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Near Hanging Induced Negative Pressure Pulmonary Edema
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ABSTRACT

Negative pressure pulmonary edema (NPPE) is a rare condition with a high mortality rate. This condition causes
acute respiratory failure occurring when sudden, forceful inspiration is against an obstructed airway. Near-hanging is
referred to patients having survived a hanging injury. During hanging, the entire neck structure is compressed. This
causes sudden airway obstruction, and may develop into acute respiratory failure from suddenly increase intrathoracic

pressure. To our knowledge there have not often been reported incidences of negative pressure pulmonary edema after

a near hanging condition. Herein, we report a case of negative pressure pulmonary edema after hanging condition.
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INTRODUCTION

Negative pressure pulmonary edema (NPPE)', also
known as post obstructive pulmonary edema, is uncommon;
however it is a life-threatening condition. The estimated
incidence rate of NPPE is between 0.05-0.1%". The main
cause of NPPE is post extubating laryngospasm or acute
upper airway obstruction®. The Most common clinical
presentations include: breathing difficulties, tachypnea,

hypoxemia and pink-frothy sputum. A Patient with a

condition of acute airway obstruction causing negative
pressure will result in increased venous return to the right
side of the heart, which subsequently increases pulmonary
pressure®. Intravascular fluid shifts lead to interstitial and
pulmonary edema, resulting in the patients entering acute
respiratory distress syndrome (ARDS).

The impact of near hanging compresses the
entire neck structure; including the esophagus, trachea,

internal jugular vein and carotid artery. When the trachea
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is compressed and the upper airway is blocked, forceful
inspiratory efforts against the obstruction create negative
intrathoracic pressure. This elevated pressure in the
pulmonary veins causes fluid leakage from the capillaries
into the lungs, leading to negative pressure pulmonary
edema (NPPE). However, NPPE resulting from hanging is
uncommon.

The following case describes the clinical presentation,

point of concern and management strategies.

SHORT REPORT

A 34-year-old female was brought to the emergency
department by her relative. The relative informed that the
patient had attempted suicide by hanging, 30 minutes prior
to arriving at the hospital.

During the Initial assessment at the emergency
department, the patient could not talk due to being
unconsciousness with a Glasgow Coma Scale of 4
(E1VIM2). Upper airway obstruction was not suspected, as
the patient was spontaneously breathing, had 100% Oxygen
saturation during on room air and showed no stridor. Breath
sounds were equal in both lungs, without adventitious sound
nor subcutaneous emphysema. No external wounds were
detected: other vital signs were stable. Due to an altered
level of consciousness, the patient was intubated: initial
chest radiography is shown in Figure 1 as unremarkable.
Brain and neck computed tomography, with angiography,
showed patent cerebrovascular structures without signs of
hypoxic encephalopathy. The patient was then admitted
for neurological and respiratory observation.

Ten hours after the accident, the patient developed
dyspnea, agitation and exhibited marked, pink, frothy
sputum production; requiring frequent clearance every 15-30
minutes. The ventilator settings included pressure-controlled
ventilation, with a rate of 16 breaths per minute, an inspiratory
pressure of 16 cmH, O, PEEP of 5 cmH,0, and FiO,, of 0.4.

Suddenly, Oxygen saturation decreased to 85-
88%, and arterial blood gas (ABG) analysis showed a pH
of 7.35, pCO, of 26.8 mmHg, pO, of 61.4 mmHg, HCO,

of 16 mEg/L, and lactate of 2.6 mmol/L. Fentanyl was
administered as a continuous drip for pain and agitation
control. After sedation, the patient developed hypotension,
prompting fluid resuscitation with an acetate Ringer’s
solution. During this time, the patient also presented
with a high-grade fever (body temperature 40 °C) and
tachycardia (heart rate 130-140 bpm). Consequently,
intravenous antibiotics were initiated as empirical treatment
for aspiration pneumonia. Despite receiving 2,000 mL of
fluid, the patient rexperienced hypotensive, necessitating

vasopressor infusion.
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Figure 1 Chest X-ray with unremarkable findings

Sixteen hours after the accident, the patient had
progressive hypoxia, with increased production of copious
and loose sputum. Chest auscultation revealed bilateral
crepitations. A repeat chest radiograph demonstrated bilateral,
generalized, heterogeneous hyperdensities involving both
lungs (Figure 2). The fluid balance review indicated a positive
fluid status of 3 liters. Arterial blood gas (ABG) analysis
on 100% FiO, revealed severe hypoxemia, with a PF ratio
of 65 (pH 7.34, pCO, 24 mmHg, pO, 65 mmHg). Ventilator
settings were adjusted to pressure-controlled ventilation,
inspiratory pressure of 24 c¢cmH,O, PEEP of 12 cmH,O,
and FiO, of 1.0.
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Bedside echocardiography demonstrated preserved
left ventricular ejection fraction (LVEF) by the eyeball.
From diffuse bilateral infilirates on imaging and a PF
ratio of 65, a diagnosis of severe acute respiratory
distress syndrome (ARDS) was established. Sputum
culture identified Haemophilus haemolyticus, though it
was deemed an unlikely causative pathogen for severe
pneumonia due to sudden onset of dyspnea. Central
venous pressure (CVP) monitoring was not performed as
we did not insert a central venous catheter.The patient was
placed under deep sedation and neuromuscular relaxation
using morphine, midazolam, and cisatracurium. A lung-

protective ventilation strategy was applied.
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Figure 2 Chest X-ray with perihilar infiltration

48 hours after the injury and 28 hours after the
lung protective ventilator strategy was applied oxygenation
was improved. The ventilator setting was decreased to an
inspiratory pressure of 16 cmHzo, PEEP 10 cmHzo, FiO2
0.5, with ABG showing a PF ratio of 290 (pH 7.4, pCO2
42 mmHg, p02145 mmHg).

Chest radiography showed rapid improvement. The
chest radiography is shown in Figure 3. The muscle relaxant

was discontinued at 72 hr. and weaning started at 96 hr.
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After 5 days of intensive care, the chest radiography
returned to normal without infiltration. The patient was
successfully liberated from the mechanical ventilation.
Regained full consciousness and was discharged home

with a Glasgow Outcome Scale (GOS) of 5/5.

DISCUSSION

Negative pressure pulmonary edema was first
described in 1973°, and is classified into two types. Type 1
usually occurs in acute upper airway obstruction, commonly
due to biting of the endotracheal tube or post-extubated
laryngospasm. Type Il occurs after the relief of partial
chronic airway obstruction; such as a resection of laryngeal
tumor, adenoids, tonsils, or intrathoracic goiters®. Type 1
of NPPE can be found in strangulation or near hanging,
typically developing immediately after rescue from upper
airway obstruction. In our case, the patient presented
with a delayed onset of type 1 NPPE. Previous literature
reports associated morbidity and mortality rates as high
as 40%’'°. Within 24 hours of a near-fatal hanging, our
patient developed severe agitation without intracranial injury,
paradoxical ventilation, and pink frothy sputum. Serial chest
radiographs showed pulmonary edema, consistent with
NPPE".

NPPE is caused by multifactorial components. It
mainly occurs due to sudden, forceful inspiration against an
obstructed airway, resulting in the generation of negative
transpulmonary pressure. This leads to a marked increased
in blood flow to the pulmonary system. Subsequently, the
elevated hydrostatic pressure causes bilateral and diffused
pulmonary edema. Additionally, neurogenically mediated
sympathetic surge and systemic vasoconstriction shunt
blood flow to the lower resistance pulmonary circulation,
resulting in accumulated hydrostatic pressure. In the hypoxic
state, pulmonary permeability also increases, aggravating
the pulmonary edema. This pathophysiology explains the
hypotensive state in this patient, due to marked depletion
of systemic volume, shunting to the pulmonary circulation,

and the edematous state of the pulmonary system®.
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These conditions can be managed by adjusting
ventilatory support, based on the severity of acute respiratory
distress syndrome (ARDS), providing hemodynamic
support through intravenous fluid resuscitation during the
fluid shifting phase, and administering vasopressors guided
by fluid responsiveness strategies. Following
stabilization, intensive monitoring is required during
the self-recovery phase (24-48 hours post-injury) to
minimize secondary brain insult due to hypoxia, a common
occurrence in patients with near-hanging injuries following

suicide attempts.
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Post injury day 4

CONCLUSION

Negative pressure pulmonary edema is a rare
condition developing in patients after airway obstruction,
which results in high morbidity and mortality if not promptly

recognized and immediately properly managed.
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Post injury day 5

Figure 3 Perihilar infiltration, which resolved rapidly within a few days
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