JCI] MCR Journal of

www.jcimcr.org

OPEN AccEss Clinical Images and Medical Case Reports

Case Report

ISSN 2766-7820

Open Access, Volume 5

Acute liver injury and pulmonary embolism secondary to
nitrous oxide inhalation: A case report

Prayag Jariwala; Harshit Gupta; Mahyar Toofantabrizi*

Department of Internal Medicine, MedStar Franklin Square Medical Center, 9000 Franklin Square Drive, Baltimore, MD, USA.

*Corresponding Author: Mahyar Toofantabrizi
Department of Internal Medicine, MedStar Franklin
Square Medical Center, 9000 Franklin Square Drive,
Baltimore, MD, USA.

Email: mahyar.toofantabrizi@medstar.net

Received: Oct 27, 2024

Accepted: Nov 13, 2024

Published: Nov 20, 2024

Archived: www.jcimcr.org

Copyright: © Toofantabrizi M (2024).

Abstract

Nitrous oxide is an inhalational anesthetic with a high abuse po-
tential. Its increased abuse in recent times has been associated with
adverse effects of myeloneuropathy, venous thrombosis, myocardial
infarction, and pneumothorax. We report a case of a 36-year-old male
who presented with acute onset chest pain following inhalation of ni-
trous oxide. Upon admission, the patient had sinus tachycardia and
icterus on physical examination. Labs revealed findings suggestive of
acute liver injury, and diagnostic imaging revealed bilateral segmen-
tal lower lobe pulmonary emboli and pneumomediastinum. A final
diagnosis of acute liver injury and pulmonary embolism secondary to
nitrous oxide abuse was made after ruling out other possible causes,
including ischemic, viral, and other hepatic toxins. The patient was
started on intravenous heparin, fluids, and empirical N-acetyl cysteine
with a remarkable improvement. This case highlights the risk for acute
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liver injury associated with nitrous oxide abuse.
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Introduction

Nitrous oxide is a colorless, odorless anesthetic that can
produce a euphoric state [1]. It is a low-potency anesthetic
with no significant effect on hemodynamics or respiration. In
recent years, nitrous oxide has become a recreational drug
among young adults [2]. Its euphoric and psychedelic effects,
along with its easy availability in the form of cartridges, have
increased its potential for abuse [3,4]. Severe adverse effects
associated with long-term abuse include megaloblastic anemia,
myeloneuropathy, and venous thrombosis, which can be detri-
mental [5]. Additionally, literature reports suggest a predisposi-
tion for pneumothorax, pneumopericardium, pneumomediasti-
num, and seizure associated with nitrous oxide abuse [4]. This
case study presents acute liver injury and pulmonary embolism
secondary to nitrous oxide abuse.

Case history/examination

A 36-year-old male presented to the emergency department
with acute onset chest pain following inhalation of nitrous ox-
ide. The chest pain was just associated with palpitations and
worsened with deep breaths. The patient had a history of mari-
juana abuse but denied long-term alcohol use, though he re-
ported consuming more than a fifth of a pint of alcohol per day
over the past few days due to work-related stress. He also did
not report any recent travel, surgery or history of cancer. Upon
admission, his vitals were within normal range except for sinus
tachycardia. Physical examination was unremarkable except for
icterus.

Differential diagnosis and investigation

Complete blood count revealed a slightly elevated white
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blood cell count of 12.63 k/uL and severe thrombocytopenia
of 40 k/uL with a high immature platelet fraction of 12.4%, sug-
gesting possible peripheral platelet destruction or bone marrow
recovery. The basic metabolic profile demonstrated highly el-
evated levels of Aspartate Aminotransferase (AST) and Alanine
Aminotransferase (ALT), as well as a high total bilirubin of 5.3
mg/dL and direct bilirubin of 3.35 mg/dL (Table 1). Further test-
ing confirmed acute liver failure, with an International Normal-
ized Ratio (INR) of 3.5 and Prothrombin Time (PT) of 34.5 sec-
onds. Urinalysis was positive for bilirubin, and urine toxicology
for cannabinoids. Lactic acid was mildly elevated at 3 mmol/L.
Serial troponin levels were negative.

Imaging studies were conducted to investigate the patient’s
presentation. The chest X-ray showed mildly prominent intersti-
tial markings. Due to the ongoing chest pain and laboratory find-
ings indicating acute liver failure, a Computed Tomography (CT)
scan of the chest, abdomen, and pelvis was performed. This re-
vealed acute bilateral segmental lower lobe pulmonary emboli
and pneumomediastinum, but no significant intra-abdominal
pathology. The patient was found to be functional and mobile,
with no recent history of travel, surgery, or cancer. However, the
underlying cause of the pulmonary findings remained unclear
and may be related to the risk of thromboembolism caused by
nitrous oxide abuse.

Echocardiography showed mild concentric left ventricular
hypertrophy without evidence of right heart strain. Further
evaluation with duplex ultrasound of the liver excluded portal
or hepatic vein thrombosis. Additional testing was conducted to
determine the etiology of the patient’s acute liver failure. The
viral hepatitis panel was negative, and alcohol and acetamino-
phen levels were undetectable. Titers for autoimmune pathol-
ogy and catastrophic antiphospholipid antibody syndrome test-
ing were also negative. The workup for genetic causes, such as
hemochromatosis or Wilson’s disease, was unremarkable.

Treatment

The patient was started on intravenous heparin, fluids, and
empirical N-acetyl cysteine. By the second day of admission,
the patient reported improved chest pain and yellowish skin
discoloration. Lab results revealed a downtrend in bilirubin,
lactate, AST, and ALT levels (Figure 1). The patient was success-
fully discharged with a transition to oral anticoagulants and was
counseled to avoid nitrous oxide and alcohol abuse to prevent
further liver injury.

Upon follow-up, the patient reported continued improve-
ment in chest pain and jaundice. Laboratory tests revealed liver
function levels nearing baseline. A final diagnosis of acute liver
injury and pulmonary embolism secondary to nitrous oxide
abuse was made after ruling out other possible causes, includ-
ing ischemic, viral, and other hepatic toxins.

Discussion

Nitrous oxide, also known as laughing gas, has anesthetic
properties along with analgesic and anxiolytic effects [2]. Stud-
ies have also reported its therapeutic effect in treatment-resis-
tant depression, with a prompt onset of action in decompensat-
ed patients [6]. However, these potential therapeutic effects are
associated with a risk of drug abuse and long-term side effects,
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Table 1: Results of complete blood count, liver function test,
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o Reference At At
Investigations range, adults admission | discharge
(this hospital) &
Hemoglobin (g/dL) 12.5-16.5 14.4 11.5
White cell count (per ulL) 4,000-10,800 12,630 6,880
Differential count (per uL)
Neutrophils (%) 43.0-75.0 91.5 43.4
Lymphocytes (%) 15.0-45.0 5.2 36.2
Monocytes (%) 3.0-12.0 2.5 13.1
Platelets (per ulL) 145000-400000 40,000 102
Immature platelet (%) 1.1-6.7 12.4 8.3
Liver function test
Aspartate aminotransferase 0-33 56000 102
(U/L)
Alanine aminotransferase 10-49 53300 1135
(U/L)
Total bilirubin (mg/dL) 0.3-1.2 5.2 2.1
Direct bilirubin (mg/dL) 0.0-0.3 3.35
Alkaline phosphatase (U/L) 46-116 161 189
Prothrombin time (sec) 12.2-14.8 345 15.9
International normalized ratio, 0.8-1.2 35 12
INR
Albumin 3.2-4.8 4.0 3.0
Renal function test
Sodium (mmol/L) 137-145 132 141
Potassium (mmol/L) 3.5-5.1 4.1 3.8
Blood urea (mg/dL) 9-20 23 6
Creatinine (mg/dL) 0.66-1.50 0.60 0.38
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Figure 1: Trend of liver function test and INR over the course of
hospitalization.
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such as myeloneuropathy and venous thrombosis [5]. Previous
studies have indicated risks for bowel distension, arrhythmia,
myocardial infarction, seizure, pneumothorax, and pneumome-
diastinum with nitrous oxide use [7-10]. A case report has also
documented acute liver injury secondary to nitrous oxide use
[11].

In this study, the patient presented with acute onset chest
pain associated with tachycardia following the inhalation of
high-dose nitrous oxide. Investigations revealed acute bilateral
segmental lower lobe pulmonary emboli along with acute liver
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injury. The patient was started on anticoagulants for pulmonary
embolism and managed with fluids and N-acetylcysteine for
acute liver injury. A diagnosis of exclusion of acute liver injury
and pulmonary embolism secondary to inhalation of high-dose
nitrous oxide was made after ruling out other causes.

Nitrous oxide has been shown to inhibit methionine syn-
thase, leading to increased homocysteine levels [9]. Elevated
homocysteine can cause endothelial dysfunction, dysfibrino-
genemia, increased platelet and coagulation activation, thereby
increasing the risk of thrombosis seen with nitrous oxide use.
Acute liver injury could be due to hypoxia associated with the
acute inhalation of high-dose nitrous oxide.

Conclusions

In conclusion, Nitrous oxide offers anesthetic, analgesic, anx-
iolytic, and antidepressant properties. However, its potential for
abuse, along with side effects such as myeloneuropathy, venous
thrombosis, myocardial infarction, pneumothorax, and acute
liver injury, could be detrimental. This case highlights that the
easy availability and increased abuse of nitrous oxide may lead
to more emergency visits and in-hospital morbidity due to the
acute adverse events associated with its use.
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