
Manipal Journal of Medical Sciences Manipal Journal of Medical Sciences 

Volume 7 Issue 1 Article 3 

7-1-2022 

Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed 

Intermittent Theta Burst Stimulation (iTBS) over Left Dorsolateral Intermittent Theta Burst Stimulation (iTBS) over Left Dorsolateral 

Prefrontal Cortex for Depression: A Case Report Prefrontal Cortex for Depression: A Case Report 

Ashok Jammigumpula 
Kasturba Medical College, Manipal, ashok.jammigumpula@learner.manipal.edu 

PN Abhiram 
Kasturba Medical College, Manipal, abhiram.pn@manipal.edu 

Vidyashree MS 
Kasturba Medical College, Manipal, vidyashree.ms@learner.manipal.edu 

Abhishikta S. Naik 
Kasturba Medical College, Manipal, abhishikta.naik@learner.manipal.edu 

Sonia Shenoy 
Kasturba Medical College, Manipal, sonia.shenoy@manipal.edu 

See next page for additional authors Follow this and additional works at: https://impressions.manipal.edu/mjms 

 Part of the Medicine and Health Sciences Commons 

Recommended Citation Recommended Citation 
Jammigumpula, Ashok; Abhiram, PN; MS, Vidyashree; Naik, Abhishikta S.; Shenoy, Sonia; and Praharaj, 
Samir Kumar Dr (2022) "Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent 
Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for Depression: A Case Report," 
Manipal Journal of Medical Sciences: Vol. 7: Iss. 1, Article 3. 
Available at: https://impressions.manipal.edu/mjms/vol7/iss1/3 

This Case report is brought to you for free and open access by the MAHE Journals at Impressions@MAHE. It has 
been accepted for inclusion in Manipal Journal of Medical Sciences by an authorized editor of 
Impressions@MAHE. For more information, please contact impressions@manipal.edu. 

https://impressions.manipal.edu/mjms
https://impressions.manipal.edu/mjms/vol7
https://impressions.manipal.edu/mjms/vol7/iss1
https://impressions.manipal.edu/mjms/vol7/iss1/3
https://impressions.manipal.edu/mjms?utm_source=impressions.manipal.edu%2Fmjms%2Fvol7%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=impressions.manipal.edu%2Fmjms%2Fvol7%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
https://impressions.manipal.edu/mjms/vol7/iss1/3?utm_source=impressions.manipal.edu%2Fmjms%2Fvol7%2Fiss1%2F3&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:impressions@manipal.edu


Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent 
Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for 
Depression: A Case Report Depression: A Case Report 

Authors Authors 
Ashok Jammigumpula, PN Abhiram, Vidyashree MS, Abhishikta S. Naik, Sonia Shenoy, and Samir Kumar 
Praharaj Dr 

This case report is available in Manipal Journal of Medical Sciences: https://impressions.manipal.edu/mjms/vol7/
iss1/3 

https://impressions.manipal.edu/mjms/vol7/iss1/3
https://impressions.manipal.edu/mjms/vol7/iss1/3


Jammigumpula K et al: Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Theta Burst

Manipal Journal of Medical Sciences | June 2022 | Volume 7 | Issue 1 5

How to cite this article: Jammigumpula A, Purohith A, Manibettu VS, Naik AS, Shenoy S, Praharaj SK. Cathodal transcranial 
direct current stimulation (c-tDCS) primed intermittent theta burst stimulation (iTBS) over left dorsolateral prefrontal cortex for 
depression: a case report.  MJMS. 2022; 7(1): 5-7

Jammigumpula Ashok,1 Purohith Abhiram N,1  Manibettu 
Vidyashree S,1 Naik Abhishikta S,1 Shenoy Sonia,1 
Praharaj Samir K,*
1Clinical Research Centre for Neuromodulation in Psychiatry, 
Department of Psychiatry, Kasturba Medical College, Manipal, 
Manipal Academy of Higher Education, Manipal, Karnataka, 
India.

*Corresponding Author
Manuscript received: 7 March 2022 
Revision accepted: 20 September 2022

Introduction
Major depressive disorder is a common and 
debilitating mental illness with a lifetime prevalence 
of  5.3% as per the recent National Mental Health 
Survey of  India [1]. Nearly half  of  the patients do not 
respond to a sequential trial of  two antidepressants 
and are considered to have treatment-resistant 
depression (TRD) [2]. Newer device-based, non-
invasive brain stimulation techniques (NIBS) such as 
transcranial direct current stimulation (tDCS) and 
repetitive transcranial magnetic stimulation (rTMS) 
that can induce neuroplastic changes in the cortex 

have been investigated as add-on therapy in TRD 
[3, 4]. In this paper a patient is reported  with TRD 
who was successfully treated with a novel cathodal 
tDCS primed intermittent theta burst stimulation 
(iTBS) protocol at our neuromodulation centre.

Case report
A 48-year-old right-handed married lady presented 
with a history of  recurrent depressive disorder, 
with onset at the age of  32 years. She had nine 
previous episodes with a mean duration of  4.3 
months, treated with multiple antidepressants and 
electroconvulsive therapy, with good interepisodic 
functioning. There was no family history of  mental 
illness and no psychosocial stressors preceding the 
current episode. She has been on regular treatment 
for hypothyroidism for the past three years with 50 
µg of  thyroxine tablet daily.

The current episode began six months ago while 
she was on a combination of  900 mg of  lithium 
carbonate and 20 mg of  escitalopram oxalate tablets. 
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Background: Newer treatment modalities such as non-invasive brain stimulation techniques including 
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It was characterized by a persistent and pervasive 
sad mood, anhedonia, death wishes, disturbed sleep, 
feelings of  guilt, a pessimistic view of  the future, 
reduced libido, and panic attacks. After two months 
into the episode, she received an adequate trial of  
vilazodone with no response. At the presentation, 
she was on a combination of  20 mg of  vilazodone 
hydrochloride and 1.5 mg of  cariprazine. On mental 
status examination, she had ideas of  worthlessness 
and hopelessness, pervasive and persistent sad mood, 
depressed affect, and grade 4 insight. Vilazodone 
and cariprazine were discontinued, and she was 
started on 37.5 mg of  venlafaxine hydrochloride, 
which was gradually increased to 75 mg twice a 
day along with 1.5 mg of  clonazepam. The thyroid-
stimulating hormone level was normal (serum TSH 
2.07 µIU/mL); hence, thyroxine was continued at 
50 µg per day. She was also diagnosed with anaemia 
(haemoglobin 9.8 g/dL) and Vitamin-D deficiency 
(serum Vitamin D 12.7 ng/ml) and was thus started 
on iron and vitamin supplementation. Considering 
treatment-resistant depression (failed trials of  
escitalopram and vilazodone), she was offered NIBS 
treatment, to which she agreed.

Discussion
We found a good response to cathodal tDCS primed 
iTBS protocol in a middle-aged patient with TRD. 
Theta burst stimulation (TBS) is a novel form of  
patterned rTMS that requires less stimulation time 
and exerts longer-lasting effects when compared 
to conventional rTMS. While iTBS is known to be 
excitatory, continuous TBS (cTBS) is inhibitory [7]. 
Despite preliminary evidence for its efficacy in major 
depression, there is considerable heterogeneity in 
response and long-term effects [8, 9].

The rTMS-induced cortical plasticity changes 
depend on the functional state of  the cortex, which 
can be altered by preconditioning or priming with 
tDCS. Inhibitory cathodal tDCS increases the 
excitatory effect of  iTBS through the principle of  
homeostatic metaplasticity [10, 11]. According to 
the imbalance hypothesis of  depressive disorder, 
there is relative hypoactivity of  the left DLPFC 
compared to the right DLPFC [12]. While 
cathodal-tDCS is inhibitory, iTBS is excitatory, and 

when both are given sequentially over left DLPFC, 
the inhibitory effect of  cathodal-tDCS facilitates the 
excitatory effects of  iTBS further by homeostatic 
metaplasticity and results in improved efficacy by 
reducing the inter-hemispheric imbalance.

We have recently established the Centre for 
Neuromodulation in Psychiatry, in Kasturba Medical 
College, Manipal, as a part of  a multicentric research 
project funded by DBT India Alliance, along with 
NIMHANS, Bengaluru and CIP, Ranchi, which 
offers NIBS treatment for psychiatric disorders 
[13]. Although, NIBS therapies are effective and 
have fewer side effects than pharmacotherapy, the 
treatment protocols need optimization, specifically 
during maintenance phases. The cathodal tDCS 
primed iTBS protocol is a promising option for the 
management of  TRD.

Acknowledgement
 This work is supported by the Clinical/Public Health 
Centre Research Grant from the DBT Wellcome 
Trust India Alliance (IA/CRC/19/1/610005).

References
1. Gururaj G, Varghese M, Benegal V, et al. National 

Mental Health Survey of  India, 2015-16: Mental 
Health Systems. Bengaluru, National Institute of 
Mental Health and Neuro Sciences, NIMHANS 
Publication No. 130, 2016.

2. Rush AJ, Trivedi MH, Wisniewski SR, et al. 
Acute and longer-term outcomes in depressed 
outpatients requiring one or several treatment 
steps: A STAR*D report. Am J Psychiatry 2006; 
163(11): 1905-17.

3. Holtzheimer PE, Mayberg HS. Neuromodulation 
for treatment-resistant depression. F1000 Med 
Rep 2012; 4: 22.

4. Somani A, Kar SK. Efficacy of  repetitive 
transcranial magnetic stimulation in treatment-
resistant depression: the evidence thus far. Gen 
Psychiatr 2019; 32(4): e100074.

5. Keel JC, Smith MJ, Wassermann EM. A safety 
screening questionnaire for transcranial magnetic 
stimulation. Clin Neurophysiol 2001; 112(4): 720.

6. Beam W, Borckardt JJ, Reeves ST, George MS. 

2

Manipal Journal of Medical Sciences, Vol. 7 [2022], Iss. 1, Art. 3

https://impressions.manipal.edu/mjms/vol7/iss1/3



Jammigumpula K et al: Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Theta Burst

Manipal Journal of Medical Sciences | June 2022 | Volume 7 | Issue 1 7

An efficient and accurate new method for locating 
the F3 position for prefrontal TMS applications. 
Brain Stimul 2009; 2(1): 50-4.

7. Huang Y, Edwards MJ, Rounis E, Bhatia KP, 
Rothwell JC. Theta burst stimulation of  the 
human motor cortex. Neuron 2005; 45(2): 201-6.

8. Berlim MT, McGirr A, Dos Santos NR, Tremblay 
S, Martins R. Efficacy of  theta burst stimulation 
(TBS) for major depression: An exploratory meta-
analysis of  randomized and sham-controlled 
trials. J Psychiatr Res 2017; 90: 102-9.

9. Chen L, Chung SW, Hoy KE, Fitzgerald PB. 
Is theta burst stimulation ready as a clinical 
treatment for depression? Expert Rev Neurother 
2019; 19(11): 1089-102.

10. Cosentino G, Fierro B, Paladino P, et al. 
Transcranial direct current stimulation 
preconditioning modulates the effect of  high-
frequency repetitive transcranial magnetic 
stimulation in the human motor cortex. Eur J 
Neurosci 2012; 35(1): 119-124.

11. Lang N, Siebner HR, Ernst D, et al. 
Preconditioning with transcranial direct current 
stimulation sensitizes the motor cortex to 
rapid-rate transcranial magnetic stimulation 
and controls the direction of  after-effects. Biol 
Psychiatry 2004; 56(9): 634-9.

12. Sackeim HA, Greenberg MS, Weiman AL, Gur 
RC, Hungerbuhler JP, Geschwind N. Hemispheric 
asymmetry in the expression of  positive and 
negative emotions. Neurologic evidence. Arch 
Neurol 1982(4); 39: 210-8.

13. Venkatasubramanian G, Mehta UM, Goyal N, et 
al. Clinical research center for neuromodulation 
in psychiatry: a multi-center initiative to advance 
interventional psychiatry in India. Indian J 
Psychiatry 2021; 63(5): 503-5.

3

Jammigumpula et al.: Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed

Published by Impressions@MAHE, 2022


	Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for Depression: A Case Report
	Recommended Citation

	Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for Depression: A Case Report
	Authors

	Cathodal Transcranial Direct Current Stimulation (c-tDCS) Primed Intermittent Theta Burst Stimulation (iTBS) over Left Dorsolateral Prefrontal Cortex for Depression: A Case Report

