
Case report
Acute Cerebellar ataxia -Uncommon neurologic manifestation of enteric fever 
Abstract 
Typhoid fever is a common cause of febrile illness. The causative organism S. Typhi 
uses special mechanisms to invade the intestines and then disseminates to the 
reticulo-endothelial system. The nervous system involvement as a complication of enteric fever is very rare and  usually occurs around 
the second week of fever. Acute cerebellar ataxia as an isolated neurological 
manifestation of enteric fever is very rare and usually presents with speech and gait abnormalities. The diagnosis of enteric fever was confirmed by positive blood culture. The major clinical features were rapid development of gait ataxia, limb ataxia and dysarthria.  The cerebellar involvement was noticed on second week of illness and progressed for one to two days. The symptoms remained static for one weeks and thereafter showed gradual recovery with treatment.
This suggests that proper diagnosis and appropriate treatment with antibiotics shows good recovery 
Introduction
 Enteric fever is a common infectious disease with about 80% disease occurring in the Asian countries [1]. Enteric fever is caused by S.enterica serovar Typhi (S.typhi) and Salmonella paratyphi A,B and C .The presentation of typhoid fever may vary by patient age and the disease can be more severe in children aged less than 5 year . The incubation period of typhoid fever is usually 7- 14 days but depends on the infecting dose and ranges between 3 and 30 days. The presentation varies, from mild illness
with low- grade fever and malaise, to a severe clinical picture with profound abdominal discomfort and multiple complications
Pathogenesis
 After ingestion, S. Typhi invades the gut mucosa of the terminal ileum via  M cells that overlie gut- associated lymphatic tissues, through enterocytes, or via a paracellular route.  It assembles type III secretion systems to inject bacterial effectors that modulate host cell biology in elegant ways, including but not limited to rearrangements of host cell actin, facilitating invasion across the outer cell membrane and a host cell membrane ruffling process that forms a phagosome containing the bacteria.
 After passing through the intestinal mucosa, S. Typhi organisms enter the mesenteric lymphoid system and then pass into the bloodstream via the lymphatics. This primary bacteremia is usually asymptomatic, and blood culture results are frequently negative 
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at this early stage. The blood- borne bacteria are disseminated through the body and are thought to colonize the organs of the reticuloendothelial system, where they replicate within macrophages. After a period of bacterial replication, S. Typhi organisms are shed back into the blood, causing a secondary bacteremia that coincides with the onset of clinical symptoms and marks the end of the incubation period.
 Gallbladder colonization is also a notable feature of S. Typhi and can result in years- long Salmonella carriage and shedding, with profound public health implications. 
 In addition to the virulence of infecting organisms, host factors also influence predisposition to infection.
Clinical features
 The incubation period of typhoid fever is usually 7- 14 days but depends on the infecting dose and ranges between 3 and 30 days. The presentation varies, from mild illness with low- grade fever and malaise, to a severe clinical picture with profound abdominal discomfort and multiple complications
The Characteristic features of enteric fever include fever, anorexia, vomiting , hepatomegaly , splenomegaly , abdominal pain and /or headache.In some cases ‘Rose spots’ may be visible around 7th to  10th day of illness .
 In contrast to the diarrheal symptoms classically encountered in gastroenteritis caused by nontyphoidal Salmonellae, enteric fever caused by typhoid or paratyphoid Salmonellae may present as abdominal pain without diarrhea, a fever without focus, and/or with extraintestinal foci of infection
Complications of enteric fever include hepatitis, jaundice and cholecystitis are rare .
Other rare complications include toxic myocarditis , which may manifest as arrhythmias , sinoatrial block or cardiogenic shock .
In infancy complications such as disseminated intravascular coagulation seems more common. Neurologic complications , intestinal bleeding and other complications seem less common in children. 
Neurologic complications are uncommon among children and it includes delirium, psychosis, increased intracranial pressure , acute cerebellar ataxia , chorea, deafness and Guillian barre syndrome 
Other complications include fatal bone marrow necrosis , Disseminated intravascualr coagulation , hemolytic-uremic syndrome, pyelonephritis, endocarditis, parotitis,, orchitis, and suppurative lymphadenitis . The ocular complications include lid abscess, corneal ulcers, uveitis, vitreous and retinal hemorrhage. Overall mortality in pediatric patients is less than 1% but higher in infants .
Diagnosis
 T he mainstay of the diagnosis of typhoid fever is a positive culture of S. Typhi or S. Paratyphi from the blood or other anatomic site
Blood cultures are positive in 40–60% of patients seen early in the course of disease, but serial high- volume blood cultures may be required to identify Salmonella bacteraemia. Stool and urine culture results may also become positive after the first week.  Bone marrow culture is highly sensitive (around 90%) and remains positive in more than 50% of cases despite several days of antibiotic therapy.
 Results of other laboratory investigations are largely nonspecific for the diagnosis of typhoid fever
We are here presenting a case of 12 year old child of enteric fever with acute cerebellar ataxia.
Case Report 
A 12 year old boy presented with C/O fever with loose stools and loss of appetite since 7 days with h/o slurring of speech and imbalance while walking since 1 day . There was no history of loss of consciousness, seizures, headache, vomiting, and deviation of eyes or angle of the mouth, diplopia, diminished vision, nasal regurgitation, ear discharge, or rash. No history of any trauma, drug intake or similar episode in the past. H/O similar complaints in father associated with hyponatremia 
Clinical Findings
 On examination, the child was conscious, alert, oriented, and febrile (100.7 F) with a pulse rate of 98 bpm,, other vital signs was normal. There was no pallor, icterus, lymphadenopathy, cyanosis or rash. Abdominal , respiratory and cardiovascular system examination was normal. On examination of central nervous system, all cranial nerves were normal with no signs of meningeal irritation; muscle bulk and tone were normal in all four limbs, power was noted to be grade 5/5 in all four limbs; plantar reflexes were flexor bilaterally; sensory system was normal. Cerebellar signs were present in the form of wide-based gait, slurred speech, motor ataxia, Impaired tandem walking ,dysdiadokinesia and positive finger-nose test in both limbs. Evaluation of vestibular function was normal. 
Diagnostic assessment 
Haematological investigations showed haemoglobin 14.22 g/dL; total leucocyte count of 6600/mm3; differential count: neutrophils 36%, lymphocytes 57%, monocytes 5.2%; and platelet count of 80k(Table 1). Mildly raised transaminases were found with SGPT - 51U/L .  Serum electrolytes done showed sodium of 124. Neuroimaging (Plain MRI) was done which was normal(Fig 1,2,3). Blood culture done showed Salmonella typhi growth which was pan sensitive . Repeat platelets and electrolytes done was in improving trend .
	s.no 
	Observed value 

	Hemoglobin (Hb) 
	14.22g/dL 

	Total leucocyte counts (TLC) 
	6600/mm3 

	Differential leucocyte counts (DLC) 
	N-36%, L-57%, M-5.2% 

	Platelet counts 
	80k


Table 1 -Complete blood count 
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  Figures 2, 3 and 4: Neuroimaging Findings
Diagnosis of enteric fever complicated with cerebellar ataxia was made and child was treated with ceftriaxone which was given for about 1week  and was followed up .At follow up symptoms remained static and child showed complete improvement within 2weeks
Discussion 
Enteric fever remains a significant public health concern in India[1].
 Complications of enteric fever are generally seen in the second week of illness. Complications caused by typhoid fever occur in 10- 15% of patients[2].Neurological manifestations in enteric fever includes -Toxic encephalopathy, Increased Intracranial tension, Cerebral thrombosis, acute cerebellar ataxia, chorea, aphasia, transverse myelitis and optic neuritis [3].Central nervous system involvement is a recognized complication of enteric fever, with the incidence varying from 5-35% in adults and 2.1-2.7% in children[4].
 Clinically, cerebellar ataxia generally presents with complaints of difficulty in speech and unsteady gait.[5]
Neurological complications in enteric fever usually occur by second week of illness with encephalopathy being the most common presentation. Although the pathophysiology of this neurological manifestation is not clear but metabolic disturbances, hyperpyrexia, dehydration, electrolyte imbalance, toxaemia and non-specific cerebral changes (edema and haemorrhage) have been described as the possible mechanism [6]. 
 Radiologically, CT and MRI scans are often reported as normal in acute cerebellar ataxia. Occasionally, CT may show mild cerebral edema or subtle findings .MRI findings are usually rare in cases of enteric fever [7]. Ahmed, et al. reported a fatal case of S. Typhi-associated encephalopathy with MRI findings of diffuse hyper intense signals on Fluid Attenuated Inversion Recovery (FLAIR) sequence in centrum semi ovale, periventricular and deep white matter, splenium of corpus callosum with restricted diffusion in the corresponding areas [8]. Because of its acute onset, self-limiting course and CSF pleocytosis, a para- or post-infectious demyelinating process has been postulated as the mechanism for Ataxia[9] .Management of enteric fever with ataxia requires only appropriate antibiotics. The cerebellar symptoms do not warrant any specific treatment (including corticosteroids). However, some have also recommended use of dexamethasone as an adjunct to antibacterial therapy in patients with neurological complications[10].
The prognosis of neurological deficits as a result of typhoid fever is usually good. In majority of the cases, the recovery is slow and complete, but in some cases the deficit may persist for long[11,12]
Conclusion
Acute Cerebellar Ataxia is an uncommon manifestation of the enteric fever and can appear even in the first week of illness. This case highlights the fact that enteric fever with cerebellar ataxia can be very important and the diagnosis should be suspected in febrile children presenting with ataxia and/or acute neurological symptoms.As it a treatable condition, a differential diagnosis of enteric fever should be considered when investigating a case presenting with fever and cerebellar ataxia. 
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