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Unusual clinical course

Meckel’s diverticulum represents the most common congenital anomaly of the gastrointestinal tract in the pe-
diatric population. Although it is rarely symptomatic, painless rectal bleeding is the most common manifes-
tation among pediatric patients. In contrast, Meckel’s diverticulum is considerably rare in adults, in whom in-
testinal obstruction and diverticulitis are more frequent complications than bleeding. When it is suspected,
a Meckel’s scan is the most sensitive and specific diagnostic tool. Surgical excision remains the treatment of
choice for Meckel’s diverticulum. This report describes the case of an 18-year-old man with bleeding from a
Meckel’s diverticulum of the terminal ileum diagnosed by 99mTc-pertechnetate scintigraphy (Meckel’s scan).
We report the case of an 18-year-old male patient who presented to the emergency department with a 24-hour
history of 4 episodes of fresh rectal bleeding, associated with dizziness, nausea, palpitations, and a loss of con-
sciousness. The patient underwent an extensive diagnostic workup, including computed tomography scan, sig-
moidoscopy, colonoscopy, esophagogastroduodenoscopy, and capsule endoscopy, none of which revealed any
abnormalities. A Meckel’s scan eventually confirmed the presence of a Meckel’s diverticulum on day 4 of ad-
mission, followed by a successful laparoscopic segmental resection on day 10 of admission.

Meckel’s diverticulum, a common etiology of lower gastrointestinal bleeding in pediatric patients, presents a
diagnostic challenge in adults, requiring a heightened index of suspicion. Clinical suspicion should be raised in
cases with inconclusive initial investigations, particularly in younger adults.

Diverticulum ¢ Endoscopy, Gastrointestinal ¢ Gastrointestinal Hemorrhage ¢ Laparoscopy
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Introduction

Meckel’s diverticulum affects only 2% of the population and
is rarely symptomatic, particularly in adults. While lower gas-
trointestinal (Gl) bleeding is the most common manifestation
in pediatric patients, intestinal obstruction and diverticulitis
emerge as more frequent complications in adults, in whom
bleeding is relatively rare. Due to its rarity in adults, Meckel’s
diverticulum poses a diagnostic challenge, often leading to
misdiagnosis preoperatively [1].

When the omphalomesenteric duct fails to undergo complete
obliteration during embryonic development, a diverticulum
forms in the small intestine along the antimesenteric side of
the ilium, approximately 2 feet proximal to the ileocecal valve,
known as Meckel’s diverticulum [2,3]. This congenital anoma-
ly is the most common Gl tract anomaly, occurring in approxi-
mately 2% of infants. Meckel’s diverticulum predominantly af-
fects the pediatric population, particularly those under 2 years
old, and is rarely encountered in adults [2].

Although it is often asymptomatic, approximately 2% of pa-
tients with Meckel’s diverticulum will exhibit symptoms. When
symptomatic, patients typically present with painless lower Gl
bleeding or various abdominal symptoms during their first de-
cade of life [2]. The bleeding, originating from the small intes-
tine downstream from the diverticulum, results from acid se-
cretion by ectopic gastric mucosa within the diverticulum [4].
Lower Gl bleeding often manifests as “currant jelly”-colored
stool [5]. Additionally, Meckel’s diverticulum can present with
intestinal obstruction due to intussusception, inversion, torsion,
herniation, volvulus, or inflammatory processes [6]. Patients
with intestinal obstruction typically exhibit abdominal pain, dis-
tension, nausea, and vomiting. Meckel’s diverticulitis, which is
the acute inflammation of the diverticulum, can also compli-
cate Meckel’s diverticulum, presenting with abdominal pain,
tenderness, distension, and symptoms of peritoneal irritation
in cases of perforation [7].

Diagnosing Meckel’s diverticulum in pediatric patients under 2
years old with painless rectal bleeding is relatively straightfor-
ward, as it accounts for approximately 50% of lower GI bleed-
ing cases in this age group [5]. In such cases, a Meckel’s scan,
a nuclear study utilizing technetium-99m to visualize the di-
verticulum, is the most sensitive diagnostic test [8]. In cases
of active bleeding, tagged red blood cell scans, angiograms,
double-balloon enteroscopy, and capsule endoscopy can be
helpful in localizing the bleeding source, but are typically re-
served for when the Meckel’s scan is inconclusive. Diagnostic
laparoscopy or laparotomy remains a last resort for hemody-
namically unstable patients or when radiological investiga-
tions are inconclusive [8,9].
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Surgical intervention is indicated for symptomatic patients,
with surgical excision being the treatment of choice. This can
be performed laparoscopically or via an open technique, us-
ing simple diverticulectomy or segmental resection. The man-
agement of asymptomatic, incidentally diagnosed Meckel’s
diverticulum remains unclear, although many surgeons advo-
cate for resection [10].

We present a case of an 18-year-old male patient who pre-
sented with severe lower Gl bleeding due to Meckel’s divertic-
ulum, necessitating multiple blood transfusions and intensive
care unit (ICU) admission. The case highlights the diagnostic
pathway, with the Meckel’s scan serving as the key turning
point, and underscores the importance of maintaining a high
index of suspicion for timely diagnosis in adults.

Case Report

We report a case of an 18-year-old male patient with no pri-
or medical history, who presented to the emergency depart-
ment with a chief concern of 4 episodes of fresh rectal bleed-
ing within the past 24 hours. The bleeding episodes, initially
mixed with stool, began approximately 1 month prior to presen-
tation. Associated symptoms included dizziness, nausea, pal-
pitations, and a brief loss of consciousness lasting 2 minutes,
from which the patient spontaneously regained consciousness.
Notably, the patient denied experiencing hematemesis, con-
stipation, diarrhea, skin rash, or ulcers. He had no significant
risk factors for lower Gl bleeding, being medically free, with
no history of Gl disease, bleeding disorders, recent infection,
medication use including NSAIDs or anticoagulants, trauma,
or family history of Gl disorders. Upon physical examination,
he had stable vital signs and no fever. Abdominal examination
revealed a soft, lax abdomen without guarding, rigidity, dis-
tension, or organomegaly. Digital rectal examination revealed
brown-colored blood staining on the glove. Proctoscopic exam-
ination did not show any abnormal findings. Laboratory test
results showed a hemoglobin level of 11.4 g/dL, a white blood
cell count of 9.4x10°/L, and a platelet count of 352x10°/L. An
abdominal computed tomography (CT) scan with contrast was
conducted and did not reveal any significant abnormalities.

Before presenting to our hospital, the patient had multiple hos-
pital visits due to recurrent per rectal bleeding over the past
month. Initially, he was admitted to the ICU due to severe low-
er Gl bleeding, which resulted in a remarkable drop in hemo-
globin to 8 g/dL, prompting blood transfusion. Subsequently,
the patient underwent 6 colonoscopies in an attempt to iden-
tify and control the source of bleeding. During one of these
procedures, a 2-mm rectal laceration was identified and treat-
ed with clipping. However, bleeding recurred, and additional
hemoclips were applied approximately 1 month prior to the
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2 hrs 40 min

Figure 1. Meckel’s scan showing low-grade focal activity (red
arrow) in the midline abdomen at the level of aortic
bifurcation, which persisted for 2 hours and 40
minutes, indicating the presence of ectopic gastric
mucosa compatible with Meckel’s diverticulum.

current presentation. Since then, a rectal Dieulafoy lesion was
suspected as a possible source of Gl bleeding.

During the current emergency department visit, following
comprehensive investigations and resuscitation with intrave-
nous fluids, the patient underwent emergency sigmoidosco-
py. The procedure revealed a rectum full of clots, which was
cleaned using water irrigation; no active bleeding was ob-
served, and the 2 previously applied clips were noted in the
rectum. Subsequently, the patient was admitted and sched-
uled for colonoscopy and esophagogastroduodenoscopy (EGD)
the following day, with ongoing monitoring of vital signs, he-
moglobin levels, and coagulation profile. However, he experi-
enced recurrence of bleeding in the ward, resulting in approx-
imately 100 mL of fresh blood collected in the diaper, which
stopped spontaneously.

During the second day of admission, the patient’s vital signs
remained stable, despite mild tachycardia, while he received IV
fluid Ringer’s lactate at 145 mL/h and pantoprazole infusion at
8 mg/h. His hemoglobin level dropped to 8.4 g/dL. Colonoscopy
revealed old clots and blood accumulation in the rectum, with
ulcers observed around the previously applied clips; 2 addi-
tional clips were placed over the ulcers. As the scope was ad-
vanced, old blood was seen in the colon and ileum, but the
source of bleeding was not identified. In the same session, EGD
and capsule endoscopy were performed, which also failed to
identify the cause of Gl bleeding.

The patient was kept under observation for further investi-
gations to identify the source of lower Gl bleeding. Despite
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initial efforts, the patient’s hemoglobin level continued to
drop, from 8.4 g/dL before the colonoscopy to 7.1 g/dL the
day after the procedure. This necessitated the transfusion
of 3 units of packed red blood cells, which increased the pa-
tient’s hemoglobin level to 8.5 g/dL. Although Meckel’s diver-
ticulum is an uncommon cause of lower Gl bleeding in adult
patients, a Meckel’s scan was ordered on day 4 of admission,
given the failure of previous investigations to identify the
bleeding source. Fortunately, Meckel’s scan provided the di-
agnosis, revealing a low-grade, small, ill-defined focal activity
in the midline anterior abdomen at the level of the aortic bi-
furcation, left paracentral plane, which remained persistent
after 2 hours and 40 minutes (Figure 1). The findings of the
Meckel’s scan, combined with the patient’s clinical presenta-
tion, were consistent with Meckel’s diverticulum as the source
of lower Gl bleeding.

Following the blood transfusion, the patient’s hemoglobin lev-
el remained above 8 g/dL, and he was scheduled for emergen-
cy laparoscopic segmental intestinal resection. The procedure
was performed on day 10 of admission. Initially, pneumoperi-
toneum was established using the Veress needle, followed by
the placement of one 10-mm and three 5-mm trocars for op-
timal access. Diagnostic laparoscopy revealed the Meckel’s di-
verticulum, located approximately 2.3 cm proximal to the il-
eocecal valve along the antimesenteric side of the ileum. The
diverticulum was actively bleeding, with a mesenteric attach-
ment, but showed no signs of inflammation. After mobilizing
the small intestine and exposing the base of the diverticulum,
a segmental resection of the ileum containing the diverticulum
was performed using a linear stapler, ensuring a clear margin
of healthy tissue (Figure 2). Upon removal of the diverticulum,
a mesenteric defect was noted at its base, which was closed
using absorbable sutures in a running fashion to prevent in-
ternal herniation. The resected specimen was sent to patholo-
gy, which revealed a Meckel’s diverticulum containing ectopic
oxyntic-type gastric mucosa with chronic inactive inflamma-
tion and no evidence of dysplasia or malignancy

On postoperative day 1, the patient’s vital signs remained
stable, and he had no symptoms except mild port site pain.
Notably, he did not experience any further lower Gl bleeding,
and his abdomen was soft and lax. His hemoglobin level re-
mained stable at 8.6 g/dL. By postoperative day 4, the patient
was ambulating well, tolerating a full liquid diet, and passing
stool and urine without issue. The patient was stable for dis-
charge at this time. He was discharged on paracetamol and
pantoprazole, with a scheduled outpatient follow-up appoint-
ment in 2 weeks. At the follow-up visit, he reported no more
episodes of per rectal bleeding and was tolerating a full reg-
ular diet. The patient was scheduled for a subsequent vis-
it in 6 months.
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Figure 2. Resected specimen of Meckel’s diverticulum obtained following segmental ileum resection from the antimesenteric (A) and
mesenteric (B) sides. The specimen consists of the diverticulum (red arrows; measuring 2.5 cm in height and 2.3 cm in width)

attached to a segment of the resected ileum (blue arrows).

Discussion

This case highlights the importance of considering bleeding
from a Meckel’s diverticulum of the terminal ileum in adult pa-
tients with unexplained Gl bleeding and the diagnostic value
of the Meckel’s scan. It describes the case of an 18-year-old
who arrived at the emergency department with severe, acute
lower Gl bleeding. Symptoms included hematochezia, dizzi-
ness, nausea, palpitations, and a brief loss of consciousness.
The patient had experienced several prior episodes of bleeding,
some of which necessitated ICU care and blood transfusions.
Lower Gl bleeding carries a considerable risk, with mortality
rates reported between 4% and 10% [11]. Hence, immediate
evaluation and stabilization are critical and should take prece-
dence over diagnostic testing in these urgent situations [12].

Lower Gl bleeding typically presents as hematochezia, charac-
terized by the passage of bright red blood through the rectum.
However, in cases of profuse upper Gl bleeding, hematochezia
can also occur. Melena, often indicative of an upper Gl source,
can occasionally arise from hemorrhage in the small bowel or
right side of the colon [13]. In cases of bleeding Meckel’s di-
verticulum, pediatric patients usually experience painless he-
matochezia, while adults more commonly present with mele-
na [14]. Interestingly, our 18-year-old patient presented with
hematochezia, complicating the diagnostic process and indi-
cating the severity of the bleeding.

The diagnostic approach to lower Gl bleeding is determined by
both the clinical presentation and hemodynamic stability. In
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hemodynamically stable patients, colonoscopy remains a first-
line diagnostic study with a high diagnostic yield, as supported
by contemporary consensus and imaging guidance from the
American College of Gastroenterology and Society of Abdominal
Radiology [15]. For hemodynamically unstable patients, CT an-
giography is recommended as the preferred initial modality in
current practice [16]. Importantly, since hematochezia can re-
sult from either lower or upper Gl bleeding, upper Gl endosco-
py is warranted when colonoscopy is inconclusive [17]. If ini-
tial diagnostic tests do not identify the bleeding source, other
modalities, including radionuclide imaging, CT enterography,
catheter angiography, and capsule endoscopy, are used to aid
diagnosis, with choice guided by clinical presentation, stabil-
ity, and local expertise [18,19].

Our patient underwent an extensive diagnostic workup, includ-
ing a contrast-enhanced CT scan, sigmoidoscopy, colonoscopy,
EGD, and capsule endoscopy. However, none of these investi-
gations identified the source of bleeding. CT angiography was
not deemed appropriate, as it requires active arterial bleed-
ing at a minimum rate of 0.5 mL per minute to detect contrast
leakage [20]. Since the bleeding had stopped and the patient
was hemodynamically stable, this method was not suitable.
In contrast, radionuclide imaging is more sensitive, capable of
detecting bleeding at rates as low as 0.1 mL per minute [21].

A large review of 1559 patients identified diverticulosis as
the leading cause of lower Gl bleeding in the adult popula-
tion, accounting for 5% to 42% of cases. Other causes includ-
ed ischemia, anorectal abnormalities, polyps and malignancies,
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Table 1. Summary of reported cases of bleeding Meckel’s diverticulum among adult patients, reported over the period between

2006 and 2023.

Case Author Year

1 Our case 2024 18 Male

Bright per rectal
bleeding

2 Dumper 2006 31 Male
et al [14]

3 Saad Eddin 2023 44 Male
et al [29]

4 Krstevski 2021 33
et al [30]

5 Fernandes 2015 64 Male
et al [31]

Nature of Bleeding

Fresh rectal bleeding

Maroon-colored loose
stools

Hematochezia

Diagnostic Tools Operation

CT scan
Sigmoidoscopy
Colonoscopy

EGD

Capsule endoscopy
Meckel’s scan

Laparoscopic
segmental resection

Colonoscopy
Endoscopy
Mesenteric
angiogram
Meckel’s scan

CT scan
Colonoscopy
Meckel’s scan

Open segmental
resection

Abdominal
ultrasound
Colonoscopy
Endoscopy
Video capsule
endoscopy
Meckel’s scan

Laparoscopic
diverticulectomy

Colonoscopy
Endoscopy
Capsule enteroscopy

Laparoscopic
diverticulectomy

Abbreviations: CT, computed tomography; EGD, esophagogastroduodenoscopy.

angiodysplasia, polypectomy, inflammatory bowel disease, and
radiation colitis [22]. Notably, Meckel’s diverticulum is not typ-
ically listed among these causes in adults, but it warrants a
high level of suspicion, especially in younger adults, necessi-
tating a Meckel’s scan [23]. In our case, despite being classi-
fied as an adult, the patient’s young age justified suspicion
of Meckel’s diverticulum after initial investigations were neg-
ative, leading to a Meckel’s scan that ultimately confirmed
the diagnosis.

Meckel’s diverticulum is an uncommon cause of Gl bleeding
in adults, accounting for a small proportion of cases compared
with the pediatric population, in whom diagnostic and manage-
ment strategies are better established [3]. In adults, no ded-
icated, evidence-based guidelines exist for the diagnosis or
management of Meckel’s diverticulum, largely due to its rari-
ty and the predominance of retrospective studies and case se-
ries [3,24,25]. Consequently, clinical decision-making is guided
by extrapolation from pediatric data, general principles of gas-
trointestinal bleeding evaluation, and expert consensus [3,26].

The management of symptomatic Meckel’s diverticulum typ-
ically involves surgical intervention, which can be performed

This work is licensed under Creative Commons Attribution-
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laparoscopically or via an open technique. The procedure is
either simple diverticulectomy or Segmental resection [10].
Segmental resection, involving resection of the small bowel
containing the diverticulum, is indicated when simple divertic-
ulectomy may cause narrowing of the small bowel, or in cases
of a diverticulum with a wide neck (>2 cm), palpable pathology
at the diverticulum base, or a diverticulum with a height-to-
diameter ratio less than 2 cm. Following excision, anastomo-
sis is performed using either hand-sewn or stapled techniques
[27,28]. In our case, segmental resection was performed to en-
sure a clear margin, utilizing a linear stapler.

A case report by Dumper et al [14] reported a 31-year-old male
patient with a bleeding Meckel’s diverticulum, presenting sim-
ilarly to our patient with bright per rectal bleeding, shortness
of breath, light-headedness, fatigue, and headache. Initially,
the patient was hemodynamically unstable and required vol-
ume resuscitation, mirroring the management approach in our
case. Despite undergoing colonoscopy, endoscopy, and mes-
enteric angiogram, the source of bleeding remained unknown,
paralleling our patient’s diagnostic journey. Ultimately, the di-
agnosis was confirmed by a Meckel’s scan, and the patient un-
derwent segmental resection.
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Saad Eddin et al [29] published a case of a 44-year-old male
patient who presented with per rectal bleeding and pre-synco-
pal symptoms. Despite being vitally stable except for tachycar-
dia, he experienced a significant decrease in hemoglobin level
from 12.1 g/dL to 9.4 g/dL. Following volume resuscitation, an
abdominal and pelvic CT scan was performed, which, unlike our
patient’s CT scan, demonstrated arterial extravasation from the
ileum, indicating active arterial bleeding. Subsequent colonosco-
py did not identify the cause of bleeding. Ultimately, a Meckel’s
scan revealed the presence of Meckel’s diverticulum, which was
successfully resected via open segmental small bowel resection.

In contrast to our patient, who presented with painless he-
matochezia and hypovolemia symptoms, Krstevski et al [30]
described a 33-year-old female patient who had maroon-col-
ored loose stools, abdominal pain and tenderness, bloating,
and leukocytosis (leukocytes 20.1x10°/L). The patient also ex-
perienced a syncopal episode and a remarkable drop in he-
moglobin to 82 g/L. Similar to our case, initial diagnostic mo-
dalities, including abdominal ultrasound and upper and lower
endoscopies, were unremarkable. In contrast to our case, vid-
eo capsule endoscopy identified a single diverticulum in the
terminal ileum. A Meckel’s scan was ultimately necessary for
establishing the diagnosis of Meckel’s diverticulum. Notably,
the patient underwent a non-emergent laparoscopic divertic-
ulectomy after a 4-month course of proton pump inhibitors.

Fernandes et al [31] reported a case of an elderly patient with a
bleeding Meckel’s diverticulum. The patient was a 64-year-old
man who presented to the emergency department with recur-
rent hematochezia, but whose condition was otherwise vitally,
clinically, and laboratory stable. Similar to our case, upper and
lower endoscopies were inconclusive. However, capsule enter-
oscopy revealed a large solitary diverticulum in the middle ile-
um. Unlike our case, the multidisciplinary team opted for lapa-
roscopic diverticulectomy without a confirmatory Meckel’s scan.

Notably, most of the discussed cases in Table 1 presented with
hematochezia, rather than melena, which is typically considered
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a more common presentation in adult patients with bleeding
Meckel’s diverticulum. In addition, colonoscopy and EGD were
inconclusive in all cases, whereas CT scans and video endos-
copy provided clues about the source of bleeding. However, a
Meckel’s scan was necessary to confirm the diagnosis in most
cases, except that by Fernandes et al. Lastly, both surgical in-
terventions, diverticulectomy and segmental resection, were
effective when indicated.

Conclusions

Acute lower Gl bleeding is a life-threatening condition requir-
ing prompt resuscitation before diagnostic procedures. While
Meckel’s diverticulum is a common cause of lower Gl bleed-
ing in children, it poses a diagnostic challenge in adults, ne-
cessitating a higher index of suspicion. Although Meckel’s di-
verticulum is not typically listed among the causes of lower Gl
bleeding in adults, it should be suspected in cases with incon-
clusive initial investigations, particularly in younger adults. In
such diagnostically challenging cases, a Meckel’s scan can re-
solve the diagnostic dilemma, and surgical management with
diverticulectomy or segmental resection can provide defini-
tive treatment.
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