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therapeutic interventions. Other diagnostic modalities include flexible sigmoidos-
copy, a tagged red blood cell scan, or angiography. In cases where the bleeding
source cannot be identified, intraoperative enteroscopy has emerged as a valuable
tool for investigating obscure gastroenterology bleeds in specific patients. In this
case report, we describe the management of a 77-year-old male with recently di-
agnosed pan-colonic diverticulosis who presented with multiple episodes of rectal
bleeding and syncope. Due to his declining hemodynamic status and failed endos-
copy and embolization, he was taken to surgery for a colectomy. Intraoperative
colonoscopy was utilized to facilitate accurate identification of the pathology,
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1 | INTRODUCTION

Small bowel bleeding accounts for 5%-10% of gastroin-
testinal (GI) bleeding events, originating between the
ligament of Treitz and the ileocecal valve.! However, di-
agnosing the course of bleeding in the small bowel has
shown to be challenging due to limited access to stan-
dard endoscopic evaluation. Standard evaluations, such
as upper GI endoscopy and colonoscopy, fail to identify
the source of bleeding in approximately 5% of patients
with GI hemorrhage, posing a difficult diagnostic chal-
lenge.” Unexplained GI bleeding is frequently attributed
to small bowel origin in 45%-75% of cases.’ However,
the small bowel's inaccessibility makes it difficult to
reach and identify sources of small intestine hemor-
rhage. Intraoperative enteroscopy has emerged as a
valuable tool for exploring obscure GI bleeds in selected
patients.*?

Intraoperative enteroscopy allows the identification of
a bleeding source in approximately 80% of cases.” It is the
most suitable method for identifying the source of small
bowel bleeding as it enables comprehensive exploration
of the entire small bowel mucosa. Moreover, when a le-
sion is found, intraoperative enteroscopy facilitates suc-
cessful and recurrence-free management of GI bleeding
in 76% of cases.*

With the recent development of deep enteroscopy tech-
niques, intraoperative enteroscopy remains the standard
of care in specific situations where small bowel lesions
have been identified by preoperative work-up, cannot be
definitively managed by other methods (e.g., angiographic
embolization or endoscopic treatment), or when surgery
is required, and the lesion cannot be localized externally
during surgical explorations.’

We present a case of 77-year-old male with a history of
prostate cancer, hypertension, and diverticulosis who pre-
sented with hematochezia and syncope. Despite multiple
investigations, the source of GI bleeding remained elusive.
The patient underwent a colectomy, emesis, and was dis-
charged home with wound and ostomy care. This case re-
port aims to evaluate the diagnostic and therapeutic yield
of intraoperative enteroscopy in patients with obscure GI

assessment of anastomotic patency, and detection of surgical complications. This
case report attempts to portray how the incorporation of endo-videoscopy into sur-
gical planning has the potential to enhance patient outcomes and represent a sig-
nificant advancement in the field of minimally invasive surgery.

colectomy, colonic diverticula, flexible sigmoidoscopy, gastrointestinal bleed, intraoperative
enteroscopy, red blood cell scan

bleeding. Examining a specific case, it contributes to the
understanding of the benefits and outcomes associated
with this approach. The case highlights the importance
of alternative diagnostic techniques for the effective man-
agement of unexplained small bowel bleeding cases that
remain unresolved after standard evaluations.

2 | CASE PRESENTATION

2.1 | Case history

We present a case of a 77-year-old male with a past medi-
cal history of low-grade prostate cancer, hypertension,
and diverticulosis, who presented to the emergency de-
partment with a chief complaint of blood per rectum. The
patient, accompanied by his wife, reported two episodes of
dark blood per rectum followed by one episode of bright
red blood per rectum during his bowel movements.

On the day of the presentation, he experienced a simi-
lar episode, which was accompanied by syncope, alarming
the patient and his wife. The patient's wife recalled that
during the syncopal episode, he was sitting on the couch,
and his eyes rolled back, followed by generalized shaking
movements, however, no incontinence or tongue biting
was observed. The patient did not have any recollection of
the episode but endorsed feeling fatigued throughout the
episode. Similar episodes occurred while the patient was
in transport with emergency medical services on his way
to the hospital.

The patient has never experienced a GI bleed before,
but he had a recent diagnosis of diverticulosis during his
screening colonoscopy last year and denied any recent
nonsteroidal anti-inflammatory drug (NSAID) use or
knowledge of his baseline hemoglobin level. The patient's
wife did not notice any pallor in her husband. The patient
had a history of tobacco use from ages 16 to 56, smoking
78 packs per year, occasional alcohol use, approximately
three drinks a month, and no history of recreational
drug use. His family history was notable for gallbladder
carcinoma and throat cancer in his mother and father
respectively.
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2.2 | Examination and investigation

Upon presentation to the emergency department, the pa-
tient's vital signs were recorded, revealing a blood pres-
sure of 130/80mmHg, a heart rate of 90 beats per min,
a respiratory rate of 18 breaths per min, and a tempera-
ture of 98.6°F (37°C). Physical examinations, including
abdominal assessment, identified mild tenderness in the
lower left quadrant without signs of rebound or guarding.
The digital rectal examination (DRE) unveiled melena,
consistent with active lower GI bleeding. The patient ex-
hibited pale skin, and slightly dry mucous membranes
hinted at potential blood loss. Neurological examinations
revealed no focal deficits. Baseline laboratory tests on ad-
mission disclosed a hemoglobin level of 10 g/dL, indicative
of anemia, with a decreased hematocrit of 30% as revealed
by the complete blood count. Blood urea nitrogen levels
were within the normal range, and the coagulation profile
and electrolyte levels remained within normal limits.

On admission, the patient had a colonoscopy done and
was diagnosed with pan colonic diverticulosis with evidence
of bleeding throughout the colon as shown in Figure 1.

Despite receiving multiple blood transfusions, his he-
moglobin levels continued to decrease, however, multiple
computed tomography angiography (CTA), endoscopy,
and colonoscopies failed to localize a source despite sus-
pected ongoing bleeding. The CTA in Figure 2 demon-
strated numerous colonic diverticula, no dilation of the
appendix, and no focal inflammatory changes present.
Additionally, no evidence of active GI bleeding was seen
in the CTA (Figure 2). Further evaluation with a tagged
red blood cell (RBC) scan was needed and identified an
active bleed, which was likely originating from the distal
descending colon/sigmoid region as shown in Figure 3.

2.3 | Treatment

The decision was made to take the patient to surgery for
a colectomy. The surgical procedure included flexible
sigmoidoscopy, sigmoid colectomy, colostomy creation,
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and an open abdominal dressing placement, followed
by a complete colectomy, ileostomy creation, and ab-
dominal closure. The pathological assessment following
the colectomy revealed extensive diverticulosis through-
out the colon, consistent with the preoperative findings.
Microscopic examination demonstrated areas of acute
and chronic inflammation within the diverticular sacs,
confirming the source of GI bleeding. No evidence of ma-
lignancy or other significant pathologies was observed in
the examined tissue.

2.4 | Follow-up

In the postoperative period following the colectomy patient
exhibited a favorable recovery. Hemoglobin levels stabi-
lized, and there were no further instances of bleeding or
syncopal episodes. The patient successfully transitioned
to a regular diet after managing postoperative emesis, and
amlodipine effectively controlled his hypertension. Wound
and ostomy education facilitated the patient's adaptation
to the colostomy and ileostomy. Home health care sup-
port ensured a smooth transition to home, and at the latest
follow-up, the patient reported improved overall well-being
with no signs of recurrent bleeding or surgical complica-
tions. Regular monitoring and follow-up appointments are
ongoing to assess the long-term success of the intervention
and the patient's continued health improvement.

3 | DISCUSSION

Colonic diverticula are the most common anatomic al-
teration of the colon, affecting up to one-third of the
population by age 50 and three-quarters over 75years old
worldwide.”® Although primarily asymptomatic, in the
appropriate scenario, a minority of patients can develop
a subset of clinical presentations known collectively as a
diverticular disease.” We presented a case of acute diver-
ticular bleed in which an active source was not detectable

or controlled.

FIGURE 1 Colonoscopy showing diverticulosis (arrows) and evidence of a bleed (arrow).
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Diverticular bleeding is caused by the rupture of the
underlying vasa rectum into the lumen. Independent
risk factors for diverticular bleeding include hyperten-
sion, NSAIDs, and anticoagulants, including aspirin.*®
In the current case, the patient had a pertinent medical
history of hypertension and low-grade prostate cancer
and denied using NSAIDs. The typical clinical presen-
tation is painless, intermittent, and significantly lower
GI bleeding. Color will vary according to intensity and
location, with right-sided diverticular bleeding ranging
between dark, maroon-colored blood to melena appear-
ance.'® The differential diagnosis include internal hem-
orrhoids, angiodysplasia, colon cancer, inflammatory

FIGURE 2 Computed tomography scan showing presence of
numerous colonic diverticula (arrows).

bowel disease, infectious colitis, ischemic colitis, and
radiation proctitis. Small bowel as a source is found in
around 5% of patients."!

As mentioned above, the patient presented to the
emergency department with dark rectal bleeding followed
by an episode of bright red blood during his bowel move-
ments. This was accompanied by syncope, generalized
shaking movements, and eyes rolling back without in-
continence or tongue biting. Although seizures have been
reported because of GI bleeding,'' the patient's clinical
presentation suggested convulsive syncope, for which tilt
testing and further studies would be valuable.''*2

The severity of patients with lower GI bleeding will
guide management, as patients with severe bleeding are
at higher risk of adverse outcomes (recurrent bleeding,
blood transfusion, intensive care unit admission, and
overall longer length of stay, among others)."* Several tools
have been developed to identify those with a higher risk.
Tapaskar et al. identified albumin and hemoglobin as in-
dependent factors for severe bleeding, and Oakland score
was reported as the most discriminative. The Oakland
Score, derived from data from 2336 patients with lower GI
bleed (LGIB) in 2015, aimed to identify those at low risk of
adverse outcomes. The score consisted of seven variables,
including age, sex, previous hospital admission, DRE re-
sults, heart rate, systolic blood pressure, and hemoglobin
concentration. It ranged from 0 to 35 points, with higher
scores indicating a greater risk of adverse outcomes. Data
on the Oakland score variables were extracted from pa-
tient records, and DRE findings were omitted from the
score calculations. Hemoglobin concentration and systolic
blood pressure were assigned the highest point weight-
ings, while DRE results were assigned 1 point if blood
is present or 0 points if absent. The remaining variables
were used to calculate the Oakland score for each patient

FIGURE 3 Tagged red blood cell
scan suggesting active gastrointestinal
hemorrhage from the distal descending
colon & sigmoid (arrow).
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with LGIB." The patient's hemoglobin on arrival was 9.8,
dropping to 6.3 during hospitalization, and his calculated
Oakland score was 22.

Diverticular bleeding management is based on four
general goals: resuscitation, diagnosis, hemostasis, and
prevention of recurrent bleeding.* Patients with high-
volume blood loss require immediate resuscitation and
bleeding control. A threshold of less than 7g/dL for trans-
fusion has been associated with improved survival and de-
creased re-bleeding.15 However, it is essential to consider
the individual on a case-by-case basis, be permissive, and
consider a higher threshold in those with other comorbid-
ities and ongoing massive bleeding.'®

Diagnosis can be achieved with different methods,
which include colonoscopy, flexible sigmoidoscopy, tagged
RBC scanning, cross-sectional imaging techniques, and an-
giography radionuclide scintigraphy.'® While some studies
and guidelines recommend the initial use of CTA to localize
the bleeding source in hemodynamically unstable patients,’
it is essential to note that colonoscopy remains the primary
method for lower GI bleeding patients.'® Colonoscopy not
only detects the source of bleeding but also treats it. In this
specific case, despite a colonoscopy being performed after
CTA failed to show active bleeding, the bleeding source was
not resolved, let alone revealed. As a result, a tagged RBC
scan was conducted, successfully identifying the source in
the distal descending & sigmoid colons.

Accurate location of pathology is essential to achieve a
successful colonic resection, supposing a challenge for the
laparoscopic approach, as not only the tactile sensation
is lost, but the visualization of the serosal surface during
minimally invasive colorectal resection makes it challeng-
ing to see those lesions limiting to mucosa and submu-
cosa.'® Thereby, assessment of pathology, anastomotic
patency, and completeness makes endoscopic evaluation
a valuable component.'® Intraoperative endoscopy is ex-
pected to improve safety in GI procedures, where imme-
diate identification of complications can be corrected.”’
Furthermore, incorporating endoscopic approaches into
operative planning allows the potential to minimize in-
vasiveness and improve surgical patient outcomes across
various interventions."’

Many considerations must be made regarding in-
traoperative endoscopy use, such as surgeon training,
which must follow uniform institutional standards, as
well as operating room staff, who has to be trained at an
optimal level required not only to assist the surgeon but
to setup, use and maintain the endoscopic equipment
and adjunctive tools."” Among the surgeries where intra-
operative endoscopy is convenient, we have a segmental
colectomy, anterior rectal resection, colostomy rever-
sal, and procedures where intraoperative localization
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of pathologic lesions is beneficial.'” Although planned
use of intraoperative endoscopy should be preceded by
mechanical bowel preparation in every patient, in emer-
gency settings, this may not be feasible; in these cases,
administration of tap water enemas preoperative, if they
are not contraindicated, has been suggested to facilitate
intraoperative endoscopy.17

Most intraoperative colonoscopies are performed to
assess the created anastomoses for mucosal integrity,
ischemia, hemostasis, and leaks across staple lines and
sutures.'” Several risk factors have been reported for
anastomotic leakage, including male sex, high body
mass index, steroid use, smoking habit, preoperative
nutritional condition, and, in the case of colon cancer,
tumor variables, such as large size, location, high stage
and use of neoadjuvant therapy.'® Diminished anasto-
motic leak rates have been reported in those patients
where intraoperative colonoscopy is used in conjunction
with other reliable intraoperative tests to diagnose in-
complete anastomoses.'®

In summary, intraoperative colonoscopy can be of great
help during laparoscopic surgery, enabling the surgeon to
see different aspects of the colon, which would not be fea-
sible without it. Appropriate and standardized training for
the surgeon and the operating team should be guaranteed
for better outcomes.

4 | CONCLUSION

Colonic diverticular bleeding is a common clinical pres-
entation and requires prompt and thorough management.
The diagnosis and treatment of diverticular bleeding in-
volve resuscitation, identification of the bleeding source,
and hemostasis, with the ultimate goal of preventing re-
current bleeding. Intraoperative colonoscopy represents
a valuable tool in colorectal surgery, facilitating the ac-
curate localization of pathology, assessment of anasto-
motic patency, and completeness. While intraoperative
colonoscopy is convenient, it should be reserved for pro-
cedures that benefit directly from it, and standardized
institutional training is essential. Surgical teams should
ensure that intraoperative colonoscopy is safe and reliable
and use appropriate diagnostic methods to identify any
surgical complications, such as incomplete anastomoses.
Through timely diagnosis, appropriate management, and
minimal invasiveness, patients with diverticular disease
and diverticular bleeding can achieve optimal outcomes.
The integration of endovideoscopic approaches into op-
erative planning signifies the future of minimally invasive
surgical procedures with better surgical patient outcomes
across various interventions.
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