
                                                                                       ournal of Medical Case Reports and Case Series ISSN: 2692-9880 

 

Citation: Daud FJ, Nouini A (2024) Rapid Mental Status Deterioration And Acute Vertigo In A 18-Year-Old Female: A Case Report. J Med Case Rep Case Series 5(03): 

https://doi.org/10.38207/JMCRCS/2024/MAR05030430 

Case Report                                                                                                                                                                                                                                                                     Volume 5 Issue 03 

Rapid Mental Status Deterioration And Acute Vertigo In A 18-Year-Old Female: A Case Report 

Daud Fadi Jean1*, Nouini Adrâa2* 

1Emergency department, Delta Hospital- Chirec, Brussels, Belgium 

2Neurology department, Delta Hospital- Chirec, Brussels, Belgium, adraa.nouini@gmail.com 

*Both authors are first authors 

Received date: 08 February 2024; Accepted date: 28 February 2024; Published date: 04 March 2024 

Citation: Daud FJ, Nouini A (2024) Rapid Mental Status Deterioration And Acute Vertigo In A 18-Year-Old Female: A Case Report. J Med Case 

Rep Case Series 5(03): https://doi.org/10.38207/JMCRCS/2024/MAR05030430 

Copyright: © 2024 Nouini Adrâa. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

 

Introduction  

Background  

Nitrous oxide poisoning has been more and more common for several 

years. This hilarant gas is nowdays mostly consumed by young adults 

and teenagers for recreational purposes. It also used in the healthcare 

institutions for its analgesic, sedative and anesthetic proprieties.  

We will report the case of a young eighteen-year-old patient who 

presented to the emergency department (ED) with multiple 

neurological and psychiatric symptoms, with cerebral white matter 

lesions that is not frequently reported in the medical literature.  

  

Case Report  

An eighteen-year-old patient presented to the ED on 13/12/2022, 

accompanied by her family members. She does not have any medical 

history. She does not take any medication and has no allergies. Since 

a night out with her friend two days before the presentation, she 

reports excessive sleeping, anorexia, positional orthostatic vertigo, 

and balance impairment. She also reports bilateral upper limbs 

paresthesia without weakness or walking difficulties. She also has 

intermittent blurry vision and memory impairment for one week.  

The patient’s mother describes episodes in which her daughter loses 

contact and “keep staring”, without conscience loss. One day before 

the presentation, the mother found the patient unconscious in the 

bathroom. The patient reports no fever, chills, weight loss or night 

sweating. She does not have any cardio-pulmonary, digestive, or 

urinary symptoms.  

She smokes 10 cigarettes a day since 6 years. She consumes excessive 

amounts of alcohol occasionally (binge drinking). She also reports 

nitrous oxide consumption since two years, around hundred 

inhalations per day on average.    

The patient’s mother describes scholar difficulties and social isolation 

during the past year. She frequently has a depressive humor and 

compulsive behaviors like excessive shopping and binge eating.  

On clinical examination, vital signs were normal.  

Heart sounds are normal, regular without murmur. The lung sounds 

were normal. Her peristalsis was present and abdomen soft without 

hepatosplenomegaly.  

On the neurological examination, she was bradypsychic but oriented 

towards person, place and time. She had a normal pupillary light 

reflex and normal cranial nerfs test. The meningeal signs were 

negative.  

She had a normal motor exam with 5/5 strength on four limbs.  

Sensory examination for light touch, pain and vibration were normal. 

Ankle tendons reflexes were absent on both sides, the other tendon 

reflexes were normal and symmetric. She had no ataxia and the finger 

to nose test was normal. The Romberg sign was present. Babinski sign 

was absent.  

Based on the patient’s anamnesis and clinical examination, the 

diagnosis of nitrous oxide poisoning and vitamin B12 deficiency was 

made.  

Blood test showed vitamin B12 deficiency (< 150ng/L) and 

hyperhomocysteinemia. The cerebral scanner was normal.  

On the next day, the patient went to the neurology department and an 

electro-encephalography showed epileptic encephalopathy.  

Visual evoked response test shows prolonged P100 latency > 118 ms 

on both eyes that was more severe on the left eye that indicates optic 

neuropathy (Figure 1)  

Electormyography was normal and with no evidence of 

polyneuropathy. Brain MRI three month later showed two white 

matter lesions, the first one involving the left frontal periventricular 

white matter and the second one involving the external left capsule 

(Figure 2). 
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Figure 1: 

A. Visual evoked response : left eye. 

 

B. Visual evoked response : right eye 

 

 

Figure 2: 

 

A: T1 Brain MRI showing left external capsular white matter lesion. 
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B: T1 Brain MRI showing left frontal periventricular white matter lesion 

 

The spinal cord MRI showed no evidence of myelopathy.  

We started treatment with vitamin B12 replacement and 

levetiracetam. After one month of treatment, the vertigo disappeared 

and the patient reported a significant improvement with her memory 

loss, she had no more visual symptoms. Her neurological exam 

showed normal ankle reflexes and Romberg sign was absent.  

Her control EEG showed resolution of the epileptic activity and we 

stopped the levetiracetam.  

 

Discussion 

Nitrous oxide had been used in the medical field since the nineteen 

century and since 1956 there has been more and more evidence to its 

toxic effect, that are most commonly neurologic, psychiatric, cardiac 

and hematologic [1]. It also used in the food industry to fabricate 

whipped cream, which makes it accessible to the general population 

and can be purchased for recreational use due to its euphoric and 

dissociative effects. Individuals can inhale nitrous oxide through 

balloons or canisters [1].  

The most frequent complications of nitrous oxide toxicity are 

neurological disorders. Several theories has been proposed to explain 

this effect, mostly the inactivation of vitamin B12 from its +1 state to 

+3. As a result, the inactivated vitamin B12 cannot fulfill its role as a 

cofactor of multiple chemical reactions:  

1. The generation of methionine from homocysteine via the 

methionine synthase enzyme, which is cobalamin dependent. The 

inactivation of this reaction results in the accumulation of 

homocysteine [7].  

2. Alteration in the conversion of 5-methytetrahydrofolate to 

tetrahydrofolate is important for DNA synthesis.  

3. Inhibition of the conversion of metylmalonic acid to succenyl-

coA via the methylmalonyl-CoA mutase enzyme that is also 

cobalamin dependent. This results in the accumulation of 

methylmalonic acid [22].  

The clinical presentation of patients with nitrous oxide toxicity is 

variable. The clinician distinguishes the symptoms of acute 

intoxication from chronic intoxication.  

During the acute intoxication, nitrous oxide passes more rapidly 

than oxygen through the alveoli basal membrane, which results in a 

transient hypoxia that is generally well supported in good health 

individuals but can cause mental status alteration as bradypschia , 

vertigo and  seizures like the case of our patient, or could event result 

in cardiopulmonary complications and cardiac arrest specially in 

patient with cardiovascular co morbidities [10].  

Our patient had probably presented clinical seizures when she was 

found in the bathroom. This hypothesis is reinforced by the next day 

EEG that showed spike waves. A recent study by Gao and Al has 

shown that the prevalence of seizures during nitrous oxide 

intoxication is 5% [5]  

Chronic intoxication has a different presentation: patients will 

mostly report paresthesia, weaknesses, ataxia, difficulty walking and 

memory loss. Usually, symptoms start with ascendant paresthesia that 

progress to ataxia and walking difficulties [3]. Less frequently, 

patients may report urinary or fecal incontinence, sexual dysfunction, 

or mental status alteration.  

Teenagers might present with less specific symptoms like abdominal 

pain, constipation or involuntary movements and it is important to 

consider nitrous oxide intoxication in these patients when they present 

to the ED. [3]  

Psychiatric symptoms include psychoses, behavioral and humor 

disorders.  It is important to mention that psychiatric symptoms might 

be the only presentation symptoms and it is important for the clinician 

to still consider N2O intoxication in these patients.  Nitrous oxide had 

been added to the 5th DSM edition [22]. Our patient had several 

psychiatric symptoms which are probably related to megalobastic 

mania due to vitamin B12 deficiency and includes depression, mania, 

irritability, paranoia, delusion and lability.  This clinical presentation 

was also described by Stabler and Al [15]  

Other than the neurological and psychiatric presentations, some 

patients might have nonspecific cardio-respiratory symptoms like 

dyspnea and chest pain.  
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Neurological complications include transverse myelitis and 

peripheral neuropathy that can be axonal ou demyelination 

neuropathy. Our patient, who had vitamin B12 deficiency, probably 

had demyelination myelopathy of the posterior and lateral corns of 

the spinal cords. She had paresthesia, balance difficulties, positive 

Romberg sign but no pyramidal syndrome as described in the study 

conducted by Stabler and Al [15]. The absence of myelopathy on the 

spinal cord MRI can be explained by the fact that it was done 3 

months after the correction of the vitamin B12 deficiency. She also 

had a deficiency optic neuropathy. The vitamin B12 deficiency can 

also cause cerebral white matter demyelination seen also in our 

patient (figure 2). In the study made by Bao and Al, 4 patients out of 

33 (12%) had white matter demyelination in the bilateral frontal, 

periventricular, and centrum semi vale regions on brain MRI [10]. In 

a recent study by Gao and Al that included 13 patients, 15% had such 

lesions. Our patients control brain MRI after 7 months showed no 

change in these lesions [5].  

Other than the neurological complications, recent studies showed that 

nitrous oxide intoxication can cause severe thromboembolic 

complications such pulmonary embolism, deep venous thrombosis, 

acute coronary artery syndrome and cerebral vascular accident [12] 

which could be related to the hyperhomocysteneimia and its 

prothrombotic effect. [13]  

The diagnosis of nitrous oxide intoxication can be challenging and is 

done mainly through anamnesis. The blood test isn’t specific. N2O 

has a very short half-life and is rapidly eliminated by the lungs.  

Vitamin B12 dosage and mean corpuscular volume are not sensitive 

enough to make the diagnosis and there is a bad correlation between 

the vitamin B12 blood value and its tissue stock value (which reflects 

more the tissue toxicity and clinical presentation). This means that 

blood vitamin B12 blood value can be still normal while nitrous oxide 

intoxication and B12 deficiency are already present. [14]  

Several studies showed that homocysteine and methylmalonic acid 

blood values are more sensitive than the vitamin B12 value for the 

diagnosis of nitrous oxide intoxication and homocysteine was 

elevated in about 90% of cases in some studies [17,8,23,13]  

Brain MRI can show toxic leuco-encephalopathy like we have seen 

with our patient, that’s why we recommend including brain MRI in 

the diagnostic approach.  

Electromyography is also important to look for peripheral 

neuropathy. A study conducted by Zheng and Al showed that 

peripheral neuropathy is the second most frequent complication of 

nitrous oxide intoxication after myelopathy [23].   

Prognosis after nitrous oxide intoxication is still limited, complete 

remission is possible, but persistence of sensitive and walking 

difficulties is common [8]. Our patient had a complete remission of 

her neurological symptoms.  

The remission rate of neurological complications varies from 

different studies. Vascoles and Al had a remission rate of 14% [18] 

while a study made by Lan and Al showed 46 % although this study 

included mostly teenagers and only 9 patients in total [9].  

The duration and severity of neurological symptoms before the 

diagnosis seem to be a factor influencing the rapidity of symptoms 

resolution after treatment initiation [11] and complete resolution of 

symptoms is higher in patients without spinal cord atrophy and with 

negative Babinski and Romberg signs upon presentation [18].  

Other factors that favorably influence symptoms resolution are young 

age and the absence of anemia [18]. The most frequent sequelae 

seems to be sensitive anomalies and fatigue [1,8].  

In what concerns the mortality rate, evidence is limited. Statistical 

review between 1985-2015 found 52 mortality cases mostly by 

asphyxia [4]  

The treatment of nitrous oxide intoxication consists mainly of the 

complete abstinence of N2O usage and vitamin B12 deficiency 

correction. Studies had shown no difference between the high dose 

oral and the classic intramuscular administrations [2,15,21]. It is 

important to mention that recent studies are showing that N2O might 

have a neurological toxicity per se, mainly motor neuropathy that is 

different than the classic demyelination sensitive neuropathy seen 

with vitamin B12 deficiency.  A case report published by Ji R and AL 

describes good response to methylprednisolone therapy in a patient 

who didn’t respond to B12 replacement which could indicate that 

corticoids might be a treatment option in such patients, further studies 

need to be done. [7]  

  

Conclusion  

Recreational use of nitrous oxide is more and more common since 

recent years mainly among teenagers and young adults. It is important 

to consider nitrous oxide intoxication in young patients presenting in 

the ED department with paresthesia and difficulty walking. Nitrous 

oxide toxicity is mainly due to vitamin B12 deficiency and 

complications are mainly neurologic, psychiatric and 

thromboembolic. We recommend adding brain MRI imaging for 

search for cerebral white matter lesions and EEG in patients with 

altered mental status. The treatment consists mostly in the complete 

abstinence of N2O usage and vitamin B12 replacement. Other therapy 

options are being studied. 
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