Sepsis-Associated Encephalopathy in a
Child with the Torsion of Meckel’s Diverticulum
Meckel Divertikülü Torsiyonu Olan
Bir Çocukta Sepsis İlişkili Ensefalopati
Sepsis-Associated Encephalopathy

1

Esra Gurkas1, Ünsal Yılmaz2, Ercan Demir2, Kıvılcım Gücüyener2
Department of Pediatric Neurology, Ankara Pediatric&Pediatric Hematology Oncology Training and Research Hospital,
2
Department of Pediatric Neurology, Gazi University Faculty of Medicine, Ankara, Turkey

Özet
Sepsis-ilişkili ensefalopati enfeksiyona sistemik yanıta ikincil gelişen yaygın bir
beyin fonksiyon bozukluğudur ve yüksek mortalite oranı ile ilişkilidir. Biz 4 yaşındaki sepsis-ilişkili ensefalopati görülen bir erkek hastayı sunduk. Hasta karın ağrısı ve kusma ile başvurdu. Yatışının ikinci gününde, dikkat bozukluğu, konfüzyon
ve deliryumun eşlik ettiği bilinç bozukluğu geliştirdi. Rutin laboratuar testleri, beyin manyetik rezonans görüntüleme ve beyin omurilik sıvısı incelemesi normaldi.
Elektroensefalografide sağ hemisferde epileptiform deşarjların eşlik ettiği yüksek voltajlı yavaş dalga aktivitesi izlendi. Hasta acilen ameliyata alındı ve tortiöz, gangrenöz Meckel divertikülü ve komşuluğundaki ince bağırsağa uzanan iskemi alanı görüldü ve bu alanlar çıkarıldı. Hastanın üçüncü gün bilinci normale döndü
ve izlemde sekelsiz olarak taburcu edildi. Sepsis-ilişkili ensefalopati hastalarında
kötü prognozun üstesinden gelmek için, belirtilerinin erken tanınması ve altta yatan nedenin uygun tedavisi çok önemlidir.

Abstract
Sepsis-associated encephalopathy (SEA) is a diffuse brain dysfunction secondary
to the systemic response to infection and is associated with high mortality rate.
We report a 4-year-old boy with SEA. He presented with abdominal pain and vomiting. On the second day of admission, he developed consciousness disturbance
with impaired attention, confusion and delirium. Routine laboratory tests, brain
magnetic resonance imaging and cerebrospinal fluid examination were normal.
Electroencephalography (EEG) showed high-voltage slow wave activity on the
right hemisphere with epileptiform discharge. He immediately underwent surgery
and a torsed, gangrenous Meckel’s diverticulum with extension of ischemia to adjacent small bowel was seen and resected. His consciousness had become normal
by the third day and he was discharged without any sequela. To overcome a poor
prognosis in patients with SEA, the early recognition of the symptoms of SEA and
also appropriate treatment of the underlying cause are essential.
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Introduction
Sepsis-associated encephalopathy (SEA) is the most common
form of encephalopathy in intensive care unit and has been associated with a higher mortality rate [1]. An encephalopathy
with variable severity is found to occur in 9-71% of septic adult
patients [2]. The frequency of SEA or any other neurologic disability has not been demonstrated in children with sepsis [3].
Meckel diverticulum is the most common congenital abnormality of the gastrointestinal tract, resulting from the failure of
obliteration of omphalomesenteric duct. The majority of patients with Meckel diverticulum are asymptomatic. Only 4-6%
of Meckel’s diverticulum is symptomatic [4,5]. Hemorrage, intestinal obstruction and inflammation are the most common
complications related with Meckel’s diverticulum [4]. Axial torsion and gangrene of Meckel’s diverticulum are the rarest complications, especially in children [6].
We report a 6 years old boy with SEA complicating the torsion
of Meckel’s diverticulum.
Case Report
A 6-year-old boy presented to the emergency department with
abdominal pain and vomitting. On admission, the clinical examination revealed minimal periumblical pain. The leucocyte
count was elevated at 18000/mm3 with 87 percent segmented
neutrophils. Also C-reactive protein was 69.1 mg/dl (normal <
5). The ultrasound examination was normal. On the second day
of admission, he developed consciousness disturbance with impaired attention, confusion and delirium. His psychomotor development had been normal and there was no family history
of neurological disorders. On neurological examination, he was
confused; he could speak but could not give accurate answers to
questions. There was no motor impairment or meningeal sign.
Routine laboratory investigation findings were normal including
venous blood gas, blood lactate, glucose, electrolytes, liver and
kidney function tests, TSH, free T4, ammonia. The brain magnetic resonance imaging and cerebrospinal fluid examination
showed no abnormality. Electroencephalography (EEG) showed
high-voltage slow wave activity on the right hemisphere with
epileptiform discharge. Spike-slow wave complex discharge
was seen with 1-3 Hz frequency on the right temporoparietal
region (Figure 1). The ultrasound examination on the second

	
  

Figure 1. The EEG of the patient on the second day showing high-voltage slow
wave activity on the right hemisphere with epileptiform discharge on the right
temporoparietal region
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day was abnormal with fluid in the abdominal cavity. He had
immediately undergone surgery. At exploration, the peritoneal
cavity was filled with serohemoragic fluid. The appendix and
cecum was normal. A torsed and gangrenous Meckel’s diverticulum with extension of ischemia to adjacent small bowel was
seen and resected. His consciousness had become normal by
the third day. The EEG on the sixth day was normal. He was
discharged on the seventh day after operation without any sequela.
Discussion
Sepsis-associated encephalopathy is a reversible dysfunction
of the central nervous system that has a wide spectrum of clinical presentations from stupor and coma to severe agitation and
irritability [2].
The pathogenesis of SEA is likely to be multifactorial [1]. Encephalopathy is not directly due to the toxin release from a
microorganism. SEA is more likely caused by the mediators of
inflammation (such as interferon alpha, interleukin 1 beta or
tumor necrosis factor-alpha) which have a direct effect on the
function of neurons and the blood-brain barrier. Also microcirculatory failure, activation of complement system, mitochondrial dysfunction alter brain function [2].
Evidence of extracranial infection with impaired mental state
is necessary for the diagnosis of SEA. Sometimes finding the
focus of extracranial infection may be difficult. So intracranial
infections such as encephalitis, meningitis and brain abscess
should be excluded by using lumbar puncture, computed tomography or magnetic resonance imaging [1]. In our patient, we
also excluded intracranial infection. Our patient’s brain magnetic resonance imaging and cerebrospinal fluid examination
showed no abnormality. There is no diagnostic test with high
specificity for SEA. Blood culture positivitiy is less than 50%
of SEA patients [1]. Brain imaging methods such as computed
tomography or magnetic resonance imaging are not definitive.
Electroencephalography (EEG) is the most sensitive diagnostic
tool for SEA and especially useful in the intensive care monitoring of patients with sepsis [7]. Also disturbances detected
by EEG correlate with the severity of SEA [2,7]. Generally, the
electroencephalogram findings of the patient with SEA demonstrate diffuse cerebral dysfunction [7-9]. Hosokawa et al reported that the incidence of EEG abnormalities during sepsis
ranged from 12% to 100% for background abnormality and 6%
to 12% for presence of triphasic waves. Also in patients with
SEA, epileptiform discharges and electrographic seizures were
also defined [10]. In our patients, EEG showed right hemisphere
dysfunction with epileptiform discharge.
In conclusion, SEA is the one of major complication of sepsis
and has a high mortality rate. Also neurodevelopmental and behavioral outcomes are poor. The children with SEA have delayed
neurodevelopment, low verbal IQ, decline in school performance
and low intelligence at short-term follow-up [11]. To overcome
a poor prognosis in patients with SEA, the early recognition of
the symptoms of SEA and also appropriate treatment of the
underlying cause are essential. Electroencephalography is a diagnostic tool which helps us for determining the mental status
of the patient.
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