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Autoimmune encephalitis, a class of encephalitis, is clinically characterized by
multifocal or diffuse brain injury, including aberrant mental behavior, convulsions,
and near-event memory impairment. In this article, we describe a female patient
with autoimmune encephalitis who tested positive for leucine-rich glioma
inactivated 1 (LGI1) antibodies and had hippocampal inflammatory edema
in the lesion area. During the first 3months of her illness, the patient primarily
experienced memory loss, the onset of rigid twitching in her extremities that
lasted for 1min while in remission, and incontinence. After gamma globulin
administration, methylprednisolone shock, and other symptomatic therapies
during hospitalization, the patient’s psychiatric symptoms and seizures improved
considerably; however, she did not fully recover her memory. After receiving
fire acupuncture for 6months, the patient's understanding, orientation, and
calculation skills improved considerably. Her memory and mental state were
also improved at the follow-up visit. In this case, the use of fire acupuncture for
the treatment of autoimmune encephalitis resulted in favorable outcomes with
important benefits for conditions affecting the central nervous system; however,
more convincing data are required to support the effectiveness of this treatment
method.

fire acupuncture, autoimmune diseases, cognitive dysfunction, glucocorticoids,
inflammation

1. Introduction

Autoimmune encephalitis is a novel inflammatory disease of the central nervous system
mediated by antibodies directed against neurotransmitter receptors or neuronal surface proteins.
The clinical syndrome is complex, and its manifestations vary depending on the type of antibody
involved; however, it mainly presents with acute or subacute onset of cognitive impairment,
epileptic seizures, psychobehavioral abnormalities, and a wide variety of movement disorders
(Dutra et al., 2018).

Anti-leucine-rich glioma inactivated 1 (LGI1) antibody-positive encephalitis accounts for
approximately 30% of limbic encephalitis-associated antibodies and is typically characterized
by faciobrachial dystonic seizures, cognitive decline, hyponatremia, anti-LGI1 antibody-positive
serum or cerebrospinal fluid, and abnormal magnetic resonance imaging (MRI) signals in the
medial temporal lobe or hippocampus (Linnoila et al., 2014; Plantone, 2018).
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The treatment regimens for autoimmune encephalitis are based
on the treatment principles for other life-threatening autoimmune
diseases. Various therapies, including corticosteroids, intravenous
immunoglobulin, plasma exchange, rituximab, and cyclophosphamide,
are currently in use (Newman et al., 2016). However, there are no
specific treatment options for certain antibody-mediated types
of encephalitis.

2. Case description

The treatment of autoimmune encephalitis with acupuncture has
not yet been documented. Here, we report a case of autoimmune
encephalitis (anti-LGI1 antibody encephalitis) treated with
fire needles.

On November 12, 2021, a 44-year-old female patient was admitted
to the hospital with memory loss for 3 months and convulsions for
2days. She presented with symptoms such as limb stiffness,
incontinence, and consciousness impairment that lasted for 1 min and
then resolved. Positron electron tomography showed swelling of the
left hippocampus with slightly decreased density and increased
glucose metabolism, cranial MRI showed abnormal signals in the
bilateral anterior temporal lobes with left medial temporal lobe
swelling (Figure 1), and blood-biochemical tests showed a blood
sodium concentration of 106 mmol/L. The EEG showed fully guided
short-to-long-range diffuse 2.0-4.5 Hz slow-wave activity of medium-
high amplitudes with high amplitudes during interictal, awake, and
sleep periods and higher amplitudes in the frontal and temporal
regions. Anti-LGI1 antibodies were present in serum and lumbar
puncture cerebrospinal fluid. Based on the patient’s clinical
presentation, LGI1 autoimmune encephalitis was diagnosed. The
patient was treated with 20 g gamma globulin intravenously for 5 days,
with shock
(methylprednisolone sodium succinate 1,000 mg/d intravenously for

combined methylprednisolone therapy
3 days, then 500 mg/d intravenously for 3 days, after which the dose
was reduced to 40-80mg/d intravenously for 2 weeks), along with
levetiracetam as an antiepileptic drug, pantoprazole sodium enteric
solution tablets for gastric protection, and potassium chloride
extended-release tablets for potassium supplementation. The patient
was discharged after 20days of hospitalization with substantial
symptom improvement. After discharge, glucocorticoid treatment was
further tapered (60 mg of prednisone acetate once a day, 5mg every
2 weeks until it was stopped). Although the disease was controlled in
the acute phase, the patient reported distant and recent memory
losses, resulting in loss of the patients ability to perform daily
activities, sleep with dreaminess and easy awakening, rapid weight
gain after taking hormonal drugs, menstrual disorders, dry eyes, and
depressed mood. Although these symptoms can be improved by oral
administration of sleeping pills, antidepressants, progestins, and other
drugs, these treatment options can only alleviate the symptoms but do
not address the root cause of the problem. As the patient turned down
these options, she visited a traditional Chinese medicine (TCM) clinic
on December 23, 2021.

Abbreviations: LGI1, Leucine-rich glioma inactivated 1; MRI, Magnetic resonance

imaging; TCM, Traditional Chinese medicine.
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The acupuncturist, with more than 30years of experience,
arranged for her to receive fire acupuncture treatment while
continuing to take prednisone. During the treatment, a 0.4 x 25 mm
fine fire needle was selected and held in the left hand with an
alcohol lamp, while the right hand held the needle in a pen grip,
with the tip and part of the needle body inserted into the flame. The
acupuncture points were selected according to the functional brain
regions classified by Western medicine, with projection points of
the prefrontal, temporal, parietal, and occipital regions of the head
on the scalp. For example, the Baihui (GV20), Sishencong
(EX-HN1), and Tongtian (BL7) points of the parietal lobe, the
Shenting (GV24) point of the prefrontal lobe, the Shuaigu (GB8)
point of the temporal lobe, and the Fengchi (GB20) point of the
occipital lobe were selected (Figure 2). The operator must be strictly
disinfected before the operation of the fire needle; operation process
to “red” “accurate” “fast,” the operation site after the needle prick
mild itching or small red swelling, hand scratching is strictly
prohibited, keep needle hole clean, dry, so as to avoid infection of
the needle hole, if there is redness, swelling, heat and pain and other
inflammatory reactions, available fire needle local puncture or oral
anti-inflammatory drugs. Treatment with fire needles is prohibited
for patients with blood clotting disorders, and patients with diabetes
mellitus should use fire needles with caution (Huang et al., 2013).
After treatment, the head was kept warm and observed for half an
hour in the consultation room before the patient left the clinic. She
underwent acupuncture treatment twice a week, and the same
acupuncture point was not repeatedly used within a week; instead,
the treatment points were adjusted according to the patient’s
condition in a timely manner.

In fact, although the patient was out of life-threatening conditions
during her hospitalization and no longer suffered from loss of
consciousness, grand mal seizures, and incontinence, the patient’s
distant and recent memory was severely lost and her calculation,
orientation, and comprehension were severely affected when she came
to the TCM clinic, so she was not considered to have entered the
clinical recovery period, but rather the clinical treatment period.
During the first 3 months of treatment with fire acupuncture, the
patient reported a gradual recovery of recent memory and an
improvement in calculation and comprehension. The EEG of the
hospital also showed that “during the interictal period, a small amount
of slow wave activity intermittently appeared in the left frontal and
temporal areas during sleep, with a medium amplitude of 1.9-3.0 HZ,
compared with the EEG at the beginning of the attack, the slow wave
activity was significantly reduced,” and entered the clinical recovery
period. The patient continued the fire acupuncture treatment for
another 2 months, and all of the patient’s cognitive functions recovered
significantly, and the patient’s weight increased due to taking hormone
drugs for several months, and her emotional impatience and
menstrual disorder also gradually returned to normal. After complete
discontinuation of hormones, another month of fire acupuncture
treatment alone, the patient’s condition was more stable than before,
no abnormalities, reaching a stable stage of clinical recovery, and
follow-up observation was recommended. To date, the patient has
been followed up for 10 months without recurrence. Cranial MRI was
reviewed for abnormal signaling of both anterior temporal lobes with
a slight swelling of the medial left temporal lobe (Figure 3). Repeat
EEG showed no obvious electrical abnormalities during the
interictal period.
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FIGURE 1

(A-C) are three different sections of the sagittal position of the first MRI at the patient’'s admission.
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FIGURE 2

(A) represents the front of the head, (B) represents the back of the head, and the small labels inside represent the acupuncture points of the head,
Baihui (GV20), Shenting (GV24), Sishen cong (EX-HN1), Tongtian (BL7), Shuaigu (GB8), and Fengchi (GB20).
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3. Discussion

In this case, conventional hormonal medications did not
significantly improve the patient’s memory. After six courses of
acupuncture treatment, memory recovery was successfully achieved,
and the quality of life was also improved considerably by the effective
alleviation of the side effects of hormonal treatment and maintenance
of disease remission after the withdrawal of late hormonal
medications, suggesting the effectiveness of acupuncture for the
treatment of autoimmune encephalitis.

LGI1 is a secreted protein that is mainly distributed in the
hippocampus and temporal cortex. It is expressed in neuronal axons and
at the initiation of glutamatergic synapses (Hivert et al., 2019). LGI1 is
involved in brain development, neuronal excitation, and synaptic
transmission. In addition, some types of anti-LGI1 antibody encephalitis
cause hippocampal atrophy and microstructural damage (Finke et al.,
2017; Szots et al, 2017), which may be partly due to
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complement-dependent cytotoxic effects and consequential reduction in
the number of neurons (Bien et al., 2012; Bauer and Bien, 2016). Recent
studies have shown that monoclonal antibodies against LGI1 increase
cellular excitability and glutamatergic synaptic transmission velocity in
hippocampal CA3 neurons, which may contribute to the pathogenicity
of LGII antibodies (Kornau et al., 2020; Ramberger et al., 2020).

Previous studies have demonstrated that the hippocampal CA1
region is associated with cognitive function and contains various
neurons important for information processing. The CA3 area is rich
in glutamate receptors, specifically NMDA receptors, which are
critical for the formation of associative memories (Doron et al., 2022).
In addition, they play an important role in encoding new spatial
information in short-term memory (Rolls, 2022). Memory, cognitive
abilities, and emotion regulation are all regulated by the hippocampus,
a key region of the limbic system (Zeidman and Maguire, 2016). The
patient in this case had left hippocampal swelling, resulting in severe
memory loss and cognitive dysfunction.
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(A—C) are three different sections of the sagittal position of the MRI re-examined 10 months after the patient’s fire needle treatment.

Based on replicable randomized controlled trials and functional
fMRI studies, the understanding of acupuncture has been shifted to a
less mysterious and more quantifiable science. MRI studies have
demonstrated how the stimulation of certain acupoints results in the
activation of corresponding brain areas (Zeidman and Maguire, 2016).
The exact mechanism of action of acupuncture is not fully understood.
However, it is thought to stimulate the central nervous system by
releasing specific neurotransmitters and hormones. It has been
hypothesized that the specific pathways, neurotransmitters, and
hormones involved differ in different symptoms and disease states (Cai
and Shen, 2018; Guo and Ma, 2019; Yu et al., 2020). Based on the TCM
theory, both conventional and fire acupuncture play a therapeutic role
by regulating the balance of gi and blood in the body, and as a whole,
help relieve and cure diseases. The amount of stimulation of the body
during the fire acupuncture process is much greater than that of milli-
needle; secondly, the patient’s attention during the fire acupuncture
operation is much greater than that of milli-needle; again, the intensity
of excitation foci formed in the cerebral cortex by fire acupuncture is
much greater than that of milli-needle stimulation. Fire acupuncture
has a dual role of acupuncture therapy and moxibustion therapy, not
only providing the stimulating effect of the needles but also the
stimulating effect of the heat. Through warm stimulation of the
acupuncture points, fire acupuncture aims to warm the meridians and
regulate the function of internal organs (Yue et al., 2019). Modern
research has found that fire acupuncture can improve blood circulation
and increase metabolism. Infrared thermograms of fire acupuncture
sites demonstrated that the temperature of lesions treated by fire
acupuncture increased significantly, suggesting improved local blood
circulation and metabolism (Xing et al., 2019). Fire acupuncture can
eliminate local tissue congestion, edema, exudation, and adhesions,
improve local tissue calcification, ischemia, contracture, and other
pathological changes, promote lesion liquefaction and necrosis,
stimulate the benign regulatory mechanisms of the body, and enhance
immune function (Wan et al., 2022). Previous studies have shown that
fire acupuncture significantly increases brain-derived neurotrophic
factor expression, promotes endogenous neural stem cell proliferation
and differentiation into neurons, inhibits neuronal apoptosis, reduces
inflammation through autophagy, and promotes the recovery of motor
neuron function (Qiu et al., 2021).

Head fire acupuncture is a modern acupuncture technique that
combines the acupuncture methods of Chinese medicine and the
functions of the brain areas, using needles to stimulate different
locations (points, zones, or areas) of the scalp. The effects of head
stimulation on cerebral cortex function may be achieved by
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stimulating specific anatomical structures. Stimulation of the skin,
fascia, muscles, and periosteum of the head can activate the functional
areas of the cerebral cortex through the midbrain, thalamus, and
brainstem, and the influence of different anatomical structures on
brain function is regular and variable (Kim et al., 2020). Therefore,
during treatment with fire needles, the angle and depth of acupuncture
should be adjusted according to the patient’s reaction under the needle
to achieve better treatment results.

Several studies suggest that acupuncture stimulation increases
cyclic-AMP response binding protein activity and reduces neuronal
cell loss in the hippocampal region (Yun et al., 2017; Xie et al,, 2021),
which can improve memory impairment in various disorders,
including Alzheimer’s disease, Parkinsons disease, and stroke
(Wattanathorn and Sutalangka, 2014; Page et al., 2021). It has also
been demonstrated that acupuncture is beneficial for post-stroke
rehabilitation, including aphasia, insomnia, neuroplasticity,
depression, and cognitive impairment in diseases including
Parkinson’s disease, spinal cord injury, and stroke (Dou et al., 2016;
Widrin, 2018; Xiao et al., 2018; Xiong et al., 2020; Li et al., 2021).
Previous studies have revealed that acupuncture reorganizes motor-
related networks, including the primary motor network, sensorimotor
network, default mode network, and language-related brain areas,
including the frontal, temporal, parietal, and occipital lobes of the
inferior frontal gyrus, and cognition-related brain regions (Li S. et al.,
2017; LiY. etal, 2017; Lee et al., 2019; Zhang et al., 2021). In addition,
some studies have shown that acupuncture can stimulate bilateral
regions, regulate the whole-brain network, and enhance functional
connections. This suggests that acupuncture can specifically regulate
bilateral homeostasis in the brain and the entire brain network and
functional connections (Li et al., 2015).

Acupuncture also has positive effects on autoimmune diseases. It
regulates immunity by stimulating the central nervous system and
peripheral neuroendocrine immune mechanisms. Neuromediators,
hormones, cytokines, and other substances that constitute the
continuum have a broad regulatory spectrum of immune activity to
safeguard all known immunopathological responses, including a range
of pathological links that contribute to autoimmune diseases (Dantzer,
2018). Moreover, with the help of the peripheral components of the
neuroendocrine-immune system, the pathological links of the main
etiology of the disease can be successfully regulated (Wang et al., 2020).

Previous studies have also shown that acupuncture regulates
immunity by stimulating natural killer cell activity, regulating Th1/
Th2 balance, reducing apoptosis, and increasing lymphokine-induced
killer cytotoxic activity. Acupuncture also regulates the biochemical
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synergy between electroacupuncture and neurotrophic factors and
the mobilization of corticosterone, endorphins, and
adrenocorticotropic hormone. Acupuncture has both pro-and anti-
inflammatory effects and improves the function of all immune cells.
Increased release of endogenous opioid peptides is a crucial step in
the activation of the immune system that can be achieved through
acupuncture (Cabioglu and Cetin, 2008; Takahashi et al., 2009; Kim
and Bae, 2010; Torres-Rosas et al., 2014). Although there is no clear
record of acupuncture treatment for autoimmune encephalitis,
acupuncture has a large number of evidence-based reports for
autoimmune diseases, such as autoimmune encephalomyelitis,
multiple sclerosis, rheumatoid arthritis, and Guillain-Barré syndrome
(Lee et al., 2016; Criado et al., 2017; Xu et al., 2018; Li et al., 2022).
Previous studies have shown that acupuncture improves
neurological and autoimmune diseases. However, medical records and
randomized controlled trials on acupuncture for autoimmune
encephalitis are lacking. TCM focuses on the overall concept, and
acupuncture treatment is based on the patients inquisition and
dialectical therapy; however, from the perspective of evidence-based
medicine, acupuncture has enough evidence to support its effectiveness
in the treatment of autoimmune and central nervous system diseases.
In this case report, we combined acupuncture with the brain
function division of Western medicine to select acupuncture points
on the patient’s head for fire acupuncture treatment to improve
symptoms. The Baihui acupoint (GV20) is located at the top of the
head and is a common acupuncture point for relieving dizziness,
headache, and anxiety, due to the regulatory effect of acupuncture
GV20 on the endocrine system, immune system, and nervous system
(Deng et al., 2016). Baihui (GV20) and Shenting (GV24) are often
used as acupoint combinations to treat nervous system diseases (Zhan
et al, 2016; Li S. et al,, 2017; Li Y. et al., 2017). The Sishencong is
located 1 inch on the left and right sides of the Baihui point. It has a
calming and strengthening effect on the mind and plays a major role
in promoting sleep, nourishing the spirit, and enhancing memory.
Mild focal seizures and faciobrachial dystonic seizures in anti-LGI1
antibody encephalitis mostly precede memory impairment seizures.
Later in the disease course, 63% of patients have tonic-clonic seizures.
The initial MRI shows high T74 signals in the hippocampus of 2% of all
patients. These lesions regularly evolve into medial temporal lobe
sclerosis (44%). However, 80% of patients have a significant response to
immunotherapy, leading to early seizure response and slow cognitive
recovery (van Sonderen et al., 2016). Although the incidence of anti-
LGI1 antibody encephalitis is low and can be controlled by early clinical
diagnosis and treatment, its prognosis is not objective, with memory
impairment and spatial disorientation (van Sonderen et al., 2017). The
recurrence rate of anti-LGI1 antibody encephalitis is 16.2%, and the
median time between the first onset and first recurrence is 5months
(Qiao et al.,, 2021). At more than 2years of follow-up, the majority of
surviving patients report still having mild cognitive impairment, and
86% of patients are affected by persistent amnesia during their disease
course. Relapses are common, occurring even 8years after the initial
disease. The two-year morbidity and mortality rates are 19% (van
Sonderen et al., 2016). Therefore, timely follow-up after discontinuation
of long-term immunotherapy is required to prevent disease progression
or recurrence. Western medicine has only a few effective measures for
preventing disease recurrence, and symptomatic treatment is an
advantage of Western medicine. We performed fire acupuncture
treatment for another 1 month after the patient discontinued hormonal
drugs and followed up for 1 year, and the patient’s condition considerably
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improved. Acupuncture may have improved this patient’s condition;
however, more cases and randomized controlled trials are needed to
confirm that acupuncture can prevent or reduce recurrence, which is
also consistent with the concept of Chinese medicine, “not treating one’s
own disease before it occurs”

4. Conclusion

Our case demonstrates that scalp fire acupuncture can improve
memory and cognitive function in autoimmune encephalitis, attenuate
the side effects of hormonal drugs, improve patients’ quality of life,
and, most importantly, reduce disease recurrence. Scalp fire needling
may be an effective, cost-effective, and safe adjuvant treatment;
however, further studies with larger sample sizes are needed to
investigate its mechanism and efficacy.
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