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Abstract

This report details the presence of hyperammonemia in a patient who sustained cardiac arrest after a traumatic amputation. Serum
ammonia levels may rise due to numerous etiologies; however, few reports detail its usefulness in diagnosing subclinical seizures.
In this case, we successfully utilized persistently elevated serum ammonia levels as a marker of subclinical seizures in a patient who
sustained traumatic cardiac arrest.
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1. Introduction

This report details the presence of hyperammonemia
in a patient who sustained cardiac arrest after a traumatic
amputation. Serum ammonia levels may rise due to nu-
merous etiologies; however, few reports detail its useful-
ness in diagnosing subclinical seizures.

2. Case Presentation

A 51-year- old male presented to the emergency depart-
ment (ED) in hemorrhagic shock from a traumatic leg am-
putation after he was struck by a car. The patient had a
glasgow coma score (GCS) of 3 and sustained a cardiac ar-
rest. In the ED, the hemorrhage was controlled, blood prod-
ucts were administered, and the patient had a rapid re-
turn of spontaneous circulation. The patient was taken
to the operating room for definitive hemorrhage control
and completion amputation. Head computerized tomog-
raphy (CT) scan revealed cerebral edema. Keppra (Leve-
tiracetam) 500 mg was given twice daily for seizure pro-
phylaxis, mannitol 12.5 grams was given every eight hours
for cerebral edema and an intracranial pressure (ICP) mon-
itor was placed. Initial labs included pH 6.8, lactate > 15
mmol/L, creatinine kinase (CK) 1267 IU/L, aspartate amino-
transferase (AST) 354 IU/L, alanine aminotransferase (ALT)
391 IU/L, and total bilirubin (TB) 0.6 mg/dL. Day 2, repeat
labs revealed pH 7.44 and lactate 1.6 mmol/L. CK levels rose
to 1761 IU/L but trended down to 887 IU/L by day 4. Hepatic
transaminases peaked AST 7163 IU/L and ALT 5541 IU/L day 2,

normalizing by day 7 (Figure 1). Repeat neurologic assess-
ments revealed GCS of 3 with a cough, gag reflex, and spon-
taneous respirations on the mechanical ventilator. Repeat
head CT scan revealed cerebral edema with evidence of
anoxic encephalopathy. An electroencephalogram (EEG)
revealed frequent diffusely expressed generalized spikes
representative of seizure activity, despite no generalized
seizures. Serum ammonia level was elevated, 37 µmol/L.
Keppra dosing was increased to 1000 mg given twice daily
and the subclinical seizure activity on EEG resolved. Days
4 - 8, the ICP monitor was removed and there was no
change in neurologic status. Despite lactulose administra-
tion, the serum ammonia level remained elevated. There-
fore, a repeat EEG was performed, as seizures may be a
source of the hyperammonemia. This EEG revealed an in-
creased frequency of spikes, creating a pattern suggestive
of seizures. Keppra dosing was increased to 1500 mg given
twice daily. Dilantin (Phenytoin) 100 mg was given every 8
hours in addition to Keppra, with resolution of the subclin-
ical seizure activity on EEG. Day 10, the patient underwent
tracheostomy and percutaneous endoscopic gastrostomy
tube placement. Day 18, the patient transferred to the sur-
gical ward and was discharged to traumatic brain injury
rehabilitation day 32. Discharge GCS was 5, repeat EEG’s
revealed no seizure activity, and the serum ammonia level
normalized.
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Figure 1. Laboratory Data

3. Discussion

Ammonia is toxic to the central nervous system and
can lead to personality changes, loss of consciousness, neu-
romuscular dysfunction, cerebral edema, diminished cog-
nition, coma, and death. Most commonly, hyperammone-
mia is derived from liver cirrhosis, a dysfunctional liver un-
able to metabolize ammonia leading to its accumulation.
If the liver functions normally, then ammonia should be
cleared. Therefore, in the non-cirrhotic patient, hyperam-
monemia may derive from medication toxicities, urea cy-
cle disorders, infection due to urease-producing bacteria,
errors in metabolism, hyperalimentation, trauma, acido-
sis, increased muscle activity, and renal tubular acidosis
(1). Nakamura et al. found a strong correlation between
ammonia elevation and acidosis in idiopathic epileptic pa-
tients. They concluded that the mechanism for hyperam-
monemia after seizure was attributed to ammonia pro-
duced from acidosis and from muscle contraction. Acido-
sis can inhibit the glycolysis pathway in red blood cells,
thereby leading to an accumulation of ammonia in the
blood (2). Barta and Babusikova suggested that ammo-
nia in cardiac arrest patients was produced mainly in red
blood cells due to acidosis and hypoxia (3). Lin et al. in-
vestigated the association between elevated blood ammo-
nia and partial pressure of ammonia seen in out of hospi-
tal cardiac arrest patients and their return to spontaneous
circulation (ROSC). They found that blood ammonia levels
greater than 84 umol/L were most predictive of patients
who would did not have ROSC (4). Hyperammonemia from
seizures can derive from excessively contracting muscles.
Generalized tonic-clonic seizures are the only seizure type
reported associated with excessive production of ammo-
nia. The contractions from a generalized seizure lead to
muscle protein breakdown and the accumulation of am-
monia in the blood. This rapid accumulation of ammo-

nia overwhelms the liver’s ability to metabolize it. How-
ever, once the seizures cease, a healthy liver should rapidly
lower ammonia levels. This mechanism is emphasized by
the excess of serum ammonia found in non-cirrhotic pa-
tients after strenuous exercise (5). Hung and colleagues
proposed that transient hyperammonemia is more of a
consequence rather than a primary cause of seizures. They
suggested that if hyperammonemia was the primary cause
of seizures, ammonia levels should remain elevated until
therapy is initiated (6). This report details persistently ele-
vated serum ammonia levels in a non-cirrhotic trauma pa-
tient who had resolution of numerous potential etiologies
for the hyperammonemia including cardiac arrest, severe
metabolic acidosis, ischemic hepatitis, and rhabdomyoly-
sis. In this case, the etiology for hyperammonemia was per-
sistent subclinical seizures. With aggressive use of seizure
medications, the seizures were controlled at which time
the serum ammonia levels normalized.

The etiology of hyperammonemia can be multi-
factorial in the non-cirrhotic patient. This report is the
first to detail the use of hyperammonemia as a marker
of subclinical seizures in a trauma patient post cardiac
arrest.

Footnote

Authors’ Contribution: Patricia Aswani, data acquisi-
tion, manuscript production; Michael Kalina, data acqui-
sition, manuscript production and revision.
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