranges from
60 to 80% in patients with suspected small bowel
bleeding. Studies have confirmed the utilization of
DBE in both chronic stable and active urgent
bleeding with a lower rate of recurrence in urgent
bleeding.17 The complication rate of DBE is 1.2%,
including pancreatitis, perforation, and ileus.18 SBE
has similar indications as DBE and has a similar
diagnostic accuracy to DBE for evaluating small
bowel bleeding. Two meta-analyses have concluded
a comparable diagnostic yield of DBE compared to
VCE for all small bowel findings, including vascular,
inflammatory, and neoplastic lesions.19 However,
the diagnostic yield of DBE using a combined
antegrade and retrograde approach is higher as
compared to VCE. The ACG guidelines recommend
a VCE-guided DBE approach to increase diagnosis
and therapeutic yield.
SBN pose substantial diagnostic and therapeutic

challenges. Therefore, more sensitive, and specific
diagnostic modalities like push enteroscopy, capsule
endoscopy, deep enteroscopy should be considered
in case of failed first upper endoscopy. Our case is a
reminder for physicians to identify clinical, endo-
scopic, and radiological signs that prompt further
investigation with the above-mentioned evaluations
and judiciously use these advanced techniques to
prevent diagnostic delay as well as unnecessary
health care burden. We want to create an objective
thinking process for example, when the EGD
initially was non-conclusive, the retained food could
have served as the hint for further investigation
beyond the duodenal portion visualized. It is
important to note that guidelines vary considerably
in terms of the best advanced modality however,
our case highlights that index of suspicion also plays
an important role in choosing the appropriate
investigation.
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