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mood disorders. The most recent study by Fan et al.[16] 
had negative outcomes, but the fact that the caffeine users 
and non-users had differential response to allopurinol 
corroborates the hypothesis. Recent evidence of increased 
uric acid levels in drug-naïve subjects with bipolar disorder 
during first manic episode further warrants the attention 
of researchers to this novel mechanism in pathophysiology 
of bipolar mood disorder.[17]

Ram J. Bishnoi
University of Texas Health Science Center,  

San Antonio, Texas, USA

Address for correspondence: Dr. Ram J Bishnoi,  
University of Texas Health Science Center, San Antonio - 78229, Texas, USA. 

E-mail: Bishnoi@uthscsa.edu

REFERENCES

1. Kraepelin E. Manic-Depressive Insanity and Paranoia. 
Edinburgh, Scotland: E & S Livingstone; 1921.

2. Machado-Vieira R, Lara DR, Souza DO, Kapczinski F. 
Purinergic dysfunction in mania: An integrative model. Med 
Hypotheses 2002;58:297-304.

3. Anumonye A, Reading HW, Knight F, Ashcroft GW. Uric-acid 
metabolism in manic-depressive illness and during lithium 
therapy. Lancet 1968;1:1290-3.

4. Machado-Vieira R, Lara DR, Souza DO, Kapczinski F. 
Therapeutic efficacy of allopurinol in mania associated with 
hyperuricemia. J Clin Psychopharmacol 2001;21:621-2.

5. Brooks SC, Linn JJ, Disney N. Serotonin, folic acid, and 
uric acid metabolism in the diagnosis of neuropsychiatric 
disorders. Biol Psychiatry 1978;13:671-84.

6. Barden N, Harvey M, Gagné B, Shink E, Tremblay M, Raymond 
C, et al. Analysis of single nucleotide polymorphisms in 
genes in the chromosome 12Q24.31 region points to P2RX7 
as a susceptibility gene to bipolar affective disorder. Am J 
Med Genet B Neuropsychiatr Genet 2006;141:374-82.

7. Lucae S, Salyakina D, Barden N, Harvey M, Gagné B, Labbé 
M, et al. P2RX7, a gene coding for a purinergic ligand-gated 
ion channel, is associated with major depressive disorder. 
Hum Mol Genet 2006;15:2438-45.

8. Burnstock G. Historical review: ATP as a neurotransmitter. 
Trends Pharmacol Sci 2006;27:166-76.

9. Kilzieh N, Akiskal HS. Rapid-cycling bipolar disorder. An 
overview of research and clinical experience. Psychiatr Clin 
North Am 1999;22:585-607.

10. Lara DR, Dall’Igna OP, Ghisolfi ES, Brunstein MG. Involvement 
of adenosine in the neurobiology of schizophrenia and its 
therapeutic implications. Prog Neuropsychopharmacol Biol 
Psychiatry 2006;30:617-29.

11. Pacher P, Nivorozhkin A, Szabó C. Therapeutic effects of 
xanthine oxidase inhibitors: Renaissance half a century after 
the discovery of allopurinol. Pharmacol Rev 2006;58:87-114.

12. Machado-Vieira R, Andreazza AC, Viale Cl, Zanatto V, 
Cereser V Jr, da Silva Vargas R, et al. Oxidative stress 
parameters in unmedicated and treated bipolar subjects 
during initial manic episode: A possible role for lithium 
antioxidant effects. Neurosci Lett 2007;421:33-6.

13. Brunstein MG, Ghisolfi ES, Ramos FL, Lara DR. A clinical 
trial of adjuvant allopurinol therapy for moderately refractory 
schizophrenia. J Clin Psychiatry 2005;66:213-9.

14. Akhondzadeh S, Milajerdi MR, Amini H, Tehrani-Doost M. 
Allopurinol as an adjunct to lithium and haloperidol for treatment 
of patients with acute mania: A double-blind, randomized, 
placebo-controlled trial. Bipolar Disord 2006;8:485-9.

15. Machado-Vieira R, Soares JC, Lara DR, Luckenbaugh DA, 
Busnello JV, Marca G, et al. A double-blind, randomized, 
placebo-controlled 4-week study on the efficacy and safety of 
the purinergic agents allopurinol and dipyridamole adjunctive to 
lithium in acute bipolar mania. J Clin Psychiatry 2008;69:1237-45.

16. Fan A, Berg A, Bresee C, Glassman LH, Rapaport MH. 
Allopurinol augmentation in the outpatient treatment of 
bipolar mania: A pilot study. Bipolar Disord 2012;14:206-10.

17. Salvadore G, Viale CI, Luckenbaugh DA, Zanatto VC, Portela 
LV, Souza DO, et al. Increased uric acid levels in drug-naïve 
subjects with bipolar disorder during a first manic episode. 
Prog Neuropsychopharmacol Biol Psychiatry 2010;34:819-21.

Access this article online

Website:

www.ijpm.info

Quick Response Code

DOI:

10.4103/0253-7176.131008

Management of Prolonged Seizures During 
Electroconvulsive Therapy

Sir,

The authors present a case of a 26-year-old male who 
developed what they report as “status epilepticus” 
following ECT.[1] We suggest that he may have had a 
prolonged seizure instead, defined as a seizure lasting 

longer than 3 minutes following the ECT stimulus. 
Prolonged seizures are more common in younger 
patients.[2] Early identification of prolonged seizures 
and treating them pre-emptively is a priority that 
the authors recognize,[1] as this can prevent further 
complications. We provide recommendations for the 
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management of this relatively routine complication 
of ECT, which occurs in approximately 2% of cases.[2]

While a prolonged seizure is defined as one that lasts 
3 minutes, we feel that it is prudent to intervene at 
2 minutes of seizure activity and rapidly terminate 
any motor or electroencephalographic (EEG) seizure 
activity detected at that point, rather than wait any 
longer. Appropriate intervention at this point may 
prevent progression to status epilepticus. Although 
past definitions of status epilepticus had specified 
30 minutes of recurrent generalized convulsions 
without return of consciousness between episodes, more 
recent definitions suggest 5 minutes as the threshold 
for an operational definition.[3]

Simultaneous EEG monitoring is used in addition 
to EMG, allowing detection of both motor and EEG 
seizure activity, which may not be accompanied by 
any motor features. We typically terminate any seizure 
activity still occurring at two minutes, by using one-
half the dose of the induction agent used (typically 
methohexital or propofol), as both are anti-convulsant 
and short-acting. In most cases, the EEG seizures end 
a few seconds after this, and the patient continues on 
EEG monitoring until full return of respiratory function 
and return of consciousness. EEG monitoring is 
necessary to detect non-convulsive seizure activity that 
may extend beyond the generalized tonic-clonic phase 
of the ECT-induced seizure. If EEG is not available, 
extra precautions should be taken to terminate any 
seizure activity at 120 seconds. In some cases, ictal 
activity may not be detectable by the two-lead bifronto-
mastoid montage used, in the case of limbic seizures 
occurring in deeper structures.[4] Post-ictal agitation 
can be a sign of non-convulsive seizure activity, and 
the standard treatment of post-ictal agitation is with 
a short acting IV benzodiazepine such as midazolam 
(1-2 mg) or lorazepam (2-4 mg).[2] Diazepam 5-10 mg 
could be used as an alternative if other agents are not 
available. Close attention to airway management and 
prevention of hypoxia are important as the patient is 
stabilized.If still not possible to control the seizure, 
guidelines for ICU level care of intractable seizures 
should be followed.[5]

Patients who have a prolonged seizure should undergo 
a review of their medications and history to determine 
risk factors, which could be addressed, including 
electrolyte disturbances, history of known seizure 
disorder, traumatic brain injury, hypoxia, pregnancy, 
medications such as lithium, theophylline, tricyclics, 
trazodone, caffeine or withdrawal from anti-convulsants, 
benzodiazepines or alcohol.[6] Lithium doses are reduced 
during acute phase ECT, and the evening dose of lithium 
should be held prior to a continuation ECT session. 

A recent case report highlights the risk of prolonged 
seizures in patients on lithium.[7]

In summary, we note two additional steps, which can 
be taken to reduce the risk of prolonged seizures in 
ECT — prompt termination of any seizure activity at 
120 seconds post-stimulus, and using propofol as the 
choice induction agent in patients with risk factors for 
a prolonged seizure, (including younger age groups). 
Propofol has anti-convulsant properties and reduces 
seizure duration in ECT.[2] Patients who have experienced 
a prolonged seizure may be switched from other agents 
to propofol on subsequent treatments. Our hope is 
the safety of ECT worldwide will be improved with 
heightened vigilance for this preventable complication.
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