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Introduction

he incidence of NPPE has been Treported to be 0.05 to 0.1% of all 

anaesthetic practices, however it is 

suggested that it occurs more commonly 
1than is generally documented.  The 

morbidity and mortality associated with 
2under recognised NPPE is as high as 40%.  

This condition is commonly seen in 

patients undergoing otorhinological 

surgeries. It is rarely seen after inguinal 

surgeries. We would like to present a case 

of negative pressure pulmonary oedema 

developing in a male patient who 

underwent inguinal hernia surgery.

Case Report

52 yr old Hindu male weighing 70 kg was posted 

for left inguinal hernia repair surgery. All routine 

preoperative investigations were within normal 

limits. ASA GRADE 1, Malampatti classification was 

grade 2 and mouth opening was 3 fingers. Intra-

operatively, his pulse was 92 beats per minute, Blood 

pressure of 150/90mm Hg. Patient was not willing for 

spinal anaesthesia. A decision was taken to give 

hernia block. Patient was explained properly. Block 

was given using 10 cc of 1% lingocaine, 10 cc of 0.25% 

bupivacaine, 1 mg butorphenol.

However, block did not act, as patient still 

complained of pain at commencement of surgery. So 

a decision was taken to convert into general 

anaesthesia as patient was already prepared and 

draped. Patient was induced with thiopentone 

sodium 500 mg and succinylcholine 100 mg. Patient 

could not be intubated at first attempt because of 

very anterior larynx and Cormack Lehane grade 3 on 

laryngoscopic vision. So a small sized tube of 7.0 no. 

was inserted at second attempt. Patient was 

maintained on isoflurane and vecuronium (as muscle 

relaxant). Pulse, blood pressure, saturation, ECG, 

End-tidal CO2 were monitored intra-operatively and 

parameters were within normal limits.

The surgery was uneventful and total operative 

time was 1 hour. At the time of reversal, pulse was 

130 beats per minute, blood pressure of 180/100 mm 

of Hg. Inj. Lidocaine 1.5 mg/kg was given before 

reversal. Neuromuscular blockade was reversed with 

neostigmine 3 mg and glycopyrrolate 0.4 mg. Patient 

was breathing spontaneously, but muscle power was 

grade 0. after 7-8 minutes of spontaneous 

ventilation, power improved to grade 2, cough reflex 

appeared. So patient was extubated and bag-mask 

ventilation continued. However, within 5 minutes, 

saturation dropped to 80% and did not improve with 

mask ventilation. Hence patient was re-intubated 

with smaller 6.5 no. endotracheal tube in view of 

difficult airway. Patient was paralysed and ventilated. 

Saturation then improved to 96-98%. After 3-4 

minutes of mechanical ventilation, the endotracheal 

tube was filled with gush of secretions. Secretions 

were serous, pinkish in colour. On auscultation, 

crepitations present bilaterally throughout. Hence, a 

diagnosis of negative pressure pulmonary oedema 

was confirmed. 

Intravenous Frusemide 80 mg, bronchodilators, 

steroids were given. 12 lead ECG was done which was 

normal. Arterial blood gas sent which showed 

respiratory acidosis which was treated. Portable 

chest radiograph was taken which showed bilateral 

fluffy shadows with normal cardiothoracic ratio. 

Central line inserted and central venous pressure 

monitored which was 15-16 cm of water. Per-urethral 

Foleys catheterisation was done. Fluids were given 

according to CVP and Urine output. Patient was 

shifted to intensive care unit on ventilator (CMV Mode 

with PEEP of 8 cm of water). Patient was ventilated for 

24 hours and weaning started. Patient was extubated 

on day 3 and shifted to ward. Patient was discharged 

on day 5 without residual deficit.
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Discussion

A group of patients, especially those 

with a short neck, difficult intubation, 

endotracheal tube obstruction, and 

history of obstructive sleep apnoea, 

obesity, acromegaly, and upper aero 

digestive tract surgery may have increased 
3susceptibility to this condition.

The proposed pathophysiologic 

mechanism induced by obstructed 

respiration, is generation of high negative 

intrathoracic pressures against a closed 

glottis (modified Mueller manoeuvre) 

resulting in markedly negative pleural 

pressures (-50 to -100 cmH O). The 2

development of hypoxia additionally, 

alters transmural pressure which inturn 

favours fluid transudation into the lung, 
4and promotes pulmonary oedema.  Type I 

NPPE develops usually after upper airway 

acute obstruction, some times after 

manipulation of the airway surgically, 

which made some authors to call it 

Laryngeal Spasm Induced Pulmonary 

Oedema. Other factors may increase the 

risk of Type I NPPE such as hanging, 

strangulation, upper airway tumours, 

foreign bodies, epiglottitis, croup, 

chocking, migration of Foley's catheter 

balloon used to tamponade the nose in 

epistaxis, near drowning, endotracheal 

t u b e  o b s t r u c t i o n ,  g o i t r e  a n d  

mononucleosis.

Type II NPPE can result after relief of 

upper airway obstruction caused by big 

tonsils, hypertrophic adenoids, redundant 

uvula etc.

The symptoms of NPPE usually 

develop immediately after extubation 

though sometimes the onset may be 

considerably delayed up to a few hours in 

the postoperative period. A possible 

explanation for this delayed manifestation 

is a positive pressure, created by forceful 

expiration against a closed glottis, 
5opposing fluid transudation.  As airway 

obstruction relieves, increased venous 

return causes blood shift from peripheral 

to central circulation and hydrostatic 

transudation. Thus close postoperative 

observation must be continued for an 

extended time in patients experiencing 

respiratory difficulty.

The use of laryngeal tracheal 

anaesthesia, intravenous lidocaine prior 

to extubation, the use of LMA, and/or the 

use of lidocaine in the endotracheal cuff 

are current strategies employed to prevent 

laryngospasm after extubation.

In our patient, difficult airway was 

encountered which was tackled with 

smaller sized endotracheal tube. Patient 

was ventilated with smaller sized 

endotracheal tube for short period of time 

which developed negative pressure 

pulmonary oedema. 
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