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Abstract 

Background and aims: Mechanical ventilation (MV) is one of the most commonly performed procedures in PICU for various 

clinical indications. However, it imposes various complications and causes significant morbidity and mortality. So the present 

study was carried out to evaluate the outcome and complications in pediatric population with MV in PICU.  

Materials and methods: This prospective observational study was conducted on 60 children admitted to PICU. Patients were 

assessed clinically and patient’s data and vital clinical parameters were recorded in a proforma designed for the study. 

Results: A total of 402 patients were admitted to the PICU and out of these 60 patients (14.9%) required mechanical 

ventilation. Respiratory disease was the most common cause for MV in 56.7% of children. The commonest associated co-

morbid condition in patients requiring mechanical ventilation was PEM (71.1%) followed by Anemia (68.3%). The most 

common complication associated with mechanical ventilation in this study was obstruction by secretion of endotracheal tube 

(55%) which was followed by kinking of tube (36.6%) and VAP (30%). The mean total PRISM score in patients who survived 

was 6.42 and that in patients who died was 16.59. Using Pearson Chi square test the total PRISM score is significant risk 

factor in outcome of patient requiring mechanical ventilation. 

Conclusion: Mechanical ventilation in PICU prolong the duration of hospital stay and life-threatening complications. So, 

suitable alternatives must be followed before the initiation of mechanical ventilation in PICU admitted children. 
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Introduction 

Mechanical Ventilation (MV) is a life-supporting strategy 

used at the time of either impending or acute respiratory 

failure with the aims of improving gas exchange and 

decreasing work of breathing [1]. The percentage of children 

receiving mechanical ventilation in PICUs ranges from 17-

64% in developed countries [2]. The mortality rate is higher 

in children who require MV as compared to those who do 

not require respiratory support [3]. Mortality of a ventilated 

patient depends on factors present during the initiation of 

ventilation, complications which develop during the course 

of MV and the associated co- morbidities. Hence, in order to 

improve the therapeutic strategies intensivists should have 

the knowledge of epidemiology of patients requiring MV 

and the risk factors of mortality which can be helpful to give 

quality care to ventilated patients [4].  

The indications of mechanical ventilation are respiratory 

failure (pneumonia, bronchiolitis, lung hemorrhage, muscle 

disease, laryngotracheobronchitis), cardiovascular failure 

together with hypotension (heart failure, myocarditis, spell 

attack), septic shock, central nervous system disease 

(meningitis, encephalitis, coma, bleeding, tumor), and safety 

airway, especially critical situations like sepsis [5]. The 

reasons for mechanical ventilation and management 

strategies vary depending not only on disease state, but also 

on PICU’s size, patient population served, clinician’s 

experience and local protocols [6]. Since its introduction into 

the modern PICUs, mechanical ventilation has undergone 

continuous evolution. Newer modes of mechanical 

ventilation have been introduced in an attempt to reduce 

barotrauma/volutrauma. No data exist so far to determine 

the ventilatory mode that provides the greatest benefit with 

the minimum risk of ventilator induced lung injury. Each 

model has precise indication which allows better application 

on one hand, while avoiding side effects on the other. 

Though it has lifesaving benefits, mechanical ventilation 

can result in important complications and adverse 

physiologic effects which may prolong duration of MV 

itself, duration of hospitalization and increase patient 

mortality [7]. In this study, we report indications, 

complications and end results of mechanical ventilation in 

children who were followed in our PICU. 

 

Materials and Methods  

This prospective observational study was conducted in the 

Pediatric Intensive Care Unit (PICU) at the tertiary care 

hospital in public sector for a one year period. The 5 bedded 

PICU has an average admission rate of 40 to 50 per month. 

Patients are admitted after clinical assessment. Admissions 

may be direct admissions, transfer from wards, and other 

public or private hospitals. 

 

Inclusion criteria 

Infants and children on mechanical ventilator administered 

through endotracheal tube. Age criteria:>than 1 month and 

<12 years were included in the study.  

 

Exclusion criteria 

New borns (<28 days old) and Age >12 years were excluded 

from the study.  

 

Study procedure  

In this study, 60 children were recruited based on the 

inclusion and exclusion criteria. Depending on the age, the 
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patient was divided into1month-1year, 1year-6years and 

6years-12years. Depending on the total duration of stay in 

PICU patients were divided into < 1day, 1 day-1week, 

1week-2weeks and >2weeks. 

On admission, a detailed general examination was done & 

clinical and laboratory parameters were recorded. The most 

abnormal values in first 24 hours of PICU admission were 

considered for data analysis. 

The laboratory investigations studied were,  Arterial blood 

gas (ABG), pH, Partial pressure of carbon dioxide - 

PaCO2(mm of Hg), Partial pressure of oxygen - PaO2(mm 

of Hg), Tension of carbon dioxide – TCO2 (mmol/L), 

Random blood sugar (mg/dL), Serum potassium and sodium 

(mmol/L), Serum creatinine (mg/dL), Blood urea nitrogen 

(mg/dL), White blood count – cells/mm3, Platelet count - 

cells/mm3, Prothrombin time –seconds and Partial 

thromboplastin time –seconds. 

The variables were recorded & assigned limits according to 

the standard reference values. The investigations were 

carried by same set of doctors & laboratory personnel to 

avoid individual variations. A total of 17 variables were 

recorded for each consecutive admission and an admission 

PRISM-3 score was given. The total PRISM-3 score was 

calculated on admission of patient in PICU. 

Date and time of ventilation, endotracheal tube size, cuffed 

uncuffed tube, mode of ventilation, daily ventilator settings, 

treatment required, sedation given, duration of ventilation 

and requirement of re-ventilation was noted in the course of 

ventilation. The complication of mechanical ventilation 

during and after the ventilation was noted. Outcome of 

patient: The outcome of patient was divided in two groups, 

patients survived and patients expired. 

 

Results  

In this study out of 60 children, majority of them were 

infants <1 year encompassing 27 (45%). The mean age of 

the children in the present study was 36.94 ± 7.86 months. 

Out of total 60 children 35 (58.3%) were males and 25 

(41.7%). The male: female ratio was 1.4: 1. 

The major indication for the need of mechanical ventilation 

was due to respiratory disease in 34 (56.7%) of the patients. 

Further, the commonest associated co morbid condition in 

patients requiring mechanical ventilation was protein energy 

malnutrition (71.1%) followed by Anemia (68.3%). 

The most common complication associated with mechanical 

ventilation in this study was obstruction by secretion of 

endotracheal tube (53.3%) which was followed by kinking 

of tube (38.3%) and VAP (30%). The data were shown in 

table 1. 

 
Table 1: Complications associated with mechanical ventilation 

 

Complication 
Frequency 

(n=60) 

Percentage 

(%) 

Ventilator associated pneumonia 18 30.0% 

Obstruction by secretion 32 53.3% 

Kinking of ET tube 23 38.3% 

Improper tube postion 15 25.0% 

Self extubation 13 21.7% 

Esophageal Intubation 10 16.7% 

Atelectasis 9 15.0% 

Mucosal injury 8 13.3% 

Pneumothorax 7 11.7% 

 

Out of 60 patients who were mechanically ventilated, 18 

patients died with a mortality rate of 30%. The highest 

mortality found in 1-6 years age group (31.5%). Maximum 

numbers of patients were infants (45%). In this the mortality 

was higher in patients respiratory diseases encompassing 

16.6%.  

A high mortality rate was present when co- morbid 

conditions were present in patients requiring mechanical 

ventilation. Patients with sepsis had a higher mortality rate 

(42.3%). The results were shown in table 2. 

 
Table 2: Co-morbid condition in patient requiring ventilation and 

relation with outcome. 
 

Co morbid condition Number Survived Died 

Anaemia 41 (68.33%) 28(68.2%) 13 (31.7%) 

Transfusion 33 (55%) 22(66.6%) 11 (33.3%) 

PEM 43 (71.66%) 32 (74.4%) 11 (25.5%) 

Sepsis 26 (43.33%) 15(57.6%) 11 (42.3%) 

Congenital heart disease 10 (16.66%) 5 (50%) 5 (50%) 

Tuberculosis 9 (15%) 7 (77.7%) 2 (22.2. %) 

Immunocompromised 8(13.33%) 7 (87.5%) 1 (12.5%) 

 

Mortality was significantly higher in the group requiring 

two or more inotropic drug. Out of 13 patients requiring two 

or more drugs 12 died. 

Most common complication was Obstruction of 

endotracheal tube by secretion (55%) followed by kinking 

of tube (36.6%). Mortality was higher in atelectasis (44.4%) 

and pneumothorax group (7.1%) and in VAP the mortality 

was 50%. The results were shown in table 3. 

 
Table 3: Complication of mechanical ventilation and outcome 

 

Complication Total Survived Died 

VAP 18 9 9 

Atelectasis 9 5 4 

Pneumothorax 7 3 4 

Self extubation 13 9 4 

Subcutaneous Air 1 1 0 

Mucosal injury 8 1 7 

Esophageal intubation 10 6 4 

Kinking of tube 23 15 8 

Obstruction by secretion 32 24 8 

Improper tube position 15 9 6 

 

The mean total PRISM score in patients who survived was 

6.42 and that in patients who died was 16.59 and it was 

found to be significant (p=0.02). The results were shown in 

table 4. 

 
Table 4: Prism III score and outcome 

 

Prism score Total Survived Died 

0-5 14 11 (78.5%) 3 (21.4%) 

5-10 16 13 (81.2%) 3 (18.7%) 

10-15 13 10(76.9%) 3 (23%) 

15-20 12 8 (66.6%) 4 (33.3%) 

20-25 1 0 (0%) 1 (100%) 

25-30 3 0 (0%) 3(100%) 

30 and above 1 0 (0%) 1(100%) 

 

In this study, 78.3% of patient required ventilation for 1 day 

to 1 week, followed by 13.3% for 1- 2 weeks. There was no 

correlation with duration of ventilation with outcome. The 

results were shown in table 5. 
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Table 5: Duration of ventilation and outcome 
 

Duration of ventilation Survived Died Total 

1 day to 1week 34 13 47 

1 to 2 weeks 4 4 8 

More than 2 weeks 4 1 5 

 

Discussion  

Mechanical ventilation is a frequently applied therapy in 

critically ill children and in many cases can be lifesaving. In 

the present study conducted to assess the clinical profile and 

outcome of children treated with invasive mechanical 

ventilation. In this study, a maximum numbers of patients 

requiring ventilation were infants (45%). The mean age of 

patients in our study was 35.19 months. Males were more in 

our study with a male: female ratio of 1.4: 1. Studies done 

by Kendril et al. [8] and Rsovac et al. [9] also found high 

incidence in male children. 

In this study, respiratory disease was the commonest 

indication for mechanical ventilation (56.7%), pneumonia 

being the major cause. Similar findings of pneumonia being 

the commonest cause of acute respiratory failure requiring 

mechanical ventilation were seen among the Turkish 

children [8]. Meanwhile, in developed countries the 

commonest indications are non- infectious disease like 

trauma, congenital heart disease and post-operative cases 
[10]. The mean duration of mechanical ventilation in our 

study was 5.47 days which was similar to that reported by 

Singh et al. with average duration of 6.5 days [11]. 

Of the 60 patients who were mechanically ventilated, 18 

patients died with a mortality of 30%. Kendril et al.8 

reported a mortality rate of 58.3% and Traiber et al. [12] of 

48% among mechanically ventilated children, which was 

higher compared to the present study. In our study we found 

that the presence of co-morbid conditions in patients 

requiring mechanical ventilation increased the mortality. 

Anaemia was present in 41 patients (61.3%) in our study 

which is similar in study by Bateman at al. where 74% 

patient had anaemia [13]. Mortality in patient with anaemia 

was higher than in those without anaemia (13 out of 41 

died) which was also noted in above study. 

Presence of associated sepsis in patients requiring 

mechanical ventilation increases the chances of multi-organ 

dysfunction therefore increasing the mortality rate. In our 

study 11 out of 26 patients with sepsis died. Similar results 

were seen in a study by David et al. [14] Ventilator-

associated pneumonia was defined by the development of a 

new alveolar infiltrate persistent for 48 hours or more, 

accompanied by fever/hypothermia and 

leukocytosis/leucopenia, purulent sputum or changes in 

sputum, or isolation of pathogenic bacteria from an 

endotracheal aspirate. Ventilator associated pneumonia is 

the third most common complication in our study with an 

incidence of 30.0%. In our study mortality did not increase 

significantly by the presence or absence of ventilator-

associated pneumonia. Suka et al. [15] showed that the 

incidence of ventilator-associated pneumonia was 12.6% 

which was similar to that in our study. 

The development of the PRISM score for mortality 

prediction by Pollack et al has been a major step forward, 

allowing objective assessment of severity of illness [16]. In 

the United States, the PRISM score was validated as an 

institutionally-independent outcome predictor in the group 

of reference hospitals involved in the development of the 

prediction model [17]. The mortality increased with increase 

in the PRISM score. All patients with a PRISM score of 

more than 20 expired. The survival group had mean score of 

9.78% while the expired group had a PRISM score of 

10.55%. 

The intubation procedure itself contributes to VAP. During 

intubation, the tube passes through the pharynx, which is 

heavily colonized with bacteria, and can facilitate the 

movement of organisms into the sterile lower respiratory 

tract [8]. Therefore, repetitive reintubation increases the risk 

of a patient contracting VAP. In our study mean no of 

intubations in cases of VAP was 3.18 times which was 

clinically significant [18].  

 Most common complication in our study was obstruction of 

tube by secretions (55%) and kinking of endotracheal tube 

during the course of ventilation (36.6%) improper tube 

position (25%), esophsial intubation (16.7%), self 

extubation (21.7%) which were comparable Souza et al. [19] 

study. 

 

Conclusion  

Based on the present study findings, 14.9 % of the PICU 

admissions required mechanical ventilation. Respiratory 

disease was the commonest indication for mechanical 

ventilation. Out of 60 patients mortality was observed in 

30% of the children. 
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