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A nitrous oxide abuser presenting with cerebral
venous thrombosis: A case report
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Abstract. The present study describes the case of a 25-year-old
male patient who presented to the emergency department with
severe headache and vertigo lasting for 3 days. The patient did not
have a recent history of trauma. He was vaccinated with a second
dose of the AstraZeneca COVID-19 vaccine ~1 month prior, and
he suffered from a vitamin B12 deficiency due to nitrous oxide
abuse. Upon an examination of his vital signs, he was found to
have a body temperature of 36.4°C, a pulse rate of 64 beats per
minute, a respiratory rate of 18 breaths per minute and a blood
pressure of 119/68 mmHg. A neurological examination only
revealed left homonymous upper quadrantanopia. The serum
platelet count of the patient was 361x1,000/u1 and he had elevated
D-dimer levels (0.98 pug/ml). A provisional clinical diagnosis of
acute cerebrovascular accident was made. A computed tomog-
raphy scan of the head revealed an abnormal hyperattenuation
in the straight sinus and bilateral transverse sinuses. A diagnosis
of cerebral sinovenous thrombosis (CSVT) was made following
a consultation with a neurologist. The patient was treated with
enoxaparin at 6,000 IU, levetiracetam at 1,000 mg and mannitol
at 100 ml via an intravenous drip. After admission, magnetic
resonance venography revealed the absence of flow in the straight
sinus and bilateral transverse sinuses. A thrombophilic investiga-
tion revealed a plasma homocysteine level of 59.03 zmol/l (upper
normal limit, 15.39 pgmol/l), a vitamin B12 level of <148 (lower
normal limit, 187 pg/ml). CSVT secondary to homocystinemia
was diagnosed. The treatment included anticoagulation and
vitamin B12 supplementation. The patient was administered
vitamin B12 at 500 mcg twice per day, pyridoxine at 50 mg per
day, folic acid at 5 mg two times per day and edoxaban at 60 mg per
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day. After 7 days of treatment, his headache and quadrantanopia
were improved, and the patient was discharged.

Introduction

In the coronavirus 2019 era, individuals who suffer from
headaches and neurologic deficits may have an increased
risk of developing acute cerebrovascular disease, particularly
after receiving the COVID-19 vaccine (1). In a previous
study performed in Mexico in May 2022 found that patients
vaccinated with the AstraZeneca-Oxford vaccine with vacci-
nation-induced immune thrombotic thrombocytopenia (VITT)
were more likely to be young females (aged 21 to 77 years),
who were administered the vaccine 5-14 days prior to the
presentation of symptoms (2). The patients' signs, symptoms
and imaging findings were consistent with those of cerebral
sinovenous thrombosis (CSVT), or with thrombosis of the deep
vein, lung and other sites. The laboratory findings of that study
revealed thrombocytopenia, low fibrinogen levels and elevated
D-dimer levels, while antibodies against platelet factor 4 were
positive in the majority of assays performed (2). However, it
should be noted that sometimes, in certain age groups of
patients, these symptoms may be associated with congenital
vascular anomalies or drug abuse (3,4). Carbon monoxide,
viper envenomation, methylenedioxymethamphetamine have
been reported to lead to acute cerebral venous thrombosis (5-7).

The present study described the case of a young male who
was a nitrous oxide (N,O) abuser with CSVT. The patient
had received the second dose of the AstraZeneca COVID-19
vaccine at ~1 month prior to his presentation to the emergency
department. His laboratory findings was not compatible with
VITT.

Case report

A 25-year-old male patient presented to the Emergency
Department of Tao-Yuan General Hospital (Taoyuan City,
Taiwan) with a severe headache and vertigo lasting for 3 days.
He had a history of recurrent pulmonary embolism without
regular medical follow-up and vitamin B12 deficiency due
to N,O abuse. He had no recent trauma history. He had been
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Figure 1. Computed tomography scan of the head illustrating an abnormal
hyperattenuation (arrow) in the straight sinus and bilateral transverse sinuses.

Figure 2. Lateral view of the computed tomography scan of the head
illustrating an abnormal hyperattenuation (arrow) in the straight sinus and
bilateral transverse sinuses.

Figure 3. Magnetic resonance venography illustrating the absence of flow in
the straight sinus and bilateral transverse sinuses (white arrow).

vaccinated with the second dose of the AstraZeneca COVID-19
vaccine at ~1 month prior to his admission.

Upon an examination of his vital signs, he was found to
have a body temperature of 36.4°C, a pulse rate of 64 beats
per minute, a respiratory rate of 18 breaths per minute and
a blood pressure of 119/68 mmHg. A neurological examina-
tion only revealed left homonymous upper quadrantanopia.
His serum white blood cell count was 12.58x10%/ul with a
neutrophil percentage of 68.7%, C-reactive protein level of
1.34 mg/1, a platelet count of 361x10°/ul and elevated D-dimer
levels (0.98 ug/ml). A provisional clinical diagnosis of acute
cerebrovascular accident was thus made.

A computed tomography (CT) scan of the head revealed an
abnormal hyperattenuation in the straight sinus and bilateral
transverse sinuses (Figs. 1 and 2). A diagnosis of CSVT was
made following a consultation with a neurologist. The patient was
treated with enoxaparin at 6,000 IU, levetiracetam at 1,000 mg
and mannitol at 100 ml via an intravenous drip. Following admis-
sion, a magnetic resonance venography revealed the absence of
flow in the straight sinus and bilateral transverse sinuses (Fig. 3).
A thrombophilic investigation revealed a plasma homocysteine
level of 59.03 ymol/l (upper normal limit, 15.39 pgmol/l) and
a vitamin BI12 level of <148 (lower normal limit, 187 pg/ml).
The levels of protein C (70-140%), protein S (60-130%) and
antithrombin III (75-125%) were within the normal range.
CSVT secondary to homocystinemia was diagnosed, which is
an unusual, yet treatable condition.

The treatment administered included anticoagulation and
vitamin B12 supplementation. The patient was administered
vitamin B12 at 500 mcg twice per day, pyridoxine at 50 mg
per day, folic acid at 5 mg two times per day and edoxaban
at 60 mg per day. After 7 days of treatment, his headache and
quadrantanopia were improved, and the patient was discharged.

Discussion

N,O is a recreational inhalant which exerts euphoric and
hallucinatory effects and has recently become popular among
adolescents and young adults in Taiwan. Previous studies
have found several adverse effects related to the dysfunction
of vitamin B12 metabolism, such as macrocytic anemia,
peripheral neuropathy, skin hyperpigmentation, subacute
combined degeneration of the spinal cord, deep vein throm-
bosis, pulmonary embolism, aortic thrombosis and bone
marrow suppression. CSVT has an estimated incidence of 3-4
per million adults and 7 per million children per year, with a
predominance among younger individuals (8). N,O irrevers-
ibly oxidizes the cobalt atom of vitamin B12 and inhibits the
methionine synthase, leading to an increased blood homocys-
teine level. Hyperhomocysteinemia and vitamin B12 deficiency
are considered as risk factors for venous thrombosis (9-11).
During the COVID-19 era, post-vaccination cerebral venous
thrombosis is the most common manifestation of VITT. In
particularly, individuals who received the vaccine were found
to suffer from headache with the acute onset of neurological
deficits such as weakness, visual loss and hypotonia (1).
VITT commonly occurs at 7-10 days after the first dose
of the vaccine; however, in the patient described herein, it
occurred at 1 month after the second dose of the vaccine.
The blood test did not meet the diagnostic criteria for VITT
(platelet count <15x10°/U1 and D-dimer levels >2 pug/ml); thus,
the consumption of N,O was considered the leading cause
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of cerebral venous thrombosis rather than the COVID-19
vaccine (12). The treatment of the patient included antico-
agulation and vitamin B12 supplementation (13).1In the present
study, the patient was administered vitamin B12 at 500 mcg
twice per day, pyridoxine at 50 mg per day, folic acid at 5 mg
two times per day and edoxaban at 60 mg per day. After 7 days
of treatment, his headache and quadrantanopia were improved,
and the patient was discharged.

Apart from CSVT, nitrous oxide can damage multiple
systems, particularly the nervous system; however, the exact
mechanisms of N,O-induced toxicity remain controversial.
The discontinuation of N,O use and the timely supplementation
of vitamin B12 are essential for a good prognosis (14).
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