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Hot water epilepsy (HWE) is a type of reflex epilepsy triggered by a 
sensory stimulus specifically being a hot water bath, immersion in hot 
water or hot water shower [1].

Sensory epilepsy or reflex seizures induced by sensory stimuli are 
not uncommon phenomena [2]. In fact, Penfield first described it as 
long back as in 1941 [3].

Hyperthermia-induced seizures particularly precipitated by 
exposing the head to hot water are the second most common type of 
reflex epilepsy [4]. Hot water epilepsy was first reported in the year 
1945 in New Zealand [5]. Thereafter, most of the cases have been 
reported from Southern parts of India for reasons not clearly defined 
[6-9]. Although, reports have come from the rest of the world as well 
[5, 9,10].

The pathogenesis of this type of reflex epilepsy has remained an enigma 
for several decades. However, we have made significant in-roads into it in 
the past few years [9-13] characterizing its genotype [11-13] and clinical 
phenotype [6,14] in the human populations. Large cohorts of patients with 
HWE attending their Tertiary Care Center of National Institute of Mental 
Health and Neurosciences (NIMHANS) in India were studied for over 4 
years [6]. The study also investigated into other phenotypic variables of 
HWE such as gender (male>female), age (more common among young 
adults and children) and family history [14].

Thus, although in the past, HWE was being treated with some 
degree of skepticism in the clinical and scientific community, it has 
now been upgraded by being recognized as a reflex seizure precipitated 
by sensory stimulus by the International League against Epilepsy [15].

Electroencephalograhic [14,16], pathological [17] and imaging 
studies [18,19] on patients with HWE by these groups of investigators 
further points out to a temporal lobe phenomenon in a vast majority 
although other cortical areas are not spared.

The high prevalence of HWE in the South Indian population has 
led to the possibility of a founder effect. This has been investigated and 
certain linkages with genes been indicated [12,13].

About 16-18% of the patients with HWE subsequently develop 
spontaneous seizures in the absence of a hot water bath [14]. Therefore, 
a timely intervention and prevention of these seizures becomes 
imperative. We found that early prophylactic treatment with oral 
benzodiazepines prior to taking the hot water bath successfully prevents 
the occurrence of these seizures [20]. Many other investigators have 
also confirmed the therapeutic effectiveness of clobazam [21].

My collaborators also found that although some families of 
probands with HWE have febrile seizures, another variety of 
hyperthermic seizures that is induced by fever [14] the genetic loci for 
these two seizure phenomena seem to be different [22].

Furthermore, in order to tie the loose ends of this epilepsy 
phenomenon together, we investigated it more extensively by developing 
an animal model for HWE [23,24]. Most importantly, through 
these models we confirmed that HWE is associated with a kindling 
phenomenon [25]. This “Hyperthermic kindling” is accompanied 
by seizures that are behaviorally as well as electrophysiological 
progressive [26]. Some of these animals even developed spontaneous 
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epileptic seizures [26]. There was robust mossy-fiber sprouting in the 
hippocampus in our animals with HWE [27,28].

Further, using differential-display reverse transcriptase polymerase 
chain reaction and sequence analysis and fold prediction strategies we 
discovered that in our rats with HWE there was an increased expression 
of mRNA that transcribes the brain development-related protein Bdm1 
[29]. This protein is also implicated in homocysteine regulation pathway 
[29]. It is well known that homocysteine in turn increases glutamate 
binding to NMDA (N-methyl-D-aspartate) receptors of cortical and 
hippocampus [30].

Thus, not only does this saga of ours on hot water epilepsy, bridge 
the clinics to the laboratory but it also offers many tangible explanations 
and therapeutic approaches for neuroscientists and neurologists dealing 
with epilepsy.

Acknowledgement

Most of the reported work in this editorial was done in collaboration with Dr. 
Satish Chandra P, and Dr. Shankar SK of National Institute of Mental Health and 
Neurosciences; Dr. Panicker MM, Dr. Lakshminarasimhan N and Dr. Sowdhamini 
R of National Centre for Biological Sciences, Dr. Dadlani R, Dr. Kalladka, Dr. 
Rajashekhar, Dr. Krishnamoorthy and Dr. Archana of Ramaiah Medical College, 
Bangalore, India.

References

1. Mani KS, Gopalakrishnan PN, Vyas JN, Pillai MS (1968) “Hot-water epilepsy” - 
a peculiar type of reflex epilepsy. A preliminary report. Neurol India 16: 107-110.

2. Seneviratne U (2005) Reflex epilepsies; clinical and demographic characteristics 
in a tropical country. J Clin Neurosci 12: 767-769.

3. Gastaut H (1973). Dictionary of epilepsy Part I. Geneva: World Health
Organization. 

4. Zeki G, Ilker IH, Hidir UU, Zeki O (2010) Hot water epilepsy: seizure type, water 
temperature, EEG findings and treatment. Neurologist 16: 109-112.

5. Allen IM (1945) Observation on cases of reflex epilepsy. N Z Med J 44: 135-42. 

6. Satisch Chandra P, Shivaramakrishna A, Kaliaperumal VG (1985) Hot water
epilepsy: A variant of reflex epilepsy in parts of South India. J Neurol 232: 212 

7. Satish Chandra P, Shivaramakrishana A, Kaliaperumal VG, Schoenberg
BS (1988) Hot-water epilepsy: a variant of reflex epilepsy in southern India. 
Epilepsia 29: 52-56.

8. Satish Chandra P (2003) Hot-water epilepsy. Epilepsia 44 Suppl 1: 29-32.

9. Keipert JA (1969) Epilepsy precipitated by bathing: Water-immersion epilepsy.
Aust Pediatr J 5: 244-247. 

10.	Ioos C1, Fohlen M, Villeneuve N, Badinand-Hubert N, Jalin C, et al. (2000) Hot 
water epilepsy: a benign and unrecognized form. J Child Neurol 15: 125-128.

Journal of Depression and AnxietyJo
ur

na
l o

f D
epression andAnxiety

ISSN: 2167-1044

http://www.ncbi.nlm.nih.gov/pubmed/5709924
http://www.ncbi.nlm.nih.gov/pubmed/5709924
http://www.ncbi.nlm.nih.gov/pubmed/16126386
http://www.ncbi.nlm.nih.gov/pubmed/16126386
http://www.ncbi.nlm.nih.gov/pubmed/20220445
http://www.ncbi.nlm.nih.gov/pubmed/20220445
http://www.ncbi.nlm.nih.gov/pubmed/3338422
http://www.ncbi.nlm.nih.gov/pubmed/3338422
http://www.ncbi.nlm.nih.gov/pubmed/3338422
http://www.ncbi.nlm.nih.gov/pubmed/12558829
http://www.ncbi.nlm.nih.gov/pubmed/10695897
http://www.ncbi.nlm.nih.gov/pubmed/10695897


Citation: Ullal G (2016) Hot-Water Epilepsy and Hyperthermic Kindling- Bridging Laboratory and Clinic. J Depress Anxiety S2: e001. doi: 10.4172/2167-
1044.S2-e001

Page 2 of 2

J Depress Anxiety Psychotherapy in Depressive Disorders ISSN: 2167-1044 JDA an open access journal

11. Satish Chandra P, Ullal GR, Sinha A, Shankar SK (1999) Pathophysiology and 
genetics of hot-water epilepsy, Genetic of focal epilepsies: Clinical aspects and 
molecular biology. John Libbey & Company Ltd, London 269-276 

12.	Ratna Priya R, Satish Chandra P, Kumar SD, Gadre G, Reddy R, et al. (2009)
A locus for autosomal dominant reflex epilepsy precipitated by hot water maps 
at chromosome 10q21.3-q22.3. Hum Genet 125: 541-549.

13.	Ratna Priya R, Satish Chandra P, Dilip S, Gadre G, Anand A (2009) Familial
autosomal dominant reflex epilepsy triggered by hot water maps to 4q24-q28. 
Hum Genet 126: 677-683.

14.	Meghana A, Sinha S, Sathyaprabha TN, Subba Krishna DK, Satish Chandra
P (2012) Hot water epilepsy clinical profile and treatment--a prospective study. 
Epilepsy Res 102: 160-166.

15.	Engel J (2001) Jr. International League against Epilepsy (ILAE): A proposed
diagnostic scheme for people with epileptic seizures and with epilepsy: Report
of ILAE Task Force on Classification and Terminology. Epilepsia 42: 796-803. 

16.	Bebek N, Gürses C, Gokyigit A, Baykan B, Ozkara C, et al. (2001) Hot–water
epilepsy: Clinical and electrohysiological findings based on 21 cases. Epilepsia 
42: 1130-1134. 

17.	Shankar SK, Satish Chandra P (1994) Autopsy study of brains in hot water
epilepsy: Neurology 42: 56-57. 

18.	Patel M, Satish Chandra P, Aravinda H, Bharath RD, Sinha S (2014) Hot-
water epilepsy: Phenotype and single photon emission computed tomography
observations. Ann Indian Acad Neurol 17: 470-472. 

19.	Lisovoski F, Prier S, Koskas P, Dubard T, Stievenart JL, et al. (1992) Hot-water 
epilepsy in an adult: ictal EEG, MRI and SPECT features. Seizure 1: 203-206.

20.	Satish Chandra P, Dilip Kumar S, Subba Krishna DK, Sinha S (2014) Intermittent 
clobazam prophylaxis in hot water epilepsy is safe and effective: a prospective 

study. Epilepsy Res 108: 1238-1242.

21.	Ekici A, Ozdemir O, Yimenicioglu S, Oren A, Sen I (2016) Hot water epilepsy
successfully treated with daily clobazam. Pediatr Emerg Care.

22.	Audenaert D, Van Broeckhoven C, De Jonghe P (2006) Genes and loci involved 
in febrile seizures and related epilepsy syndromes. Hum Mutat 27: 391-401.

23.	Satish Chandra P, Ullal GR, Shankar SK (1993) Experimental animal model for 
hot water epilepsy. Epilepsia 34: 101. 

24.	Ullal GR, Satish Chandra P, Shankar SK (1996) Hyperthermic seizures: an
animal model for hot-water epilepsy. Seizure 5: 221-228.

25.	Ullal GR, Satish Chandra P, Shankar SK (1995) Seizure patterns, hippocampal 
and ictal temperature threshold with hyperthermic kindling in rats on hot-water
stimulation. Epilepsia 36: 552. 

26.	Satish Chandra P, Ullal GR, Shankar SK (1995) Newer insight into the
complexity of hot-water epilepsy. Epilepsia 36: 206-207. 

27.	Satish Chandra P, Ullal GR, Shankar SK (1998) Hot water epilepsy, reflex 
epilepsy and reflex seizures: Advances in Neurology. Philadelphia: Lippincott-
Raven, USA 283–294. 

28.	Ullal GR, Satish Chandra P, Kalladka D, Rajashekar K, Archana K, et al. (2006) 
Kindling & mossy fibre sprouting in the rat hippocampus following hot water 
induced hyperthermic seizures. Indian J Med Res 124: 331-342.

29.	Bhaduri A, Krishnaswamy L, Ullal GR, Panicker MM, Sowdhamini R (2003)
Fold prediction and comparative modeling of Bdm1: a probable alpha/beta
hydrolase associated with hot water epilepsy. J Mol Model 9: 3-8.

30.	Folbergrova J, Lisy V, Hauguicova R, Stastny F (1997) Specific (3H) glutamate 
binding in the cerebral cortex and hippocampus of rats during development:
Effect of homocysteine-induced seizures. Neurochem Res 22: 637-646.

http://www.ncbi.nlm.nih.gov/pubmed/19266219
http://www.ncbi.nlm.nih.gov/pubmed/19266219
http://www.ncbi.nlm.nih.gov/pubmed/19266219
http://www.ncbi.nlm.nih.gov/pubmed/19597845
http://www.ncbi.nlm.nih.gov/pubmed/19597845
http://www.ncbi.nlm.nih.gov/pubmed/19597845
http://www.ncbi.nlm.nih.gov/pubmed/22727658
http://www.ncbi.nlm.nih.gov/pubmed/22727658
http://www.ncbi.nlm.nih.gov/pubmed/22727658
mailto:http://www.ncbi.nlm.nih.gov/pubmed/11580768
mailto:http://www.ncbi.nlm.nih.gov/pubmed/11580768
mailto:http://www.ncbi.nlm.nih.gov/pubmed/11580768
mailto:http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4251030/
mailto:http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4251030/
mailto:http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4251030/
http://www.ncbi.nlm.nih.gov/pubmed/1344769
http://www.ncbi.nlm.nih.gov/pubmed/1344769
http://www.ncbi.nlm.nih.gov/pubmed/24929679
http://www.ncbi.nlm.nih.gov/pubmed/24929679
http://www.ncbi.nlm.nih.gov/pubmed/24929679
http://www.ncbi.nlm.nih.gov/pubmed/26959518
http://www.ncbi.nlm.nih.gov/pubmed/26959518
http://www.ncbi.nlm.nih.gov/pubmed/16550559
http://www.ncbi.nlm.nih.gov/pubmed/16550559
http://www.ncbi.nlm.nih.gov/pubmed/8902925
http://www.ncbi.nlm.nih.gov/pubmed/8902925
http://www.ncbi.nlm.nih.gov/pubmed/17085837
http://www.ncbi.nlm.nih.gov/pubmed/17085837
http://www.ncbi.nlm.nih.gov/pubmed/17085837
http://www.ncbi.nlm.nih.gov/pubmed/12638006
http://www.ncbi.nlm.nih.gov/pubmed/12638006
http://www.ncbi.nlm.nih.gov/pubmed/12638006

	Title
	Corresponding author
	Acknowledgement 
	References

