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Non Traumatic Coma Arun Bansal, Sunit C. Singhi, Pratibha D. Singhi, N. Khandelwal1 and S. Ramesh Departments of Pediatrics and 1Radiodiagnosis, Advanced Pediatrics Center, Post Graduate Institute of Medical Education and Research Center, Chandigarh.



Abstract. Objective: To study the etiology and clinical profile of non-traumatic coma in children and to determine the clinical signs predictive of outcome. Methods: 100 consecutive cases of non- traumatic coma between 2 months to 12 years. Clinical signs studied were temperature, pulse, heart rate, blood pressure, coma severity by Glasgow coma scale (GCS), respiratory pattern, pupillary and corneal reflex, extra ocular movements, motor patterns, seizure types and fundus picture. These were recoded at admission and after 48 hours of hospital stay. Etiology of coma was determined on basis of clinical history, examination and relevant laboratory investigations by the treating physician. The outcome was recorded as survived or died, and among those who survived as normal, mild, moderate, or severe disability. Chi-square test and logistic regression analysis were done to determine predictors of outcome. Results: Etiology of coma in 60% cases was CNS infection (tubercular meningitis- 19, encephalitis- 18, bacterial meningitis- 16, others- 7); other causes were toxic-metabolic conditions (19%), status epilepticus (10%), intracranial bleed (7%), and miscellaneous (4%). 65 children survived, 11 were normal, 14 had mild disability, 21 had moderate disability and 14 were severely disabled and dependent. Survival was significantly better in patients with CNS infection (63%) as compared to those with toxic-metabolic causes (27%) and intracranial bleed (43%, P < 0.05). On bivariate analysis age ≤3 years, poor pulse volume, abnormal respiratory pattern and apnoea, abnormal pupillary size and reaction, abnormal extra ocular movements, absent corneal reflex, abnormal motor muscle tone at admission or 48 hours correlated significantly with mortality. Survival was better with increasing GCS (Spearman rho = .32, P < 0.001). On logistic regression age < 3 years, poor pulse volume, absent extraocular movements and papilloedema at admission and 48 hours after admission were independent significant predictors of death. Conclusion: CNS infections were the most common cause of non-traumatic coma in childhood. Simple clinical signs were good predictors of outcome. [Indian J Pediatr 2005; 72 (6) : 467-473] E-mail : [email protected], [email protected]
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Non-traumatic coma in childhood is an important pediatric emergency. It can result from a wide range of primary etiologies. Neurologic outcome is often of foremost concern to parents and physicians. It may range from absence of impairment to severe disability or death. Etiology of coma and clinical status at the time of presentation are likely predictors of outcome. A better understanding of causes and outcome is essential to help improve the approach and to plan rational management of non-traumatic coma. Literature on pediatric non-traumatic coma is rather inconclusive, as there are few systematic studies, and most of these are retrospective. Very little information is available particularly so from developing countries including India.1-3 In a prospective study the authors have therefore examined the etiology, clinical signs and severity of non-traumatic coma in children, with a view to define predictors of outcome.
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MATERIALS AND METHODS This prospective observational study was conducted in the pediatric emergency unit of a tertiary care teaching and referral hospital over a period of 10 months. The study was approved by Institutional Ethics committee. Informed written consent was obtained from the parents /guardian of the subjects. Inclusion and exclusion criteria: All the children between 2 months to 12 years of age, presenting with coma were eligible for inclusion in the study. Those with history of trauma were excluded. Demographic and clinical data was recorded at admission. Patients were re-examined at 48 hours to record clinical data and at discharge to record the outcome. The clinical variables recorded were heart rate, respiratory rate and pattern, blood pressure (average of three recordings, using mercury sphygmomanometer, by auscultatory method), temperature, coma severity (using modified Glasgow Coma Scale), pupillary size and response to light, extra ocular movements, corneal reflex, posture, motor pattern (recorded subjectively by assessing the passive tone), seizure if any, type of seizure, involuntary movements and fundus picture. The etiology of coma was determined on the basis of 467



Arun Bansal et al history, clinical examination and relevant laboratory investigations. The investigations, such as lumbar puncture, CT scan and metabolic work-up, depended on the clinical presentation and were determined by the consultant in-charge. Etiology was classified into infectious, toxic-metabolic, including hypoxic-ischemic, post-status epilepticus, intracranial bleed and miscellaneous. Bacterial meningitis was defined as acute febrile encephalopathy with identification of microorganisms from the CSF culture or latex agglutinins, or presence of 3 or more of the following abnormalities in CSF – (i) polymorphonuclear leucocytosis ≥ 100 cells/mm3 (ii) glucose ~ 40 mg/dl or 50% of blood sugar (iii) elevated proteins > 40 mg/dl (iv) micro-organisms seen by Gram staining. Diagnosis of tuberculous meningitis was based on the criteria by Ahuja et al.4 Encephalitis was defined as acute febrile encephalopathy with CSF pleocytosis with lymphocyte predominance (>5 cells/mm3) and absence of bacteria on direct microscopy, culture or latex agglutination and where no other alternative diagnosis was identifiable. Hypertensive encephalopathy was diagnosed when coma of acute onset was associated with blood pressure more than 95th percentile for age and sex, with or without retinal changes. When there was metabolic derangement commensurating with the clinical picture or toxic ingestion was confirmed, a label of toxicmetabolic coma was used. Coma following hypoxic cerebral injury such as after cardio-respiratory compromise or shock was considered to be hypoxicischemic. Children with coma with evidence of bleed on radio imaging of head were labeled as having intracranial bleed. Clinical variables that were found significant on chisquare test were considered for logistic regression analysis. Etiology was not included because a definitive diagnosis was not often made at the initial examination. Definitions of study variables were as follows Coma: A state of unresponsiveness without evidence of awareness of self or environment, a state from which the patient cannot be aroused by vocal or sensory stimuli. Tachycardia: Heart rate above the upper limit for that age. Bradycardia: Heart rate less than sixty per minute. Hypertension: Blood pressure more than 95 th centile for age and sex. Hypotension: Blood pressure below 5th centile for the age and sex. Hyperthermia: Axillary temperature above 38 0C. Hypothermia: Temperature below 350C. Coma severity: Based on score obtained on the modified Glasgow coma scale5. Pupils: (i) normal – both pupils equal in size, 2-3 mm in diameter and reactive to light, (ii) abnormal-pupils small (= 1mm), or dilated (= 4 mm), unequal or non reactive to light. Extra ocular movements (EOM): (i) normal - no impairment of movement in any direction, (ii) abnormal - if lateral, medial, upward, downward or all movements of eyeballs were absent. Corneal reflex: absent or present. Motor patterns were recorded as normal pattern or abnormal if there was diffuse decrease in tone (flaccidity), increase in tone (hypertonia) or decerbrate or decorticate posture6
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Respiratory pattern was said to be abnormal if the breathing was central neurogenic hyperventilation, apneustic, ataxic or apnoeic.6 Outcome variables: Outcome was recorded as survived and died. Among those who survived it was further graded as normal, or those having mild, moderate or severe disability, defined as: Normal: no motor deficit, ataxia, cranial nerve palsy, and functional level back to pre-illness state. Mild disability: minimal alterations of tone/deep tendon reflexes, isolated cranial nerve palsy and weakness of grade 4 or ataxia. Moderate disability: moderate weakness (grade 3) or ataxia, behaviour disturbance and multiple cranial nerve involvement. Severe disability: severe weakness (grade 3) or ataxia and quadriplegia.



Statistical Analysis: Descriptive statistics (frequency, percentages) were calculated. The study variables were analyzed for their association with the outcome by applying the Chi-square test, and calculation of Odd’s ratio and relative risk (RR) with 95% confidence interval (95% CI). Clinical variables that were found significant on Chi-square test were further analysed using logistic regression analysis. SPSS 10.0 and Epinfo 1.1 statistical package were used. RESULTS A total of 100 comatose children (65 boys, 35 girls) were included in the study. Fifteen patients were below the age of 1 yr, 25 were 1-3 yr, 34 were 4-5 yr and 26 were 6 to 12 ys old. Central nervous system (CNS) infections accounted for 60% of the cases (Table 1). Among the 19 children classified as toxic-metabolic, 6 fulfilled the Center for Disease Control’s criteria for Reye’s syndrome, three gave history of toxic ingestion and four children had hypoxic ischaemic encephalopathy (HIE) secondary to shock caused by sepsis (n-2) or acute diarrhoea (n-2). Seven children had intracranial bleed because of non-accidental injury, which was not suspected at the time of admission. Outcome: Thirty-five patients died and 65 survived. Of the 65 survivors, 5 left against medical advice before the recovery from primary illness, 10 were normal (without any deficit), 13 had mild disability, 22 were moderately disabled and 15 were severely disabled and dependent (Table 3) Mortality rate was 48 % (7 of 15) among infants, 44% (11 of 25) among toddlers 1-3 years old, 74% (8 of 34) among preschool children, and 27.7% among children 6 – 12 years. None of the infants had a normal outcome, whereas 10% of toddlers, 12% of preschool and 16% of school age children had no deficits at discharge. Mortality was similar between the two sexes. Severe disability was higher in male children (10 of 33, 30%) compared to female (5 of 27, 18.5%) whereas intermediate level of disability was more in female children. Mortality with various CNS infections was similar (Table 1) but as a group CNS infections had significantly better survival rate as compared to toxic- metabolic group (RR = 0.5; 95% CI – 0.3 to 0.9; P = 0.04). Indian Journal of Pediatrics, Volume 72—June, 2005



Non Traumatic Coma TABLE 1. Etiology of Coma in the Study Population and Neurological Outcome in Relation to Etiology Among the Survivors Diagnosis



Frequency (n=100)



No. Died (n=35)



CNS Infections: Total Tubercular meningitis Encephalitis Bacterial meningitis Herpes encephalitis Cerebral malaria Rabies Multiple Neurocysticercosis



60 19 18 16 3 2 1 1



16 5 5 4 1 0 1 0



(26.7%) (26.3%) (27.7%) (25.0%) (33.3%)



Toxic-metabolic Reye’s syndrome Hepatic coma Hypoxic encephalopathy (Secondary to shock) Poisoning Snake bite Diabetic Ketoacidosis Post status epilepticus Intra cranial bleed Others (CNS malformations, medulloblastoma, hypertensive encephalopathy)



19 6 4 4



12 5 2 2



3 1 1 10 7 4



2 1 0 2 4 1



No. Survived (n=65)



Disability Mild Moderate



Normal



Severe



44 (73.3%) 14 13 12 2 2 0 1



0 1 1 0 2 0 1



6 3 2 0 0 0 0



4 7 7 0 0 0 0



4 2 2 2 0 0 0



(63.2%) (83.3%) (50%) (50%)



7 (36.8%) 1 2 2



0 2 1



1 0 0



0 0 1



0 0 0



(66.7%) (100%)



1 0 0 8 (80%) 3 (42.9%) 3 (75%)



0 0 0 3 0 2



0 0 0 1 0 1



0 0 0 2 2 0



1 0 1 2 1 0



(100%)



(20%) (57.1%) (25%)



‘P’ value by chi - square amongst the patients who died= 0.025 ‘P’ value by Fisher's Exact amongst the main etiological causes leading to disability among survivors = 0.100 ‘P’ value by Fisher's Exact amongst the various causes of infections leading to disability among survivors = 0.511 TABLE 2. Clinical Signs at Admission and at 48 Hours and Their Association with Survival Variables



At admission Total Survived



Age 3 years Sex Male Female Temperature Normal Abnormal Hyperthermia Hypothermia Heart rate Normal Abnormal Tachycardia Bradycardia



At 48 hours



Died



Odd’s ratio (95% CI)



‘p’ value



2.5 (1.1-5.9)



0.050



Total



Survived Died



Odd’s ratio ‘p’ value (95% CI)



52 48



39 26



13 (25%) 22 (46%)



52 48



37 28



15 (29%) 20 (42%)



1.8 (0.8-4.0)



0.211



63 37



45 20



18 (29%) 17 (46%)



2.1 (0.9-4.9)



0.125



68 15



51 11



33 4



19 1



14 (42%) 3 (75%)



0.315



13 2



11 0



33 67



25 40



8 (24%) 27 (40%)



2.1 (0.8–5.3)



0.176 0.176



45 38



39 23



6 (13%) 15 (40%)



60 7



39 1



21 (35%) 6 (86%)



11.1 (1.2-98.8)



0.015 0



38 0



24 0



15 (40%)
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