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INTRODUCTION 

Acute flaccid paralysis (AFP), as defined by Global 

Polio Eradication Initiative (GPEI), is sudden onset 

of weakness and floppiness in any part of the body 

in a child less than 15 years age or when clinician 

suspects polio in any person of any age (excludes 

adults, spastic paralysis, old cases or cases with 

obvious causes like trauma).1 The term "flaccid" 

denotes the absence of spasticity or other signs of 

disordered central nervous system motor tracts such 

as hyperreflexia, clonus, or extensor plantar 

responses.2,3 

Amongst the various conditions leading to AFP, 

poliomyelitis has been an important differential.4 

Since the Global Polio Eradication Initiative by 

WHO in 1988, Surveillance for AFP is an important 

public health activity in many countries and polio 

cases have decreased by over 99%.5 With WHO`s 

impressive progress, poliomyelitis is nearing its 

eradication in the world, other causes of AFP like 
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ABSTRACT  
Background & Objectives: Acute Flaccid Paralysis (AFP) can have 
various causes including Acute encephalitis syndrome (AES). Hence this 
study was done to study the clinical features and outcome of AFP with 
AES. Materials & Methods:  A Prospective hospital-based study was 
carried out over one-year period, including all cases fulfilling AFP case 
definition. All cases of AFP meeting AES definition were further 
analysed in terms of history, clinical examination, investigations and 
outcome. Statistical analysis was done using SPSS version 17. Results: 
Out of total 43 children with AFP, 23 (53.5%) children  had AES. 
Amongst AFP with AES, altered mental status and seizures were present 
in 87% and 74% respectively. The mean Glasgow Coma Scale (GCS) 
was 7.61±3.65. Predominant weakness pattern was quadriparesis (87%). 
Cerebrospinal fluid was abnormal in 11 (47.9%) children with Japanese 
encephalitis (JE) positive 8.7%. Amongst 60.9% children with 
complications, respiratory failure (52.1%) was the most common. During 
60-day follow-up, 11 (47.9%) children expired while 2 (8.7%) still had 
residual paralysis. Conclusion: AES is one of the common causes of AFP 
besides other causes. AFP with AES is commonly associated with 
quadriparesis, low GCS, respiratory complications, neurological sequelae 
and a high mortality. Thus, this study stresses upon the importance of 
AES surveillance along with AFP surveillance.  
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Guillain-Barre syndrome (GBS), transverse 

myelitis, traumatic paralysis, Vaccine Associated 

Paralytic Poliomyelitis (VAPP), West Nile virus 

and other enteroviruses, neurotropic viruses like 

Rabies, Varicella-zoster, and Japanese Encephalitis 

have gained importance. Similarly, critical illnesses 

like polyneuropathy, metabolic disorder like 

hypokalemic periodic paralysis, polymyositis, 

neuropathies and neuromuscular junction disorders 

may also present with AFP.4 

WHO defines Acute Encephalitis Syndrome (AES) 

as a person of any age, in any geographical region, 

at any time of year with the acute onset of fever and 

a change in mental status (including symptoms such 

as confusion, disorientation, coma, or inability to 

talk) and/or new onset of seizures (excluding simple 

febrile seizures).1 Frequently, a child with AES may 

have AFP which also should be investigated and 

hence AES surveillance has now been integrated 

with AFP surveillance so that not a single case of 

acute flaccid paralysis goes unevaluated and thus 

helps in polio eradication campaign.1,6  

AFP can have varied presentation depending upon 

the underlying cause.4 Furthermore, the outcome 

depends on the severity at presentation and 

underlying cause. A detail evaluation of child’s 

clinical presentation and thereby proper and timely 

treatment directly affects the outcome. So, all the 

differentials of AFP need to be evaluated and AFP 

with AES should also be considered. . Hence, this 

study was done to study the clinical features and 

outcome of AFP with AES in our part.  

 

MATERIALS AND METHODS 

It was a hospital-based prospective study done over 

one year (Jan 2011-Dec 2011) in the Department of 

Paediatrics & Adolescent Medicine, BPKIHS, 

Dharan. Any child of age ≤15 years presenting with 

AFP in any form alongwith AES as per WHO 

definition was included. Children of age >15yrs , 

spastic paralysis, old cases or cases with obvious 

causes like trauma, obvious congenital anomalies or 

birth defects, AES without acute flaccid paralysis 

were excluded.  

After taking informed consent from caregiver, all 

children meeting inclusion criteria were enrolled 

and detail history and clinical examination 

recorded. Relevant laboratory investigations were 

performed and stool samples sent for examination 

as per AFP surveillance guidelines. After instituting 

treatment, the patients were observed for any 

complications or sequelae. Regular follow-ups were 

done after discharge in Paediatrics OPD at 15 

days/30 days/60 days along with the help of 

surveillance team. The stool sample reports were 

collected from the IPD field office and final 

classification made according to clinico-laboratory 

results and subsequent follow-up findings.  

The acquired data for all children were entered in 

SPSS Statistics software version 17 for analysis. 

Descriptive statistics were used and final inferences 

made. 

 

RESULTS 

Out of 3432 children admitted during the one-year 

study period (Jan 2011 to Dec 2011), 43 (1.25%) 

children had acute flaccid paralysis.  The final 

classification showed Acute Encephalitis Syndrome 

(AES) as the most common cause in 23(53.5%) 

children.  

Amongst the 23 children of AFP with AES, 

majority, ie 17 (74%) had high grade fever. Altered 

mental status was present in 20 (87%) children 

while seizures in 17 (74%) children. Other clinical 

features like headache and vomiting were present in 

9 (39.1%) patients each while neck pain was found 

in 3 (13%).  

On clinical examination, the mean GCS was 

7.61±3.65.   One or more signs of meningeal 

irritation were found in 13% children. The pattern 

of weakness in majority, i.e. 20 children of AES 

with AFP (87%), was quadriparesis while 

paraparesis, hemiparesis and monoparesis were 

found in 1 each. Cranial nerve involvement was 

seen in 2(8.7%) children, having bilateral sixth 

nerve involvement. The deep tendon reflexes were 

absent or sluggish in 20 (87%). Sensory and bowel/

bladder involvement were found in 2 (8.7%) and 8 

(34.8%) respectively. Concurrent underlying 

paleness and undernutrition were detected in 8 

(34.8%) and 16 (69.6%) children respectively. 

Although lumbar puncture for cerebrospinal fluid 

(CSF) analysis could not be done in 3 (13%) 

patients due to hemodynamic instability, 11 

(47.9%) children had abnormal CSF findings with 

pyogenic meningitis in 2 (8.7%) and viral in rest. 

Subsequent serology for Japanese encephalitis was 

positive in 2 (8.7%) and malaria screening was 

positive in 1 (4.3%). The complications observed 

and treatment details of the AES children 

presenting with AFP are shown in table 1. 

 

DISCUSSION 

Acute flaccid paralysis is caused by various 

diseases, poliomyelitis being one of the most 

important causes.4 Nepal had re-emergence of polio 
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after four years in 2005 and few more imported 

cases were detected since then.6 Acute Encephalitis 

Syndrome surveillance has also been integrated 

with AFP surveillance now, so as not to miss any 

floppy child with AFP.6 This study was carried out 

to study the children presenting with AFP in our 

part and analyse the cases of AES amongst them. 

In our study, the majority 23 (53.5%) children 

having AES whereas GBS is the main cause of AFP 

in previous studies.7-11 Interestingly, sciatic nerve 

palsy accounted for majority (72.0%) of the AFP in 

a a five–year review of cases by Hamzat et al.12 Tu 

YF et al13 found that three of 186 paediatric patients 

with acute bacterial meningitis presented with AFP 

due to myelopathy. In a study from Vietnam, 55% 

of patients identified with AFP were actually later 

diagnosed with JE.  In a previous study of AES at 

BPKIHS, hypotonia was seen in 25% of herpetic 

encephalitis, 7.69% of non-JE encephalitis, 6.66% 

of meningitis and 5.26% of Japanese Encephalitis. 

Decreased power was found in 35% of the acute 

encephalopathies.14 

Most of the children, ie 17 (74%) had high grade 

fever. Altered mental status was present in 20 

(87%) children while seizures in 17 (84%) children. 

Similarly, fever was the most common symptom 

along with neck rigidity, convulsions, abnormal 
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behavior and seizures in earlier studies.15, 16 Fever 

was nearly universal (92%) in a study of AFP 

related to West Nile Virus by Moorman J et al.17 

Rayamajhi A et al had found fever (>3 days) in 

69%; altered sensorium in 50%; and seizures in 

58% of acute febrile encephalopathy.18 

The mean GCS in our study was 7.61±3.65. More 

than half (65.2%) of the children of AFP with AES 

had GCS in the range of three to eight. In a study of 

encephalitis by CR Kennedy et al,19 the modified 

GCS score fell below 11 in 52% and below six in 

12% patients. Similar findings were also observed 

in a retrospective study of acute encephalitis 

syndrome at BPKIHS.18 In contrast the median 

GCS 13 (IQR 10 to 14) with a GCS of <8 in 10 

(6.7%) children in a study from Papua New 

Guinea.20The pattern of weakness in majority 

(87%) was quadriparesis and cranial nerve 

involvement was seen in two (8.7%) children, 

having bilateral sixth nerve involvement. Singh RR 

et al,14 found neurological deficit in 9.34%- mostly 

7th nerve. 

Amongst 11 (47.9%) children with abnormal CSF 

findings, there was pyogenic meningitis in two 

(8.7%) and viral meningoencephalitis in rest, of 

which two had positive JE serology. Similarly, viral 

encephalitis (46%) with JE (40%) was the most 

common cause in the study by Singh RR et al.14 In 

the study by Karmarkar SA et al,21 pyogenic 

meningitis was the most frequent diagnosis (33.8 

%) while 37.3% were suspected as 

viral encephalitis- ( 35.1 %.), mumps (10.5%), 

Japanese encephalitis (8.7%), and measles (7%) 

cases. Anga G et al.20 confirmed S. pneumoniae and 

H. influenzae as major causes of febrile 

encephalopathy in children. A study of acute 

encephalopathy by Kumar et al.22 showed pyogenic 

meningitis and JE to be responsible for 18% and 

12% of cases, respectively. Khinchi R.et al23 found 

JE in 18% of AES cases with a case fatality of 

16.6%. As most patients were referred after initial 

antibiotics, the yield of pyogenic meningitis could 

have decreased and not all cases of AES but only 

those with AFP were enrolled, the proportion of JE 

could have lowered. Also, there has been decrease 

in overall cases of JE over last few years after JE 

vaccination campaigns and inclusion of JE vaccine 

in EPI of Nepal. 

Although three (13%) children expired before 

collection of stool samples, AFP surveillance was 

carried out in the rest 20 children, amongst which 

no virus was isolated and thus it strengthened the 

Table 1: Treatment details & complications in 

children of AFP with AES (n=23) 

Characteristics No. of patients (%) 

ICU requirement 14 (60.9) 

Mechanical ventilation 11 (47.8) 

Steroids 7 (30.4) 

Osmotic diuretic 12 (52.1) 

Inotropes 19 (82.6) 

Complications 

Aspiration pneumonitis 

Respiratory failure 

Autonomic dysfunction 

Acute renal failure 

14 (60.9) 

4 (17.4) 

12 (52.1) 

8 (34.8) 

4 (17.4) 

Death by 60-day follow-

up 
11 (47.9) 

Residual weakness 2 (8.7) 
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AFP surveillance. There are no published data of 

studies of AES with inclusion of stool examination 

as per AFP surveillance guidelines till now. 

Inclusion of AES in AFP surveillance has been 

initiated in Nepal since 2004 so as no case of AFP 

gets missed.1,6 

Out of 23 children of AFP with AES, 11 (47.9%) 

expired while two (8.7%) had residual paralysis. In 

contrast to this, Karmarkar SA et al21 found 

significant neurological sequelae in 33.33% of 

acute febrile encephalopathy syndrome. In a 

retrospective study by Rayamajhi A et al.,18  viral 

encephalitis had poorer outcome than bacterial 

(31% versus 13%) and JE worse than AES of 

unknown viral aetiology (48% versus 24%). 

 

CONCLUSION 

AES is one of the common causes of AFP besides 

other causes. AFP with AES is commonly 

associated with quadriparesis, low GCS, respiratory 

complications, neurological sequelae and a high 

mortality. Thus, this study stresses upon the 

importance of considering AES surveillance in all 

cases of AFP so as not a single case of AFP gets 

missed and thereby AFP with AES gets better 

diagnosis and management. 
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