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Introduction

Negative pressure pulmonary edema (NPPE) is a type of non-cardiac pulmonary edema (PE) caused by the
generation of negative upper thoracic pressure (NIP) to overcome upper airway obstruction (UAQO). The prevalence
of negative pressure pulmonary edema (NPPE) in patients with acute upper airway obstruction is more than 12%

(.

Negative pressure pulmonary edema (NPPE) is a life-threatening complication in general anesthesia. Its incidence
occurs in 0.1% of general anesthesia cases with endotracheal intubation, which is mostly caused by laryngospasm

2.

Negative pressure pulmonary edema (NPPE), which can also occur after Hanging, often leads to death, and the
cases that are saved are less reported.

In this report, we describe the clinical symptoms and diagnostic findings of an adult man who developed NPPE
after Hanging.

Patient Presentation

A 43-year-old man was referred to the hospital with a history of Hanging. The patient was cyanotic and had a pulse
below 40 and a blood pressure of 60/p. Cardio-pulmonary resuscitation was started immediately and the patient
was intubated with tube 8. He received 5 mg of midazolam and 100 mcg of fentanyl. The patient was revived with
epinephrine and atropine. The patient's pulse reached 100 and norepinephrine drip was prescribed to increase the
patient's blood pressure. And the blood pressure reached 108.72 and the patient's SpO2 reached 90%.

AV
>

Figure 1- CHEST X RAY (CXR) with bilateral and diffuse infiltration
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The result of arterial gas analysis of the patient's ABG after resuscitation was as follows:
pCO2=34 mm Hg, Ph =7.16, HCO3= 12 mEq/L , BE=-16, lactate=5.3

The patient was connected to a portable ventilator. After 2 hours, the patient was transferred to the ICU with a
blood pressure of 56/37 and heart rate of 104. The norepinephrine drip was immediately started for the patient and
the patient's blood pressure reached 116.92.

After increasing the patient's blood pressure, according to bilateral fine ral auscultation in the patient after
connecting to the ventilator and chest X RAY (Figure 1) and pink foamy secretions inside the tracheal tube, with
suspicion of pulmonary edema, Lasix was prescribed to the patient.

The ventilator settings were as follows:
Mode=ACMY, tidal volume=550cc, Fi02 100%, I/E:1.2, rate=14 /min, PEEP 5 cm H20, ps=15

During the next 4 hours, FiO2 reached 60% with SpO2 =93-95%. During the three days of hospitalization in the
intensive care unit, with the continuation of the pulmonary edema treatment, the patient became conscious and
asymptomatic and was removed from the ventilator. He was discharged from the hospital 4 days after endotracheal
extubation with normal neurological examinations.
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Discussion

In 1972, POPE was first described in an animal
model (3) and in 1973 it was also described in
humans (4). Two types of POPE have been described:
Type I, which occurs in the context of acute airway
obstruction And type II occurs after removal of
partial  airway  obstruction, for  example,
adenoidectomy, removal of the larynx mass (5).

The most common cause of POPE type I is after
intubation. Other causes of upper airway obstruction
leading to POPE include: Hanging, mononucleosis,
sleep apnea, biting of the endotracheal tube in
intubated people, croup and epiglottitis (especially in
children), suffocation, postoperative vocal cord
paralysis, early administration of muscle relaxants in
induction of anesthesia (glossal muscle paralysis
before  diaphragm), and aspiration follows
pneumothorax or extensive pleural effusion (6,7).

POPE is usually associated with acute respiratory
failure, and chest radiography with findings of
pulmonary edema confirms this diagnosis (8).

In hanging for judicial reasons, death is due to fatal
injuries such as injuries to the spinal cord, brainstem
and larynx, which often do not reach the hospital, but
in suicide attempts or accidents, they usually cause
compression of the internal jugular veins and carotid
arteries. and lead to cerebral hypoxia and airways. (9)

Most hospital deaths following hanging are due to
severe pulmonary edema or pneumonia (10) and this

Edema can be neurogenic or secondary to increased
intrathoracic pressure.

In the case of our patient, negative pressure
pulmonary edema occurred due to negative pressure
secondary to sudden compression of the airways,
which the improvement of neurological outcomes
after treatment and normal images of the brain
without damage confirm this diagnosis. Initial lack of
consciousness in the patient is also possible. It is
caused by jugular vein compression or hypoxia. In
this patient, other causes of pulmonary edema such as
aspiration pneumonia, iatrogenic volume overload,
and heart diseases were not considered.
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In this patient, other causes of pulmonary edema such
as aspiration pneumonia, iatrogenic volume overload,
and heart diseases were not considered.

Considering the different treatment strategies in this
patient with clinical suspicion and supportive
measures including maintaining the airway and
adequate oxygenation by adding positive end
pressure (PEEP) controlled by pulse oximetry and
determination of arterial blood gas and appropriate
setting of mechanical ventilation and drug treatment
Pulmonary edema improved.

With effective treatment, almost most patients
recover within 24 to 48 hours and the chest
radiograph becomes normal (8). In this patient, after
treatment, the patient recovered within three days.

Conclusions

Negative pressure pulmonary edema is one of the
most important causes of death in patients with upper
airway obstruction, and correct and timely
management of the patient in most cases leads to the
patient's recovery.
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