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Uncommon presentation of Meckel’s diverticulum in a child
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ABSTRACT

Meckel’s diverticulum (MD) is the most common congenital anomaly of the gastrointestinal tract and may cause serious complications
such as intestinal obstruction, gastrointestinal hemorrhage, or inflammation with/without perforation, which can present with non-spe-

cific symptoms and signs.We report on the case of a 2.5-year-old boy admitted to our emergency department in poor condition, with
compatible signs of decompensated hypovolemic shock. This case finally resulted in intestinal volvulus and internal hernia, a very rare
combination of two complications of MD, as determined in the operating room.
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INTRODUCTION

Meckel’s diverticulum (MD) is a remnant of the omphalomes-
enteric duct, occurring in 1% to 3% of the population. It is
localized 7-200 cm from the ileocecal valve on the antimes-
enteric margin of the ileum.l'2 The lifetime risk for symptom-
atic MD was calculated as 4.2-9.0% in the previous studies.’??
It was shown that more than half of the children undergoing
surgery due to complications of MD were under 5 years of
age.’* Here, we describe the case of a 2-year-old boy admit-
ted to our emergency department in poor condition, with
signs of hypovolemic shock. Internal hernia and intestinal vol-
vulus due to MD were confirmed during surgery.

CASE REPORT

A previously healthy 2.5-year-old boy was transferred from
a regional medical center with abdominal pain, anorexia, and
vomiting 8—10 times in the past 24 h, with no history of di-

arrhea or fever. He was taken to the hospital twice a day
and was treated with antiemetics and then discharged. At the
last referral, he seemed dehydrated and lethargic, so he was
given a bolus of 20 mL/kg intravenous (IV) saline and then
transferred to our hospital. In the emergency department,
his general condition was poor; his skin was pale with cold
extremities, dry mucosal membranes, and weak peripheral
pulses. There was spontaneous breathing and the capillary
refill time was 4-5 s. He had tachycardia with a heart rate
of 162 beats/min, tachypnea with a respiratory rate of 40
breaths/min, and hypotension of 70/46 mmHg and he was
lethargic with a Glasgow Coma Scale score of 10, compatible
with decompensated hypovolemic shock. Oxygen saturation
and body temperature were within the normal limits. There
were prominent abdominal distention and tenderness, with
decreased bowel sounds and no blood on rectal examination.
Weight, height, and body mass index were normal for his age
at 13 kg (SDS -0.69), 93 cm (SDS -0.54), and 15.3 kg/m?
(SDS -0.51).
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On laboratory evaluation, the red blood cell count revealed
anemia with a hemoglobin level of 8.2 g/dL. The platelet
count was 106,000/uL. Blood urea nitrogen and creatinine
levels were increased at 30.3 and 0.72 mg/dL, and albumin and
sodium levels were decreased at 2.62 g/dL and 129 mmol/L,
respectively. There was metabolic acidosis with a pH of 7.09,
a bicarbonate level of 12.1 mmol/L, and a lactate level of 3.3
mmol/L. The prothrombin time and activated partial throm-
boplastin time were 17.1 and 42.8 s with an international nor-
malized ratio of 1.5; the fibrinogen and d-dimer levels were
1.8 mg/dL and 3.5 pg/mL.

There was no IV access, so we immediately obtained intraos-
seous access and administered three doses of saline boluses
of 20 mL/kg as rapidly as possible. Improvement in vital signs
was observed after the saline boluses, and then IV access
was obtained. Oxygen was supplied by a non-rebreather face
mask with reservoir with a flow of 10 L/min. As we could
not exclude septic shock, we started ceftriaxone (100 mg/kg/
day) and metronidazole (30 mg/kg/day) as empirical therapy.
Pantoprazole at a dose of | mg/kg was intravenously admin-
istered. After obtaining the laboratory results, IV Vitamin K
at 0.2 mg/kg/dose and albumin at | g/kg/dose were adminis-
tered. A urinary catheter was inserted to strictly monitor
urine output. A nasogastric tube was also inserted, which
resulted in the extraction of bright red discharge and blood
clots. Portable abdominal radiographs demonstrated air fluid
levels and dilated bowel loops (Fig. I). Point-of-care abdom-
inal ultrasound showed diffuse increase in thickness and di-
lation on bowel loops and fluid in the subhepatic and pelvic
cavities and between bowel loops. Fresh frozen plasma and
erythrocyte suspension were administered, the department
of surgery was consulted, and the patient was immediately

Figure 1. Plain radiography of the patient, demonstrating air fluid
levels and dilated bowel loops.
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taken to the operating room. Surgical evaluation was per-
formed under general anesthesia and a transverse laparotomy
with the right upper incision was made. It was observed that
the small intestines were rotated 540° counterclockwise.
There was an omphalomesenteric duct remnant, MD, ex-
tending from the ileocecal valve to the meso-root at the 70*
proximal centimeter; and a bridge-like lesion, and the small
intestines were volvulated from this region as an internal her-
nia. The volvulated intestines were de-rotated, approximately
I m of necrotic ileum-jejunum segment was resected, and the
CLIP+DROP method was applied for lightly ischemic areas.
He was transferred to the pediatric intensive care unit after
surgery. The patient underwent reoperation at the 48" h,
when areas in which reperfusion was expected were re-eval-
uated, a 20-cm segment of the ileum was resected by pre-
senting the ileocecal valve, and an ileostomy was performed.
He was intubated for 48 h and then transferred to the ward.
After 10 days of IV antibiotic course, he was discharged, and
the ileostomy was closed by ileocolic anastomosis 2 weeks
after the operation without any complications. The informed
consent was taken from the parents.

DISCUSSION

We observed a child presenting with hypovolemic shock,
which could be misdiagnosed as several diseases, and finally
identified intestinal volvulus and internal hernia, a very rare
combination of two complications of MD, in the operating
room. The most common presentations of symptomatic MD
are intestinal obstruction, gastrointestinal hemorrhage, and
inflammation with/without perforation. In a recent review
evaluating pediatric patients who were symptomatic for MD,
46.7% of them presented with obstruction, 25.3% presented
with gastrointestinal hemorrhage, and 19.3% presented with
inflammation.B! Intestinal obstruction is the most common
complication, mainly seen in younger children. It usually oc-
curs due to the twisting of the small intestine around the
remnant band, internal hernia from entrapment of the intes-
tinal loop within a mesenteric fold to the MD, intussuscep-
tion with the diverticulum as the leading point, inclusion of
the diverticulum from an inguinal hernia, obstruction due to
stenosis secondary to a foreign body, chronic diverticulitis,
or neoplasms.’! Among these, intussusception with the di-
verticulum as the leading point and a volvulus of the small
intestine around a fibrous band attaching the MD to the um-
bilicus are more common.! This was explained by nerve fi-
ber density in some studies, as it was found that higher nerve
fiber density led to more intense local peristalsis and de-
creased with age, an explanation for why symptomatic cases
of MD occurs more often in the pediatric population. The
presence of ectopic tissue such as in the gastric or pancreat-
ic mucosa is the main reason for hemorrhagic complications.
It was also proposed that acid production in ectopic gastric
mucosa increased with age. Together with the suggestion
about nerve fiber density, this could help explain why chil-
dren with MD presenting with intestinal obstruction were
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younger than those presenting with gastrointestinal bleed-
ing.[s

Intestinal obstruction can present with non-specific symp-
toms and signs such as irritability, abdominal distension, ab-
dominal pain, anorexia, nausea, and vomiting. Pumberger et
al.®l reported that children with intra-abdominal pathologies
such as intussusception, volvulus, and bowel strangulation or
incarceration could present with neurological signs such as
altered consciousness, apathy, hypotonia, or seizures, partic-
ularly when a long time was lost over investigations and even
lumbar puncture was performed during diagnostic work-up.
Gastrointestinal symptoms may be so non-specific that phy-
sicians may fail to consider the decreased level of conscious-
ness as the initial and predominant symptom, and some con-
ditions could be suggestive of sepsis. Although we consider
that loss of fluid and electrolyte imbalance due to intestinal
obstruction was the reason for the altered mental status in
the presented case, it was also suggested that altered state
of consciousness can be reported as an early and cardinal
symptom of some other intra-abdominal pathologies. This
possibility should also be taken into account by physicians.

Cases of MD can be identified using imaging techniques such
as ultrasound, X-ray, angiography, computed tomography
(CT), or magnetic resonance imaging, but they have low sen-
sitivity and specificity. Technetium-99m pertechnetate nucle-
ar scanning may visualize MD, taking advantage of the way
the tracer accumulates in certain tissues like ectopic gastric
tissue, with a sensitivity of 89.6% and specificity of 97.1%, but
it may not be readily available in emergency settings, and for
cases requiring immediate intervention, it is not a reason-
able choice. Plain abdominal radiographs are the first imaging
technique for a child with suspicion of intestinal obstruction,
showing air fluid levels and dilated bowel loops, but they may
not provide sufficient information. Ultrasonography provides
non-specific information such as free fluid, inflammation, or
dilated bowel loops and it is useful for evaluating intestinal
obstructions, but it was reported that fewer than 20% of
underlying etiologies could be accurately identified. CT was
reported to have high reliability for the diagnosis of intestinal
obstruction and it may also identify an inflamed MD, but it is
unlikely to provide the diagnosis of a fibrous band of MD as
the reason for obstruction.>*!7 We could not perform ab-
dominal CT, because our case was an emergency and surgical
intervention was immediately required. Pre-operative diagno-
sis of MD as the cause of complications that may mimic dif-
ferent pathologies is not always feasible and most cases have
been diagnosed during surgery.F!

Case reports of MD complicated with volvulus or internal
hernia, which are rare complications, were previously report-
ed, but the combination of internal hernia and intestinal vol-
vulus as an obstruction is exceedingly rare.l''""! We found
only one such case in the literature particularly compatible
with our patient, wherein the patient was a 2-year-old admit-
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ted to the hospital in poor condition, like in our case, who
then underwent urgent laparotomy. There was an internal
ileal hernia on an inflamed MD with an adherent band to the
umbilical sinus and the herniated bowel loop was volvulated
around the adhesive band.['”!

Conclusion

Cases of MD may develop serious complications, which may
show rapid onset and cause serious morbidity and mortality
when neglected. Accurate diagnosis remains a challenge for
physicians, and especially for young children, so a high index
of suspicion and prompt management is crucial. Pre-operative
diagnosis of MD as the cause of volvulus or internal hernia of
the small intestine, which may mimic different pathologies,
is not always feasible, and most cases have been confirmed
during operation. Thus, surgery should not be delayed or
such cases may otherwise prove fatal to the patients.
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Meckel divertikiilii (MD), gastrointestinal sistemin en yaygin dogumsal anomalisidir ve nonspesifik semptom ve bulgularla ortaya ¢ikabilen, intestinal
obstriksiyon, gastrointestinal kanama veya perforasyonlu/perforasyonsuz enflamasyon gibi ciddi komplikasyonlara neden olabilir. Acil servisimize
genel durumu kéti olup, dekompanse hipovolemik sok belirtileri ile kabul edilen 2.5 yasinda bir erkek gocugu olgusunu sunuyoruz. Bu olgu, ameli-

yathanede, MD’nin iki komplikasyonunun ¢ok nadir bir kombinasyonu olan intestinal volvulus ve internal herni ile sonuglanmistir.

Anahtar sézcikler: Cocuk; internal herni; Meckel divertikill; volvulus.
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