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ABSTRACT

Post operative pulmonary edema is an uncommon entity resulting in morbid complications unless diagnosed and treated early. Causes for post
operative pulmonary edema can be patient factors like preexisting cardiac conditions causing cardiogenic type of pulmonary edema ,preexisting
airway disorders resulting in obstruction leading to non-cardiogenic type of pulmonary edema. Also, iatrogenic factors like over enthusiastic fluid
administration and excessive manipulation of airways during the surgery resulting in edema of airways or reflex glottis closure during post-
operative period, immediately after extubation may lead to Negative Pressure Pulmonary Edema(NPPE). NPPE is non cardiogenic type of
pulmonary edema usually seen in post extubation period , where pulmonary edema is resulted due to high negative intra thoracic pressure created
by patient himself during strenuous inspiratory efforts against a closed glottis. Prompt diagnosis and appropriate timely management improves the
prognosis of this condition .
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INTRODUCTION:

Postoperative pulmonary edema is an uncommon complication in post
operative period with numerous etiological factors. Several causes
have been described which could possibly lead to postoperative
pulmonary edema but no specific preoperative and intraoperative
criteria can be used as predictors for development of pulmonary
edema in the post operative period ™.

Negative pressure pulmonary edema (NPPE) is a type of non
cardiogenic pulmonary edema caused by acute negative intrathoracic
pressure produced by patient ®”. It is usually seen in the immediate
post operative period due to post extubation laryngospasm. Other
causes of obstruction being hanging, laryngeal tumor, strangulation,
sleep apnea, Biting of endotracheal tube while intubated®, croup and
epiglottitis especially in children” administration of muscle relaxant at
the beginning of an inhalational induction of anesthesia caused by
premature paralysis of glossal muscles before diaphragm™” following
aspiration of pneumothorax or massive pleural effusion.

The overall incidence of NPPE is less than 0.1% in all surgeries
performed under general anesthesia’"'? while the incidence of
development of pulmonary edema in acute upper airway obstruction
(type I NPPE) ranges from 9.6-12% and that in chronic airway
obstruction (type Il NPPE) is 44%"” . Tatrogenic causes or pre existing
respiratory conditions may increase the chances of obstruction in the
patient.

More commonly seen in young and healthy males who are more
predisposed to major negative pressure differences ®

We report a case which recently happened in our Institute where a
patient was diagnosed NPPE immediately after extubation and was
successfully managed by early intervention.

CASE REPORT:

A 19 year-old male (ASA-I, height 168cm, weight 65.0kg) was posted
for resection of Hemangioma located in the plane between Masseter
and Parotid gland, under General Anesthesia. Patient was an
occasional smoker and had an Upper Respiratory tract infection with
productive cough one week before surgery but, on the day of surgery,
patient was afebrile with no cough.

Airway examination revealed adequate mouth opening, Mallampatti
I, normal thyromental distance, and full neck range of motion, with no
abnormal and artificial denture.

On the day of surgery , patient was nebulised with Normal saline and
aspiration prophylaxis given with Tab. Ranitidine 150mg was given.

Premedication with Inj Glycopyrrolate 0.2mg, Inj Ondansetron 6mg

and Inj fentanyl 100 microgram was given. After pre oxygenation with
100% Oxygen for 3 minutes patient underwent a smooth induction
with 120 mg Propofol and was intubated with 8.5 sized cuffed
Endotracheal tube(ETT) after giving 6mg of Vecuronium bromide.
Maintenance of anesthesia was by Oxygen, Nitrous Oxide,
Sevoflurane and intermittent bolus of Vecuronium 1mg. Total duration
of surgery was 6 hours and is uneventful with minimal blood loss of
200 ml. Injection Fentanyl 25 micrograms was repeated after 2 hours, 4
hours from the beginning of surgery.

After the surgery, upon emergence from anesthesia patient was
reversed with Inj. Neostigmine 3mg and 0.5mg Glycopyrollate.
Patient was extubated smoothly after thorough suctioning of oral
cavity.

Patient had sudden onset of dyspnoea and made repeated strenous
inspiratory efforts after removal of ETT. Attempts for assisting
ventilation with the mask was unsuccessful and rapid decrease in
oxygen saturation was observed .

Laryngoscopy was done and complete approximation of vocal
cords(Laryngospasm) with edema over the right vocal cord was
observed. With difficulty, a gum elastic bougie was introduced through
the vocal cords and an ETT of size 8 was passed over the bougie and
Positive Pressure Ventilation was started.

Patient experienced a transient desaturation to 30% but gradually
improved with Positive Pressure ventilation with 100% oxygen. Chest
auscultation revealed B/l course crepitations and frothy pink
secretions were noted filling the endotracheal tube. A diagnosis of
Negative Pressure Pulmonary Edema was made.

Immediately treatment was started with

» Positive Pressure ventilation with 100% Oxygen
¢ Inj.Lasix30mgi.v

* InjMorphine 5 mgi.v

» Injection Hydrcortisone (100)mgi.v

¢ Intermittent suctioning through ETT

Gradually the amount of fluid from the ETT and crepitations on
auscultation gotsubsided.

After 5 hours from re-intubation ,when patient was comfortable and
was able to achieve adequate Tidal volume on sponatenoues
ventilation , extubation was done. Patient was observed for 30 minutes
and discharged to ward . Post extubation , a chest X-ray was advised
which revealed mild pulmonary edema with hazy alveolar opacity in
both perihilar regions(Fig 1). Oxygen supplementation was advised
thorugh a venturi mask at a Fio2 of40% over night. Prophylactic Anti
biotic therapy was started.
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DISCUSSION:

Pulmonary Edema in post operative period can broadly be classified
as Cardiogenic and Non cardiogenic , where incidence of Cardiogenic
pulmonary Edema is high in patients with pre existing cardiac
conditions. Moderately over quantity of intravenous fluids can
precipitate Cardiac dysfunction in these patients'”. Besides fluid
overload, there are other pathogenic mechanisms which can lead to
this serious clinical presentation """,

Next to cardiogenic etiology, noncardiogenic pulmonary edema which
can be due to fluid overload in the peri operative period or negative
pressure pulmonary edema (NPPE) are the less common etiologies.

NPPE is an important clinical entity in immediate post-extubation
period due to acute negative intrathoracic pressure produced following
acute upper airway obstruction due to laryngospasm . It carries good
prognosis if promptly diagnosed and is appropriately treated.

Inourcase, along standing surgery with head turned torightside may
be the cause for edema on the right vocal cord which provoked
laryngospasm in post extubation period. Hypersensitive airway due to
recent history of URTTI also can contribute to laryngospasm . Deep
inspiratory efforts made by the patient against the closed glottis caused
pulmonary edema.

Our decision to reintubate the patient was based on the simple fact that,
it would be easy to suction the fluid in airways through ETT, and to
provide apositive pressure ventilation which is the basic management
strategy to clear the flooded alveoli. Adding a diuretic, Furesmide
hastened up clearing the fluid from alveoli and interstitium.
Intravenous morphine has a venodilatory action which decreased the
preload to heart, stopping further exudation of fluid from the
pulmonary capillaries to interstitium. Adding PEEP 6 cm H,O to the
ventilator settings also helped in clearing the fluid from alveoli. Early
diagnosis of the situation and appropriate management helped in
preventing the progression of edema and an early recovery in this case.
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