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Abstract: Small bowel diverticula are rare and often asymptomatic. Severe lower gastrointestinal
bleeding from jejunal diverticula is rarely reported and, therefore, should be considered a differen-
tial diagnosis in all cases of lower gastrointestinal bleeding with nonconclusive gastroscopy and
colonoscopy. In this case report, we discuss a case of a 75-year-old male with massive lower gastroin-
testinal bleeding from jejunal diverticula. Initial gastroscopy did not reveal the source of bleeding.
Repeat upper endoscopy with a pediatric colonoscope identified jejunal diverticula as the likely
source of bleeding. Angiography identified the site of extravasation, and successful angioemboliza-
tion was done by interventional radiology.

Keywords: diverticulosis; diverticulitis; jejunum; computed tomography; endoscopy; pediatric colon
scope; surgery

1. Introduction

Acute gastrointestinal bleeding is a medical emergency that contributes to the patient’s
morbidity and mortality [1]. Severe gastrointestinal bleeding secondary to small bowel
diverticula is rare. More specifically, bleeding due to jejunal diverticula is even rarer
and accounts for up to 2.3 percent of individuals in radiographic series and 7 percent in
autopsy studies [2,3]. The majority of patients with jejunal diverticulosis are asymptomatic.
However, patients can present with complications such as bleeding, perforation or abscess.
Due to difficulty accessing the small bowel via endoscopy, establishing a diagnosis can be
delayed. In this case report, we discuss a case of a 75-year-old man with massive lower
gastrointestinal bleeding from jejunal diverticula and highlight the diagnostic evaluations
and treatment involved.

2. Case Report

A 75-year-old man, previously well, was transported to our community hospital after
sustaining a fall at home, caused by a sudden episode of large frank blood per rectum
and syncopal event. During the initial assessment in the emergency department, he was
somewhat agitated. He denied any previous symptoms. He was hemodynamically stable,
and the abdomen was nontender. Digital rectal examination revealed large hemorrhoids
and bright red blood in the rectum. He had superficial lacerations in the anterior and
posterior scalp. He did not have signs of neurological focalization. Initial hemoglobin was
106 g/L, and there was no evidence of coagulopathy. CT scan of the head demonstrated a
small subdural hematoma and lacerations to the anterior and posterior scalp. No abdominal
imaging was done up to this point.
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His past medical history included duodenal ulcer, coronary artery disease with triple
bypass, hypertension, dyslipidemia, gastroesophageal reflux disease, and benign prostatic
hyperplasia. He was on ASA 81 mg daily and was not taking any other anticoagulant or
antiplatelet agents.

He was admitted to the intensive care unit (ICU), where he experienced another fall
and another episode of large bright red blood per rectum. He remained hemodynamically
stable, with a nontender abdomen and, up to this point, did not require blood products.
A gastroscopy was performed, but no source of bleeding was identified. The patient
stabilized, and bowel preparation was started for a colonoscopy. That evening, he became
tachycardic and had further frank red blood per rectum mixed with melena stool. A
massive transfusion protocol was activated, and he received 7 units of packed red cells and
tranexamic acid.

A colonoscopy was performed and demonstrated some blood in the colon and distal
ileum, but the source was not identified. A pediatric colonoscope was used for repeat upper
endoscopy in order to advance further down into the small bowel. At 60–70 cm from the
incisions, a diverticulum was seen in the jejunum, with surrounding bright blood, but the
exact source could not be identified. Differential diagnosis included bleeding diverticula,
dysplastic lesion or neoplasm. During endoscopy, he responded to blood products, and
vital signs stabilized. A triphasic CT of the abdomen was done and confirmed active
extravasation in the small bowel around the mid jejunum (Figure 1). A repeat head CT
scan demonstrated a stable subdural hematoma.
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Figure 1. CT angiogram. Transverse CT sections of arterial phase axial series (A) and portal venous
phase (B) reveal active contrast extravasation in a segment of small bowel in the left hemiabdomen,
around the region of mid jejunum, in keeping with active small bowel bleeding. The red arrow in
Figure 1A,B is pointing towards the active contrast extravasation.

He was transferred to a nearby hospital for angioembolization by interventional radi-
ology. En route, he began to bleed again and became hemodynamically unstable. Blood
transfusion was restarted, but he responded only partially to treatment and remained
unstable. Upon arrival to the nearby hospital, angiography was performed immediately,
revealing extravasation from a straight jejunal artery (Figure 2). He underwent successful
angioembolization with microcoils and was transferred to the ICU, where he had an un-
eventful recovery without the need for further blood products. This case report sheds light
on the importance of general surgeons in community hospitals managing gastrointestinal
bleeding and having an understanding of algorithms for management.
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3. Discussion

Small intestinal diverticula usually occur on the mesenteric side of the bowel, where
increased intraluminal pressure leads to the protrusion of mucosa through defects in the
lamina muscularis [4–7]. Small intestinal diverticula are far less common compared to
colon diverticula [4–7]. Jejunal diverticula are often asymptomatic, but symptomatic cases
can be associated with a number of complications, including stasis and bacterial over-
growth, diarrhea, malabsorption, intestinal pseudo-obstruction, gastrointestinal bleeding,
diverticulitis, and, rarely, free perforation with peritonitis [5].

Symptomatic jejunal diverticula can mimic other conditions, and diagnosis tends to be
delayed [8–13]. Gastrointestinal bleeding is a common presentation of complicated jejunal
diverticula. Patients presenting with suspected gastrointestinal bleeding require upper
and lower scopes after appropriate resuscitation [14–17]. As per the Practice Guidelines for
Emergency General Surgery of the Canadian Association of General Surgeons, upper and
lower scopes are often first-line diagnostic and therapeutic modalities for upper and lower
gastrointestinal bleeding. They allow direct visualization of the mucosa and can identify
the source of bleeding, hence allowing the application of hemostatic therapy and tissue
sampling if there is suspected malignancy. If the source is not identified post upper and
lower scopes, CT enterography needs to be initiated to look for small bowel bleeds [18].
Current treatments for jejunal diverticula include endoscopic therapy, transcatheter arterial
embolization or surgery [19–22].

Although endoscopic visualization of the small bowel is limited by colonoscopy and
gastroscopy, advances in endoscopy, with the introduction of push endoscopy and capsule
endoscopy, have allowed for visualization of the entire small bowel [14–17]. Enteroscopy
of the small bowel can be divided into push enteroscopy and device-assisted deep en-
teroscopy [23]. Push enteroscopy permits evaluation of the proximal small intestine to a
distance that is approximately 50 to 100 cm beyond the ligament of Treitz [24]. Dedicated
enteroscopes have an approximate length of 250 cm but are not available in all hospi-
tals [24]. Colonoscopy is a well-recognized alternative, allowing a distance of insertion 40
to 50 cm beyond the ligament of Treitz, although its rigidity and calibre can prevent it from
advancing smoothly in the jejunum [24]. An interim solution can be found in the pediatric
colonoscope, which has greater shaft flexibility, a smaller insertion tube diameter than
an adult colonoscopy, and a working channel that is suitable for administration [14–17].
Localization of stigmata of hemorrhage at a diverticulum requires careful endoscopic
visualization, and assistance with a water jet can be useful. The use of a clear plastic cap
along with gentle suction can also aid in inverting the diverticulum to visualize stigmata
present at the dome of a diverticulum [25–30].
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Available techniques for endoscopic hemostasis include dilute epinephrine injection,
bipolar electrocoagulation, through-the-scope clipping, endoscopic band ligation, and the
use of over-the-scope clips [28]. However, the optimal strategy for endoscopic hemostasis
has yet to be defined and is largely dependent on operator preference and experience [28].

CT angiography (CTA) is done for patients with lower GI bleeding who are stable and
patients who have lower and upper GI bleeding with no source identified [10,22,31,32].
CTA has a sensitivity of 85.2% and specificity of 92.1% for detecting intestinal bleeding [10].
It is important to consider CTA as an initial diagnostic test for hemodynamically stable
patients who are waiting for endoscopy. In our case, we had immediate access to an
endoscopy suite, and, hence, our patient was able to have lower and upper scopes done as
per guidelines, prior to CTA being performed. CTA can accurately identify the source of
arterial and venous gastrointestinal bleeding, diagnose the underlying cause and direct
further management [31–33]. The disadvantages of CTA are high radiation dose, need
for IV contrast, and false-negative results, which can occur if the patient is not actively
bleeding at the time of the scan [31–33].

A tagged RBC scan can be considered if there is significant renal dysfunction [28].
Angiography with a view of embolization should be performed after a positive CTA
to increase the chance of ceasing the bleeding. A retrospective review of 48 cases with
positive CTA scans illustrated that angiograms done within 90 min of a positive CTA scan
were 8 times more likely to identify active bleeding [18]. Data on the specific timing to
angiography following a positive CTA or red cell scan are limited to small retrospective
studies [18].

Of the small group of patients that fail to respond to endoscopic therapy, some are
treated surgically, but, increasingly, the majority are referred for angioembolization [18].
Angiography is most often performed as a precursor to transcatheter arterial embolization
(TAE). A positive examination is classically described as extravasation of contrast into
the bowel lumen or false aneurysm-like lesions [29]. If extravasation is demonstrated in
angiography, embolization can be undertaken, although there are no direct head-to-head
trials or retrospective studies of embolization versus endoscopic therapy. Embolization can
be performed using coils, liquid agents or particles [29,33]. The principal agents used are
platinum coils, N-butyl cyanoacrylate and polyvinyl alcohol particles [33]. TAE has shown
to be effective at controlling hemorrhage and decreasing mortality [29].

The technical success rates of embolization are high, reported at 69–100%, regardless
of the embolic agent being used [33]. Bowel ischemia is the most commonly reported major
complication, with an incidence of 7–33% [33]. The risk of rebleeding in the short term
after embolization varies from 10% to 50% [15,21–24]. However, due to advancements in
microcatheter technology, the incidence of bowel ischemia has decreased significantly [24].
Thus, TAE should be considered a primary treatment for life-threatening lower gastroin-
testinal bleeding [21].

Teng et al. demonstrated an 11.5% rate of surgical intervention after failed embolization.
The study also reported an overall survival rate of 58% and 43% at 1 and 5 years after em-
bolization [25]. Indication for surgery includes life-threatening bleeding in patients who fail
endoscopy and embolization treatment [19–21]. Surgery is often the last option due to higher
rates of morbidity and mortality [19–21]. Proceeding to laparotomy without localization of
the source of the bleeding can be particularly challenging [33]. Therefore, localization of
the bleeding lesion before surgical resection is critical to preventing recurrent bleeding after
surgery, owing to a missed or incorrectly localized lesion [26]. Surgery may also be indicated
in the management of complications of endoscopic or radiological interventions [33].

In our case, upper and lower endoscopies were the initial evaluations in diagnosis. A
pediatric colonoscope was essential, in this case, to advance further down into the small
bowel and visualize the area where the bleeding appeared to originate. A CTA confirmed
active bleeding, which followed mesenteric angiography. Studies have shown that the
microcoils used in our patient have an 88.6% technical success rate and a 56.8% clinical
success rate [26].
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4. Conclusions

Jejunal diverticula are rare, and the diagnosis of symptomatic cases tends to be delayed
due to presentation with vague symptoms. Therefore, it is important to consider jejunal
diverticula as a differential diagnosis of acute gastrointestinal bleeding as it can lead to
life-threatening complications and death.

In case of acute gastrointestinal bleeding, the aim is to determine the site and severity
of bleeding, provide supportive measures and initiate resuscitation if the patient is unsta-
ble [33–35]. Following this, additional investigations need to be initiated to find the source
of bleeding and initiate therapy [33–35]. Once the patient is hemodynamically stable, upper
and lower scopes need to be initiated. Endoscopy is a first-line diagnostic and therapeutic
study in patients with acute GI bleeding. Endoscopy is highly sensitive and specific for
upper GI bleeding [33–35]. Following endoscopy, if the source of bleeding is not identified
and the patient remains stable, colonoscopy must be performed [33–35]. Endoscopy and
colonoscopy allow for the visualization of mucosa; thus, the source of bleeding can be
visualized, and hemostatic therapy can be applied. However, endoscopy and colonoscopy
have a number of limitations [33–35]. For instance, it may be extremely difficult and im-
possible to identify the source of bleeding in individuals with a large volume of bleeding.
Additionally, endoscopy and colonoscopy are limited to visualizing the small bowel distal
to the ligament of Treitz. Advances in endoscopy, with the introduction of double-balloon
or single-balloon endoscopy, allow for the visualization of the entire small bowel [14].
However, in rural areas, where double-balloon or single-balloon endoscopy is not available,
a solution can be found by using a pediatric colonoscope [14–17,34,35].

Following endoscopy and colonoscopy, CTA should be initiated if doctors are un-
able to visualize the source of bleeding [33,35]. CTA is being increasingly used for the
diagnosis of acute gastrointestinal bleeding since it can be done rapidly and is universally
available in acute settings [10,33,35]. After identification of the source of bleeding, inter-
ventional embolization can be used initially as a minimally invasive method to embolize
jejunal hemorrhage.
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