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Patient Presentation

EMS in codes with a 41 year old male
coming to the emergency department via
EMS for evaluation of seizure like activity.




What do | see?

A sleepy, but
arousable man who
appears to be
postictal

| walk into the room

EMS Report

Patient is a 41 year old
male presenting coming
from the local
psychiatric facility for a
witnessed tonic clonic
seizure lasting
approximately 3
minutes

Tachycardic and mildly
hypotensive in route
Did not give any meds
in route.

Paperwork from the facility

Paperwork from the facility has very little
information. There is no listed history of
seizures in the past.

Medical History: No listed history of
seizures. Depression and asthma

Family Medical History: None
Medications: Started olanzapine 3 days
prior otherwise no other medications listed
Surgeries: None

Allergies: No known drug allergies




Airway:
Breathing:

Circulation:

Sleepy, but arousablecan answer his name.
Airway intact.

Bilateral breath sounds clear to auscultation

2+ pulses in all extremities. Warm and well
perfused extremities on exam.



Initial Vitals:

Temperature:36.6 Oral
Pulse: 140

Respiratory Rate: 16
Blood Pressure:91/58

Sp0O2:95% on Room Air




Additional History:

Per patient:

Although patient seems to be improving over time, he is postictal appearing and he is having a hard time

answering many questions about the events prior to arrival. Denies any recent illness. Denies any history of
seizure.

Per psychiatric facility sitter who arrives:

He states that he witnessed the episode. Had a full tonic clonic seizure lasting 3 minutes. No medications were

given and the episode stopped on its own. He was very confused afterward and minimally responsive, but is
slowly improving.

He has been at their facility for about 4 days. They started him on olanzapine 3 days ago and he has not had any
issues with it. No recent trauma or head injury that they witnessed. Has not shown any signs of illness recently
although there are other patients there with a cough.



Physical Exam

General appearance:

Patient is sleepy, but easily
arousable, has no need for
immediate airway protection. Does
have wet clothes and smells of urine
consistent with loss of bladder

Neck: Supple, no meningeal signs
Skin: Warm, dry. No rashes
Musculoskeletal: No midline

tenderness to palpation of the
midline cervical, thoracic, or
lumbar spine. No paraspinal muscle
tenderness. Extremities are non
tender, non swollen, and have full
range of motion

HEENT:

Head: Normocephalic,
atraumatic. No racoon sign. No
battle sign. No deformities of
the face

Eyes: Pupils are equal round and
reactive to light. No
conjunctival pallor.

Ears: No hemotympanum
Mouth: Mucous membranes are
moist. No tongue lacerations, no
lesions of the buccal mucosa.



Physical Exam
(cont)

Respiratory: There are no
retractions. No significant
increased work of breathing, lungs
are clear to auscultation bilaterally

Cardiovascular: Tachycardic and

regular thythm. Cap refill is non
delayed, warm and well perfused
extremities. Distal pulses 2+

Gastrointestinal: Abdomen is soft,

non tender. No guarding or
rebound. No palpable masses

Neurologic: Cranial nerves II
through XII are grossly intact. The
patient moves all 4 extremities
spontaneously. No facial
asymmetry. Normal lateral gaze in
both eyes. Visual fields intact in all
4 quadrants. Pupils are equal and
reactive. No pronator drift. Normal
finger to nose. Patient is able to
grip and release hands with grip
strength symmetric. No gross upper
extremities sensory deficits. Upper
and lower extremity Motor 5/5 in
strength. Normal heel to shin. No
gross lower extremity sensory
deficits. Can stand unassisted
without difficulty or ataxia



Differential
Diagnosis

ICH

Mass

Arrhythmia
Pneumonia
Pneumothorax
Electrolyte abnormality
Meningitis

Intoxication

Withdrawal

Infection

Medication side effect
Seizure disorder
Viral illness



Initial Orders:

Labs: Imaging:

- CBC - CT head

- CMP - CXR

- Coagulation panel - EKG

- CK -

- Urine and serum drug screens Medications:

- Viral swabs for COVID, influenza, 1L IVF

and RSV - 60 mg/kg loading dose of IV

- UA Keppra

You notice the patient is still tachycardic after 2L of IVF (one by EMS,
one by you) so you add on a-dimer too



Electrocardiogram
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WBC

Hemoglobin

Hematocrit

Platelet Count

PT

INR

PTT

D-Dimer

Sodium 138
Potassium 4.6
Chloride 101
Carbon Dioxide 27
Anion Gap 15
BUN 13
Creatinine 1.48
Glucose 113
Calcium 9.1
Magnesium 1.7
Total Bilirubin 0.5
AST 42
ALT 61
Creatine Kinase 64
Albumin 3.8




Opiates

Negative

Oxycodone

Negative

Fentanyl

Negative

Salicylates <25
Acetaminophen <10.0
Ethyl Alcohol <10

Propoxyphene

Negative

Barbiturates

Negative

TCAs

Negative

PCP

Negative

Amphetamines

Negative

Benzodiazepines

Negative

COVID Negative
Influenza A Negative
Influenza B Negative
RSV Negative

Cocaine

Negative

Urine Color Yellow
Appearance Slightly Cloudy
pH 5.0
Specific Gravity 1.026
Ketones Negative
Glucose Negative
Nitrite Negative
Leukocyte Esterase | Negative
Blood Negative
Epithelial Cells 1-2
Bacteria Few

Cannabinoids

Negative







Patient re -evaluation

The patient was re-evaluated again. Continues to be non-hypoxic on room
air with no significant increased work of breathing. He seemed to be at his
mental status baseline and was speaking in full sentences answering
questions appropriately. No focal neurologic deficits on repeat exam.




You run to the room and....

Prior to any further evaluation, the patient has another witnessed seizure
while in the middle of a conversation with the nurse. Seizure is tonic
clonic lasting approximately 1 minute. After cessation, the patient 1s
unresponsive and found to be pulseless. ACLS is initiated. The patient is
intubated with first pass success and resuscitation efforts are continued.

peucock




You get a i-STAT VBG




Resusciation

The patient is in asystole. In the setting of an elevated D-
Dimer, tachycardia and a cardiac arrest, TNKase is given.
ACLS continued for an additional 20 minutes after
thrombolytics administration. Bedside cardiac ultrasound
performed with no cardiac activity.




No ROSC is ever achieved and the
time of death 1s declared at 1:27 am.



Why did this happen and what was
the cause of his first time seizure?






MASSIVE PULMONARY EMBOLISM
PRESENTING AS A FIRST TIME SEIZURE




Case Solution: The patient’s confirmed post mortem cause of death was bilateral
segmental pulmonary emboli leading to cardiovascular collapse presenting as a first
time seizure.

Upon arrival, his initial tachycardia was presumed to be from his seizure, but
without resolution after adequate fluid resuscitation, we did add on a D-Dimer for
further evaluation of the patient. He was intermittently tachypneic but never
hypoxic and he never complained of chest pain or shortness of breath.

With initial risk stratification of the patient his only PERC criteria was the
tachycardia and Wells’ Score for PE was considered low risk which is why we
proceeded with a D-Dimer as opposed to immediately ordering a CT Chest with PE
protocol.



PERC Rule for Pulmonary Embolism

Rules out PE if no criteria are present and pre-test probability is <15%.

Wells' Criteria for Pulmonary Embolism

Objectifies risk of pulmonary embolism.

When to Use v Pearls/Pitfalls v Why Use v
Clinical signs and symptoms of DVT “ Yes +3

PE is #1 diagnosis OR equally likely

When to Use v Why Use v

Age 250

HR 2100

0, sat on room air <95% No 0

Heart rate > 100 ‘ No 0

uniaterl leg swe“ing @
HemoptySiS mIJ
Surgery or trauma <4 weeks ago requiring

treatment with general anesthesia

Immobilization at least 3 days OR surgery in “E
the previous 4 weeks

Previous, objectively diagnosed PE or DVT “ Yes +1.5
Malignancy w/ treatment within 6 months or “ Yes +1
palliative

Hormone use “ Yes +1 1
Oral contraceptives, hormone replacement or ° 5 points

1 Eriteria Low risk group: 1.3% chance of PE in an ED population.

Prior PE or DVT No 0

If any criteria are positive, the PERC rule cannot be used to rule out PE in this patient. Another study assigned scores < 4 as “PE Unlikely” and had a 3% incidence of PE.



Our D-Dimer returned elevated at 3723. On re-evaluation, the
patient was not tachypneic, had no conversational dyspnea, had no
complaints of chest pain or shortness of breath, and remained not
hypoxic. We did go ahead and order the CT Chest with PE Protocol
for further evaluation, but prior to getting the patient to the scanner,
they had another seizure and was found to be pulseless. TNKase was
administered in the setting of the elevated D-Dimer, tachycardia, and
cardiac arrest.



When a patient presents with a first time seizure there is a long list of things that are
typically on the differential including but not limited to infection, mass, ICH, intoxication,
electrolyte abnormality, syncope, or withdrawal, medication side effects. Very rarely does
pulmonary embolism come to mind as a potential cause especially in the setting of no
hypoxia or reported chest pain or shortness of breath. My research into this case showed that
the prevalence of pulmonary emboli in patients with the presentation of seizure is <1% (1).

One article that I looked at cited a mortality rate of as high as 30% for pulmonary
embolism if untreated. 10% of patients with a new, acute PE die suddenly, often within the
first 2 hours of presentation so keeping a broad differential and being aware of this as a
cause, although rare, 1s important. (2) Risk stratification tools like Wells’ Criteria or the
PERC rule can be used in conjunction with history, patient’s clinical appearance and
presentation, and vitals to determine the best approach to ruling out or diagnosing a
pulmonary embolism.



Mortality rate of acute pulmonary embolism according to Czech (2) and European (3) Guidelines

Clinical presentation of acute pulmonary embolism Mortality rate

Unselected population 11.4% at 2 weeks, 17.4% at 3

months
Massive pulmonary embolism
Overall 18% to 65%
Treated Approximately 20%
With cardiogenic shock 25% to 30%
With resuscitation 65%
Submassive pulmonary embolism 5% to 25%

Pulmonary embolism with mobile thrombi in right-heart As high as 27%

chambers

Small pulmonary embolism Up to 1%




Massive PE is characterized by systemic hypotension (defined as a
systolic arterial pressure < 90 mmHg or a drop in systolic arterial
pressure of at least 40 mmHg for at least 15 minutes) or shock. The
altered mental status component to a massive pulmonary embolism 1s
attributed to shock. This can be manifested by evidence of tissue
hypoperfusion and hypoxia, which may include an altered level of
consciousness, oliguria, or cool, clammy extremities. (3) In this case, the
hypoperfusion manifests as seizure. The patient was hypotensive and
tachycardic for EMS and upon arrival to the emergency department
although this did improve with IV fluids, it was indicative of his
cardiovascular compromise.



High risk PE
(Massive)

Intermediate-risk PE
(Submassive)

Sustained HoTN:
- sBP < 90mmHg for 15m
- Inotropic support

Lack of pulse
Bradycardia with signs of shock

All of the following:

- sBP > 90mmHg
- RV dysfunction OR myocardial necrosis

RV dysfunction:

- Imaging evidence on CT/Echo
- BNP > 500 pg/mL

- ECG changes

Myocardial necrosis:
-TnT> 14



One article reviewed 10 case reports of patients who presented
with seizures and were found to have pulmonary emboli as the cause.
It found that 9/10 patients had tachycardia that was persistent after
the resolution of the seizure and that all of them had no history of
seizure disorders. 70% of them lead to death due to the
cardiovascular collapse.(4)

In conclusion this was an unfortunate outcome for our patient,
but a reminder to always keep a broad differential on our patients and
to continue to re-evaluate our vitals and clinical picture after
resuscitative efforts.



Using olanzapine is associated with an increased risk of
pulmonary embolism (PE), a potentially fatal form of venous
thromboembolism (VTE)

. The risk 1s highest when first starting the medication, though it
can occur at any time. While the absolute risk is rare, it 1s crucial
for healthcare providers and patients to be aware of this potential
adverse effect.

Increased risk with olanzapine

e Atypical antipsychotics: Studies suggest that second-
generation (atypical) antipsychotics like olanzapine carry a
higher risk of VTE than older conventional antipsychotics.
A 2023 FDA safety report also found a disproportionately
high rate of VTE events reported for olanzapine compared to
other second-generation antipsychotics.

Clanpapaied
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Olanzapine 1s a second-generation antipsychotic agent commonly
prescribed for schizophrenia. Its typical side effects include weight gain,
drowsiness, and other antimuscarinic effects. The association between

antipsychotic agents and venous thromboembolism was first described in the
1950s

The mechanism by which olanzapine triggers or precipitates the
thromboembolic conditions remains unknown. The olanzapine-induced
metabolic changes such as dyslipidaemias, hyperleptinemia,
hyperglycaemia, and hyperhomocysteinemia might, in part, account for a
decreased thrombolysis but hardly responsible for the venous
thromboembolism events [3]. Olanzapine is a 5-hydroxytryptamine receptor
antagonist. Therefore, it may raise the blood serotonin leading to accelerated
platelet aggregation and increased thromboembolic risk.


https://pmc.ncbi.nlm.nih.gov/articles/PMC8331313/#B3
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Additional tools: MD Calc
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