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Abstract
Psychogenic nonepileptic seizures (PNES), also referred to as functional seizures, are events that mimic
epileptic seizures but are not triggered by abnormal electrical activity in the brain. According to the
International Statistical Classification of Diseases (ICD)-11, PNES are classified as dissociative disorders.
Transcranial magnetic stimulation (TMS) is a non-invasive brain stimulation therapy commonly used to
treat major depression, particularly in cases where other treatments have not been effective. PNES has not
been associated with TMS previously. Here, we describe a 52-year-old Caucasian male who presented to the
acupuncture clinic with multiple episodes of sudden loss of consciousness following TMS for a long history
of major depression. The episodes of unconsciousness occurred up to five times per day. During an
electroencephalograph (EEG) session, the patient had an episode that included poor balance, "shaking," head
nodding, and a robotic/slowed voice, although no epileptic activity was captured on EEG. His illness was
therefore diagnosed as PNES activity. He underwent treatment with body acupuncture and auricular
acupressure and improved, with reduced number and duration of episodes. PNES following TMS has not
been reported previously. A strong magnetic field can potentially disrupt normal neurotransmission and
neuronal metabolism, resulting in PNES. The beneficial effects of acupuncture have been documented, but
the mechanism of action has not been elucidated.
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Introduction
The estimated annual incidence of psychogenic nonepileptic seizures (PNES) is up to 4.90 cases per 100,000
individuals. These episodes can occur across diverse racial and cultural groups, most frequently emerging in
individuals in their third decade of life. PNES episodes typically take place in the presence of witnesses and
can appear in various forms. However, the majority fall into two main categories: “convulsive” and “swoon”
types. Convulsive PNES can resemble tonic-clonic seizures, involving a sudden fall if the person is standing,
with rhythmic movements of all four limbs, and often the trunk and head. In contrast, swoon-type PNES can
be mistaken for a fainting episode (syncope), as it involves a collapse to the ground or a slump to the side
when seated, with minimal or no movement. Some episodes may show features of both types and are
considered intermediate. The primary condition to distinguish from PNES is epileptic seizures, although
swoon-type PNES must also be differentiated from syncope, whether vasovagal or cardiac in origin. The most
reliable method for confirming a diagnosis involves video electroencephalograph (EEG) monitoring with
ECG, capturing episodes that are verified by witnesses as representative of typical events [1].

Functional seizures are believed to primarily stem from psychological factors, although structural changes
have been observed through magnetic resonance imaging (MRI) [2]. One theory suggests that
neuroinflammation - an inflammatory response within the nervous system - may play a role in their
development [3]. Communicating the diagnosis to patients is a crucial part of management, with a notable
proportion - ranging from 17% to 40% - experiencing a cessation of episodes after being informed of the
diagnosis. Ongoing care typically involves continued neurological oversight, gradual discontinuation of
antiseizure medications, as well as neuropsychological assessments and psychiatric evaluations.
Psychotherapy, provided by a psychologist or psychiatrist, remains the cornerstone of treatment [1].

Transcranial magnetic stimulation (TMS) treatment involves placing an electromagnetic coil on the scalp
and delivering a series of short magnetic pulses to the dorsolateral prefrontal cortex, an area of the brain
that modulates affective processing [4]. TMS for treatment of depression, typically targeting the dorsolateral
prefrontal cortex, has a response rate ranging from 29% to 46% [5]. Common side effects include headache, a
low incidence of seizures, and induced hypomania. PNES has not been reported previously as a side-effect of
TMS [6]. Acupuncture is an ancient practice of traditional Chinese medicine that is believed to modulate the
nervous system, possibly by normalizing cell-cell communications along the Meridian, pathways connecting
the organ systems. Acupuncture treatments have been used as a low-risk modality to treat pain and mental
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issues with varying degrees of success. This patient was referred for acupuncture after failed conventional
treatments, including medications and psychotherapy. Following treatments with both needle acupuncture
and auricular acupressure, the patient had fewer PNES episodes.

Case Presentation
The patient was a pleasant 52-year-old Caucasian man with a past medical history of mental health issues,
including major depression and generalized anxiety disorder, as well as other comorbidities, such as
hypertension, diabetes, obesity, hyperlipidemia, cervical myelopathy, osteopenia, obstructive sleep apnea,
and lower back and neck pain and limb movement disorder. After starting TMS treatments five years ago for
depression, he presented with falling, associated with brief loss of consciousness, poor balance, and limb
"shaking," without resulting in significant injuries. 

He has no past history or family history of conversion symptoms or PNES. Confounding factors include
stress; his neighbor smokes cigarettes, and his wife's illness has been mentioned as a stress factor. Patient
was on Duloxetine 60 mg, Lamotrigine 200 mg, and Trazodone 150 mg once daily. He tried Buspirone 10 mg
twice a day but found it unhelpful and has been discontinued. He was referred to the acupuncture clinic as a
last resort because he did not improve with medication and psychotherapy.

Physical examination revealed that he was mildly overweight and that speech and cognition were normal.
Neurological examination, including cranial and limb sensation and reflexes, was unremarkable.

He underwent auriculotherapy acupressure treatment with Vaccaria seeds placed at the patient’s Gate of
Spirit (triangular fossa in the external ear), thalamus (middle of the base of the antitragus), and tragus
points. The patient also underwent needle acupuncture at the bilateral Hegu (between the base of the thumb
and index fingers), Zusanli (below the knee and lateral to the tibia), Shousanli (on the outer surface of the
forearm, below the elbow crease), Yintang (at the midpoint between the eyebrows), and Baihui (on the
highest place of the head). The patient was instructed to use a transcutaneous electrical nerve stimulation
(TENS) unit to stimulate Zusanli at home. The patient improved after several months of treatment, with a
decreasing number and shorter duration of episodes (<1 episode/day, lasting <1 minute). However, the
patient returned to the acupuncture clinic one year later because his PNES episodes increased to five times
per day, each lasting a few minutes. He attributed this recurrence to social and family stresses. He resumed
acupressure and acupuncture treatments every three months, which helped reduce the frequency and
duration of these episodes. The patient also had brief speech therapy and regular psychological counseling.
He has had rare PNES episodes since then, and the symptoms are not as debilitating as he presented initially
(Figure 1).

FIGURE 1: Timeline of symptoms and treatments
Types of treatment are shown by vertical blue arrows above the timeline; symptoms are denoted by black arrows
with diamond heads under the timeline. The frequency of the various events (treatment or symptoms) is illustrated
semi-quantitatively by the lengths of the vertical arrows.

PNES: psychogenic nonepileptic seizure; TMS: transcranial magnetic stimulation

Discussion
We have, for the first time, captured a PNES episode during an EEG study of a patient who developed
symptoms following TMS treatment. Because the episodes included poor balance, "shaking," head nodding,
and a robotic/slowed voice, this patient can be best classified as an intermediate type PNES. The primary
condition to distinguish from PNES is epileptic seizures; lack of epileptic activity during a witnessed episode
ruled this out. Although conversion disorder remained a differential diagnosis, the patient’s awareness of
his episodes and willingness to receive treatments make conversion disorder less likely.

Although it is difficult to show the effects of electromagnetic energy, recent work with sophisticated
instruments has shown diminished cellular autofluorescence with an external magnetic field. This
experiment directly linked magnetic field effects on chemical reactions measured in solution and chemical
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reactions taking place in living cells [7].

Auricular acupuncture has been shown to reduce PNES event frequency in some patients [8], but the
mechanism of action is unclear. Sensory innervation to the external ear is supplied by both cranial and spinal
nerves, and stimulating these nerves may modulate cerebral cortex activity. Acupuncture is increasingly
used as an alternative treatment for neuropsychological issues, with only empirical evidence of benefit so
far. Further investigation into cellular/molecular mechanisms of action is clearly warranted.

Conclusions
We have described a rare case of PNES following TMS for the treatment of depression. Advancements in cell
and molecular biology techniques now enable researchers to gain a deeper understanding of how magnetic
waves influence living organisms. This progress has unveiled potential effects on cellular processes such as
gene expression, signal transduction pathways, and cell behavior, which were previously challenging to
study in detail. Since brain tissues have limited regeneration potential, they may be more susceptible to
damage. The case presented here raised concerns about the possible adverse effects of exposure to magnetic
fields. Finally, although the patient improved with acupuncture treatments, the mechanism of action
remains to be determined.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Yejia Zhang, Franklin E. Caldera, Nicole Muravsky, Kathleen Z. He

Acquisition, analysis, or interpretation of data:  Yejia Zhang, Raymond Zhang

Drafting of the manuscript:  Yejia Zhang, Nicole Muravsky

Critical review of the manuscript for important intellectual content:  Yejia Zhang, Franklin E. Caldera,
Raymond Zhang, Kathleen Z. He

Supervision:  Yejia Zhang

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
We gratefully thank Martin F. Heyworth, MD, for critically editing the manuscript.

References
1. Duncan R: Functional seizures: etiology, clinical features, and diagnosis . UpToDate. Post TW (ed):

UpToDate, Waltham, MA; 2024 .
2. Kerr WT, Tatekawa H, Lee JK, et al.: Clinical MRI morphological analysis of functional seizures compared to

seizure-naïve and psychiatric controls. Epilepsy Behav. 2022, 134:58. 10.1016/j.yebeh.2022.108858
3. Sharma AA, Szaflarski JP: Neuroinflammation as a pathophysiological factor in the development and

maintenance of functional seizures: a hypothesis. Epilepsy Behav Rep. 2021, 16:100496.
10.1016/j.ebr.2021.100496

4. Keuper K, Terrighena EL, Chan CC, Junghoefer M, Lee TM: How the dorsolateral prefrontal cortex controls
affective processing in absence of visual awareness - insights from a combined EEG-rTMS study. Front Hum
Neurosci. 2018, 12:412. 10.3389/fnhum.2018.00412

5. Wang S, Kong G, Wu G, et al.: Comparing the efficacies of transcranial magnetic stimulation treatments
using different targeting methods in major depressive disorder: protocol for a network meta-analysis. BMJ
Open. 2023, 13:e075525. 10.1136/bmjopen-2023-075525

6. Loo CK, McFarquhar TF, Mitchell PB: A review of the safety of repetitive transcranial magnetic stimulation
as a clinical treatment for depression. Int J Neuropsychopharmacol. 2008, 11:131-47.
10.1017/S1461145707007717

 

2025 Muravsky et al. Cureus 17(4): e82845. DOI 10.7759/cureus.82845 3 of 4

javascript:void(0)
javascript:void(0)
http://www.uptodate.com/contents/functional-seizures-etiology-clinical-features-and-diagnosis
https://dx.doi.org/10.1016/j.yebeh.2022.108858
https://dx.doi.org/10.1016/j.yebeh.2022.108858
https://dx.doi.org/10.1016/j.ebr.2021.100496
https://dx.doi.org/10.1016/j.ebr.2021.100496
https://dx.doi.org/10.3389/fnhum.2018.00412
https://dx.doi.org/10.3389/fnhum.2018.00412
https://dx.doi.org/10.1136/bmjopen-2023-075525
https://dx.doi.org/10.1136/bmjopen-2023-075525
https://dx.doi.org/10.1017/S1461145707007717
https://dx.doi.org/10.1017/S1461145707007717


7. Ikeya N, Woodward JR: Cellular autofluorescence is magnetic field sensitive . Proc Natl Acad Sci U S A. 2021,
118:8. 10.1073/pnas.2018043118

8. Maa E, Applegate M, Keniston A: Auricular acupuncture for the treatment of nonepileptic seizures: a pilot
study. Epilepsy Behav. 2020, 111:107329. 10.1016/j.yebeh.2020.107329

 

2025 Muravsky et al. Cureus 17(4): e82845. DOI 10.7759/cureus.82845 4 of 4

https://dx.doi.org/10.1073/pnas.2018043118
https://dx.doi.org/10.1073/pnas.2018043118
https://dx.doi.org/10.1016/j.yebeh.2020.107329
https://dx.doi.org/10.1016/j.yebeh.2020.107329

	A Rare Case of Psychogenic Nonepileptic Seizure Following Transcranial Magnetic Stimulation
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Timeline of symptoms and treatments

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


