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Abstract

Postobstructive pulmonary edema (POPE), otherwise known as negative pressure pulmonary
edema (NPPE), is a potentially life-threatening complication following acute upper airway obstruction
(UAO). It can develop rapidly, without warning, in persons who are otherwise well. Although POPE was
first described nearly 30 years ago, yet this perplexing syndrome is rarely reported in adult. We report
an adult patient who suffered from choking with a Chinese dessert. He developed a non-cardiogenic
pulmonary edema due to acute upper airway obstruction and recovered well after conservative treat-
ment. Clinicians should be alert to continued respiratory symptoms following relief of acute airway ob-
struction. Preventing re-obstruction and providing adequate ventilation and oxygenation are mandato-
ry. Such patients should be observed in ED for at least 6 hours in order to avoid a catastrophic out-
come. Awareness of this condition can avoid unnecessary intervention and possible iatrogenic com-
plications coming from treating ALI/ARDS.  ( J Intern Med Taiwan 2007; 18: 108-112 )
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Introduction
Postobstructive pulmonary edema (POPE), oth-

erwise known as negative pressure pulmonary ede-

ma (NPPE), is a potentially life-threatening compli-

cation following acute upper airway obstruction

(UAO). It can develop rapidly, without warning, in

persons who are otherwise well. Yet this perplexing

syndrome is rarely reported in adult. We report an

adult patient who developed such non-cardiogenic
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pulmonary edema after choking with a Chinese

dessert. 

Case Report
A 49-year-old male with a history of mental re-

tardation suffered choking by Mua-Chee (a kind of

hand-made sweet Chinese dessert made by sticky

rice). The emergency medical technician who re-

sponded to the family's 119 call found him air-grasp-

ing; performed Heimlich maneuver and removed

some food manually. He was still in respiratory dis-

tress and was sent to the emergency department (ED). 

On arrival, he was alert but unable to talk flu-

ently. His vital signs included blood pressure 128/78

mmHg, respiratory rate 26 breathes per minute, pulse

rate 108 beats per minute and body temperature 36.4

. Physical examination was remarkable for the or-

thopnea, bibasilar rales and the presence of a frothy

pink pulmonary secretion. A chest radiography

showed bilateral pulmonary edema with a normal

heart silhouette (Figure 1A). An arterial blood gas

showed a pH of 7.485, PaO2 of 62.2 mmHg, PaCO2of

28.2 mmHg, and HCO3- of 22.2 mmol/L when he was

using a nonrebreather facemask. The remaining labo-

ratory tests were normal except blood glucose of 212

mg/dL. He required the use of Bi-level Positive

Airway Pressure R ventilator support. He was admit-

ted to the ward and treated conservatively. On the se-

cond hospital day, he could use ambient air.

Prophylactic antibiotic therapy whch had been given

for the concern of aspiration pneumonia was discon-

tinued after he was stabilized. A follow-up chest ra-

diograph showed no air-space opacity and was

deemed absence of pulmonary edema (Figure 1B).

He recovered well and discharged on the 5th hospital

day. 

Discussion
Devastating events following relief of choking or

aspiration are aspiration pneumonia or chemical

pneumonitis resulting in acute lung injury/acute respi-

ratory distress syndrome (ALI/ARDS) and lung ab-

scess. The rapid improvements in both chest radio-

graphy as well a benign clinical course had made the

diagnosis of aspiration or chemical pneumonitis un-

likely. Nonetheless, NPPE had been described to be

an imitator of ALI/ARDS and failure to consider

NPPE in the differential diagnosis of acute clinical,

physiologic, and radiographic changes that fit the cri-

teria for ALI/ARDS may lead to unnecessary and po-

tentially deleterious iatrogenic complications. While

early recognition and specific precipitating condi-

tions may herald NPPE, an obvious underlying cause

may be absent particularly after emergence from un-

witnessed UAO or anesthesia1. Majority of POPE was

recognized postoperatively by anesthetists as a con-

sequence of laryngospasm2. A myriad of causes had

Figure 1 A: Chest radiography obtained on arrival;
B: obtained on the 5th hospital day
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been reported, including croup, epiglottitis, mass ef-

fect secondary to tumor, strangulation, interrupted

hanging3, endotracheal tube occlusion by patient bit-

ing on it4, biting a laryngeal mask airway, hiccups dur-

ing induction5, sleep apnea, attempted suffocation of

an infant6, and diagnostic fiber-optic bronchoscopy

in an infant7. The true incidence of POPE is unable

to be determined because of the divergence clinical

setting, but it could be expected to be underestimat-

ed. The incidence was estimated to be between 0.05

to 0.1% and 0.094% in surgical adult patients and in

all anesthetics, respectively 8,9. Ringold et al had re-

ported two children, one who choked on a hot dog

and the other on a "jawbreaker" (a hard candy with

multiple layers) developed POPE10. On reviewing

medical literature, POPE caused by choking had been

reported even rarer in adult patients. 

POPE may occur within minutes in majority of

patients, following either the development or relief

of acute severe UAO with a significant clinical and

radiographic improvement in 12 to 24 hours11. Late-

onset POPE can develop up to 6 hours postopera-

tively. Therefore, we suggest that patients should be

observed for at least 6 hours after suffering from

acute severe UAO. Patients may be asymptomatic or

rapidly self-resolving but severe respiratory distress

or even negative pressure pulmonary hemorrhage,

where there is alveolar-capillary integrity compro-

mise and global pulmonary hemorrhage in the air-

ways. The diagnosis of non-cardiogenic pulmonary

edema could be made based on the history, physical

examinations, routine laboratory examination and

characteristic of chest radiography (e.g. normal heart

size, peripheral distribution, and absence of Kerley's

B lines) without other adjunct examinations12. The ab-

sence of gastric content in pulmonary secretions to-

gether with a history of normal cardiac function, par-

ticularly for a young, active individual, favors the

diagnosis of POPE2. Once the diagnosis has been es-

tablished, the causes should be eliminated as possi-

ble and the treatments could be given accordingly.

POPE can be divided into two types. Type 1

POPE, which follows acute airway obstruction, is

more frequently encountered in the ED. Type 2 POPE

follows surgical relief of chronic airway obstruction13.

The pathophysiology of type 1 POPE is the marked-

ly negative intrathoracic pressure caused by forced

inspiration against a closed airway, resulting in tran-

sudation of fluid from capillaries to the interstitium

and alveoli15. Vigorous inspiratory effort against a

totally obstructed airway is a common factor.

Mechanical disruption, shear force or stress failure of

the alveolar-capillary membrane can also result in

diffuse alveolar injury and diffuse alveolar hemor-

rhage14,15. Young athletic men are more susceptible

than general subjects because their muscular chest

wall may generate extremely high inspiratory pres-

sures16. The pathophysiology of type 2 POPE may be

attributed to sudden removal of positive end-expira-

tory pressure may lead to interstitial fluid transuda-

tion and pulmonary edema. Re-expansion pulmonary

edema, another rare complication that share may si-

milarities with NPPE, has been reported following

treatment of pneumothorax, drainage of large pleural

effusion, single lung ventilation and transthoracic en-

doscopic sympathectomy. The pathophysiology of

re-expansion pulmonary edema remains unclear. A

number of mechanisms have been suggested, includ-

ing increased pulmonary vascular permeability, a de-

crease in perivascular pressure, ischemia-reperfusion

injury, free radical injury, hypoperfusion, hypoxia,

the effect of a high negative pressure, tissue injury

seconady to stretching, decreased surfactant and

lymph flow in the collapsed lung17,18. 

Preventing re-obstruction and providing ade-

quate ventilation and oxygenation are mandatory af-

ter relief of UAO. Treatments include supplemental

oxygen and support cares19 but positive end-expira-

tory pressure and mechanical ventilation may be re-

quired for a prolonged period of time20. Non-invasive

continuous positive airway pressure (NIPPV) has

been used in both NPPE and re-expansion pulmonary
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edema21, though its effects still require further stu-

dies. Full and rapid recovery can be expected with

appropriate management. 

In summary, adult patients can develop POPE

after choking. Clinicians should be alert to continued

respiratory symptoms following relief of acute air-

way obstruction. Besides, awareness of this condition

can avoid unnecessary intervention and possible ia-

trogenic complications coming from treating

ALI/ARDS. Such patients should be observed in ED

for at least 6 hours in order to avoid a catastrophic

outcome.
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