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ABSTRACT
Background
Diffuse ground-glass opacities (GGOs) on thoracic imaging are a common but non-specific finding in Access This Article
patients presenting with acute respiratory failure and may result from infectious, inflammatory, or

oedematous lung diseases. In young adults with substance abuse, differentiating among aspiration
syndromes, opportunistic infections, drug-induced lung injury, and pulmonary oedema can be
particularly challenging. Recognition of radiological distribution patterns may provide important
diagnostic clues and facilitate early diagnosis. Creative Commons Attribution-
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A 26-year-old male heavy-vehicle driver with a history of recreational drug use was admitted with

acute respiratory distress, altered consciousness, profound hypoxaemia (oxygen saturation 48%),
hypotension, and frothing from the mouth. Examination revealed complete upper airway obstruction remix, tweak, and build upon the
caused by tongue collapse and secretions. Chest radiography showed bilateral diffuse pulmonary work non- commercially, as long
opacities. High-resolution computed tomography (HRCT) showed bilateral dependent GGOs with
patchy consolidations which was predominantly seen involving the posterior basal lung segments.
Initial differential diagnoses included aspiration pneumonia with Prneumocystis jirovecii pneumonia. new creations are licensed under
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Urine toxicology was positive for benzodiazepines. The patient received oxygen therapy, flumazenil, the identical terms.
and non-invasive ventilation, resulting in rapid clinical improvement within hours. Repeat chest
radiography and follow-up computed tomography showed near-complete resolution of pulmonary
infiltrates. The combination of acute upper airway obstruction, characteristic gravity-dependent
imaging distribution, rapid radiological improvement and prompt response to positive-pressure Copyright (c) 2026 International
ventilation supported a diagnosis of negative pressure pulmonary edema (NPPE) secondary to Journal Of Medical Case Report
benzodiazepine-associated airway obstruction. The patient was subsequently referred for
rehabilitation.
Conclusion
NPPE is an important, potentially reversible cause of acute respiratory failure that may mimic
infectious and aspiration-related lung diseases. Careful assessment of the distribution of GGOs,
particularly gravity-dependent involvement, together with clinical context and rapid response to
treatment, can facilitate accurate diagnosis, prevent unnecessary antimicrobial therapy, and enable m
timely management. This work is licensed under a Creative
Keywords: Airway Obstruction, Benzodiazepines, Ground-Glass Opacity, Negative-Pressure Commons Attribution-NonCommercial

. . 4.0 International License
Pulmonary Edema, Respiratory Insufficiency.
INTRODUCTION International Journal Of Medical Case Reports
Acute respiratory failure is a common medical emergency associated with substantial morbidity and (ISSN 2455-0574) is an indexed medical journal
mortality worldwide.' The presence of diffuse ground-glass opacities (GGOs) on thoracic imaging indexed in Index Copernicus
frequently presents a diagnostic challenge because this radiological pattern is encountered in a broad
spectrum of pulmonary disorders ranging from infectious pneumonias to pulmonary oedema, diffuse g — T
alveolar damage, drug-induced lung injury, and interstitial lung diseases. In young adults presenting Quick Response Code

with acute hypoxaemia, the differential diagnosis becomes particularly complex when there is a

history of substance abuse, immunosuppression, or altered consciousness. The increasing prevalence
of recreational drug use among young adults has contributed significantly to a growing burden of
pulmonary complications including aspiration syndromes, overdose-related lung injury, non-

cardiogenic pulmonary oedema and opportunistic infections.” Early identification of the underlying
aetiology is important because management strategies may vary considerably and delay in appropriate
treatment may adversely affect outcomes.
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For this purpose integrating clinical history with imaging
findings remains a cornerstone of diagnostic evaluation in
patients presenting with diffuse GGOs and acute respiratory
failure.’

Ground-glass opacity is defined radiologically as haziness
and increase in lung attenuation that does not obscure the
underlying bronchial as well as vascular structures. Although
GGOs are non-specific, the pattern and distribution of these
abnormalities often provide important diagnostic clues.
Pneumocystis jirovecii pneumonia (PJP), a major
consideration in immunocompromised individuals, typically
manifests as bilateral diffuse or centrally distributed GGOs
with occasional upper-lobe predominance and associated
consolidation. High-resolution computed tomography
(HRCT) has been shown to be highly sensitive for detecting
PJP and frequently demonstrates widespread parenchymal
involvement even when chest radiography findings are
subtle." However, considerable overlap exists between the
imaging appearances of PJP and several non-infectious
pulmonary conditions, making reliance on imaging alone
potentially misleading. Consequently, radiological
interpretation should always be correlated with the
epidemiological risk factors, immune status, clinical
progression, and laboratory findings to avoid diagnostic
anchoring and inappropriate therapy.’

Pulmonary oedema represents another important cause of
diffuse GGOs and may be broadly classified into cardiogenic
and non-cardiogenic forms. Hydrostatic pulmonary oedema
generally results from elevated pulmonary capillary
pressures associated with left ventricular dysfunction or fluid
overload. HRCT commonly demonstrates gravity-dependent
GGOs along with smooth interlobular septal thickening.
Additionally, peribronchovascular cuffing and lower-lobe
predominance is a characteristic finding due to gravitational
redistribution of fluid. Recognition of the anatomical
distribution of these opacities is particularly important
because dependent involvement often suggests oedematous
processes rather than infectious or inflammatory pathologies.
In contrast, diffuse alveolar injury and certain infectious
pneumonias may exhibit more random or peripheral patterns.
Many studies have concluded that presence of lobar
predominance and gravitational dependence can
significantly narrow the differential diagnostic possibilities
in these cases and guide further investigations in patients
presenting with diffuse pulmonary infiltrates.’

CASE REPORT

A 26-year-old male, long distance heavy vehicle driver with a
history of recreational drug use presented to emergency
department at 5.45 am after being found drowsy with frothing
from the mouth. On admission he was found to be drowsy
with respiratory distress with a rate of 26 per minute. There
were no complaints of fever, haemoptysis or chest pain. He
denied history of inhalation of cannabis, alcohol or any other
illegal drug ingestion previous night. He was well before the
incident. The wife gave a history of drowsiness and ataxic gait
on arrival to home but there was no smell of alcohol. He
refused the dinner and went straight to bed directly and slept.
On admission, the patient was having thin body habitus,
afebrile, had no smell of alcohol, no clinical features
suggestive of a seizure activity. He was trying to breathe
through a completely obstructed upper airway with tongue
obstruction and copious oral frothing. He had a blood
pressure of 80/60 mmHg and GCS 10. His Oxygen saturation
was 48%. Respiratory examination revealed bilateral
crepitations. On neurological examination there was no neck
stiffness and pupils were equal in size had no focal
neurological signs.

The patient was immediately resuscitated accordingly.
Oxygen was given through non-rebreathing mask. IV
Flumazenil was given in the emergency treatment unit. The
patient improved after 6 hours of non-invasive ventilation and
transferred to the medical ward.

His complete blood count showed leukopenia with a
WBC count of 2.81 x 10’/L, neutrophil count of 1.43 x
10°/L, lymphocyte count of 1.18 x 10°/L, haemoglobin of
14.5 g/dL, and platelet count of 288 x 10°/L. His liver
function tests showed SGOT 685 U/L, SGPT 469 U/L,
and serum bilirubin 1.83 mg/dL.His UFR, kidney
functions, ECG and 2D Echo was normal. His HIV screening
was negative. A repeat chest x-ray following day demonstrated
significant resolution of the previous changes.
Nasopharyngeal swabs for COVID and Influenza studies were
negative. Screening for hepatotropic viruses including Hep B s
antigen, Hep C anti-bodies and Hepatitis A IgM were negative.
USS of the abdomen was normal including Liver. A Chest
radiograph was done which demonstrated bilateral diffuse
opacities (Figure 1).

Figure 1. Chest radiograph (anteroposterior view)
demonstrating bilateral diffuse patchy alveolar air-space
opacities involving mid lung zones, with a predominantly
perihilar distribution.

Urine for illegal drugs revealed high levels of
Benzodiazepine. High-resolution CT of the chest revealed
diffuse GGOs with patchy areas of consolidation,
predominantly involving dependent lung regions (Figure 2).

Figure 2. High-resolution computed tomography (HRCT) of
the chest at presentation. Coronal HRCT image (Left)
demonstrates extensive bilateral ground-glass opacities
predominantly involving the mid and lower lung zones. Axial
HRCT image shows bilateral posterior lower-lobe ground-
glass opacities with patchy peri-bronchovascular
consolidations (Right).
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Diffuse bilateral GGOs together with leukopenia initially
raised concern for PJP despite absence of known
immunosuppression. The patient was started on
Cotrimoxazole for pneumocystis jirovecii pneumonia and
transferred to the respiratory ward with oxygen through face
mask. The patient was completely normal in the evening he
himself removed oxygen and walked to the toilet. The patient
was assessed in the evening and his oxygen saturation was
96% and there was no desaturation during exertion.

Given the rapid clinical improvement, absence of
immunosuppression, negative HIV serology, and marked
radiological recovery within a short period, the initial
differential diagnoses of aspiration pneumonia and
Pneumocystis jirovecii pneumonia became less likely. The
constellation of severe upper airway obstruction, profound
hypoxaemia at presentation, characteristic bilateral
dependent ground-glass opacities on HRCT, and dramatic
response to supportive therapy favoured a diagnosis of NPPE.
A follow-up HRCT performed one week later demonstrated
near-complete resolution of the previously observed
pulmonary infiltrates, with only minimal residual ground-
glass opacities, further supporting the diagnosis of NPPE
(Figure 3).

-

Figure 3. Axial HRCT images at one-week follow-up
demonstrate marked interval resolution of the previously
noted parenchymal abnormalities, with only minimal
residual ground-glass opacities.

The patient was treated as NPPE due to upper airway
obstruction. Later the patient was referred for rehabilitation.

DISCUSSION

This case illustrates an important diagnostic pitfall in the
evaluation of diffuse GGOs. While Pneumocystis jirovecii
pneumonia is a key differential, particularly in at-risk groups,
its radiological features are typically characterized by bilateral
diffuse GGOs most commonly central distribution. Variant
patterns are also observed including peripheral and upper lobe
predominant distributions. Several studies, including those by
Kanne et al’ and Vogel et al’ have described diffuse or central
GGOs as the characteristic HRCT pattern of Pneumocystis
jirovecii pneumonia, with dependent lower-zone
predominance being uncommon. Gravity dependent HRCT
changes pointed towards a diagnosis of either aspiration
pneumonia or hydrostatic pulmonary oedema.

Hydrostatic edema refers to the accumulation of excess
extravascular fluid in the lung due to hemodynamic
dysfunction. Left heart failure and fluid overload are the two
main causes of hydrostatic edema, which may show an

interstitial or alveolar pattern. The lower lung pre-dominance
of hydrostatic edema is determined by gravitational forces on
edema fluid and by the relative overperfusion of the lower
lobes. Interstitial edema appears as smooth thickening of
interlobular septa and broncho vascular bundles, whereas
alveolar edema manifests as gravity-dependent, ground-glass
or airspace opacities. Cardiomegaly, vascular engorgement
and pleural effusions will favor cardiogenic pulmonary
oedema.

NPPE is a noncardiogenic pulmonary edema caused by a
rapid increase in negative intrathoracic pressure.’ It can occur
due to acute or chronic upper airway obstruction, which
results in hypoxemia and respiratory failure."” Upper airway
obstruction may be caused by a number of potential factors,
including laryngeal spasm, foreign bodies and obesity.
Breathing against obstructive upper airway will result in
negative pressure in the capillaries causing transudative fluid
from the pulmonary capillaries to seep into the alveolar and
interstitial tissues leading to alveolar and interstitial edema.
Lang et al" first highlighted the association between acute
upper airway obstruction and pulmonary oedema, while
Deepika et al”” further demonstrated the rapid reversibility of
NPPE following restoration of airway patency and
ventilatory support.

The occurrence of NPPE is the result of a combination of
factors. There are two main pathogenic mechanisms
including increased negative intrapleural pressure and
increased permeability pulmonary edema. The mechanism
behind hydrostatic pulmonary edema suggests that NPPE is
caused by marked fluid shifts triggered by changes in the
intrathoracic pressure. The mechanism behind increased
permeability pulmonary edema suggests that the destruction
of alveolar epithelium and pulmonary microvascular
membranes caused by severe mechanical stress results in
increased pulmonary capillary permeability and protein rich
pulmonary edema. Non-cardiogenic pulmonary oedema may
also present with bilateral GGOs, particularly in the context
of drug overdose. However, this typically demonstrates a
more central or diffuse distribution and is often associated
with significant hypoxia. Bhattacharya et al provided a
comprehensive review of these mechanisms and emphasized
that NPPE is frequently under-recognized despite its
characteristic clinical presentation."

The patient improved within a couple of hours of CPAP
therapy. He recovered rapidly and was able to walk by
evening. Therefore, most likely diagnosis will be NPPE. The
patient had upper airway obstruction due to obstructed tongue
and secretions. Breathing against upper airway results in
increased negative pleural pressure which increases venous
return. This creates raised pressure in the right heart and
increased hydrostatic pressure in pulmonary capillary bed
resulting fluid leak within the interstitium and alveoli.
Typically, patients develop acute respiratory failure. The
patients improve rapidly after upper airway was secured.
They need oxygen and may need non-invasive ventilation.
Similar rapid clinical and radiological recovery following
airway stabilization has been reported by Udeshi et al. in their
review of post-obstructive pulmonary oedema."*

Acute respiratory failure in individuals with substance abuse
is a critical medical emergency. Causes are diverse and
include infections, drug overdose, interstitial lung disease
and vaping. Common infections leading to acute respiratory
failure include Pneumocystis jirovecii , Corona virus disease
(COVID-19), Influenza and Cytomegalovirus. HRCT of
covid pneumonia classically demonstrate bilateral,
peripheral and lower lobe ground-glass opacities. The
majority of EVALI patients are otherwise healthy adolescents

International Journal Of Medical Case Reports | Jul-Sep 2026 | Volume 7 Issue 3 23



Ground-Glass Distribution in Negative Pressure Pulmonary Oedema Mimicking Pneumonia

and young adults. These individuals may present with acute
respiratory failure and carries a considerable mortality risk.
EVALI is linked to contamination of delta-9-tetrahy -
drocannabinoid (THC) e-liquids with vitamin E acetate.
Vitamin E acetate may lead to pulmonary lipid accumulation
and interfere with surfactant functioning. HRCT will
demonstrate diffuse GGOs.

Patients with Benzodiazepine poisoning present with ataxia,
drowsiness, hypotension and respiratory depression in severe
overdose. These patients may develop non-cardiogenic
pulmonary oedema following respiratory depression. Oswalt
et al. were among the first to describe pulmonary oedema
occurring secondary to acute upper airway obstruction,
thereby establishing the pathophysiological basis of this
syndrome."”

Aspiration pneumonia is an infectious process of proliferation
and invasion of lung parenchyma caused by the aspiration of
oropharyngeal secretions that are colonized by pathogenic
bacteria, whereas aspiration pneumonitis is a chemical injury
caused by the inhalation of sterile gastric contents. The
posterior segment of the upper lobes and the superior segment
of the lower lobes are the most commonly involved lung sites
when aspiration occurs in a recumbent position. HRCT
commonly shows centrilobular nodules, ground glass opacites
and consolidations. Radiological findings are more likely to
involve bilateral, peripheral dependent basal segments of the
lung.

CONCLUSION

This case underscores that NPPE is an important but
potentially reversible cause of acute respiratory failure.
Careful assessment of the gravity-dependent distribution of
pulmonary ground-glass opacities on HRCT combined with
clinical history and rapid radiological resolution after
positive-pressure ventilation could clinch the correct
diagnosis. Recognition of NPPE in patients presenting with
history of substance overdose and upper airway obstruction is
essential to avoid diagnostic dilemmas, unnecessary treatment
and delays in appropriate management.
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