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Abstract
Background: Laparoscopic sleeve gastrectomy(LSG)
has been widely used for treating severe obesity, but the

recovery of epilepsy after surgery still remained unclear.

Case presentation: We herein described a case of a 31-
year-old female obese patient with epilepsy who
received laparoscopic sleeve gastrectomy in The Second
Hospital of Anhui Medical University in 2018. After
follow-up for one year, her body mass index was
dropped from 63.9 kg/m® to 38.6 kg/m® Besides she

had complete seizure remission and had complete
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freedom from medication. Her electroencephalogram
(EEG) records were normal and showed no recurrence

of epilepsy.

Conclusions: We believe that the improvement of
epilepsy by such surgery further emphasize majority of
the researchers, and eventually investigate the relevant

and clear underlying mechanism.
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1. Introduction
Since 1975-2016, the global prevalence of obesity
(BMI>30kg/m2) has been dramatically increased. The
number of obese people has increased from 100 million
to 671 million [1]. Since the first laparoscopic sleeve
gastrectomy surgery by Feng et al in 1999 for severely
patients with obesity [2], LSG has become widely
popularized in clinics. And it has become the main stay
of weight reduction surgery now. Epilepsy is a chronic
and complex neurological disease. The treatment of
epilepsy mainly includes drug

therapy, surgical

resection of epileptic lesions, and vagus nerve
stimulation. Nucleus solitarius (NST) is the main locus
of vagus nerve in the brain that accepts most of the
afferent vagus nerves [3]. Partial disconnection of the
vagus nerve leads to increased vagal excitability, which
is in turn transmitted to the NST and its ascending
reticular structure, and then down to the amygdala
hippocampal complex in the hypothalamus and diffused
in the cerebral cortex [4]. We herein reported a case of
obese patients with epilepsy who have completely

stopped the use of anti-epileptic drugs after LSG.

2. Case Presentation

A 31-year-old female patient with morbid obesity for
more than 20 years visited our hospital. Her
preoperative BMI was 63.9 kg/m?, and had a history of
epilepsy for more than 10 years. She was diagnosed
with epilepsy at Xuan wu Hospital of Capital Medical
University in 2006. The video electroencephalography
(VEEG)

discharge in the brain (Figure 1A). She has been taking

report indicated abnormal epileptiform
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sodium valproate tablets and phenobarbital tablets for
epilepsy for more than 10 years. The dosage of sodium
valproate tablets was 0.5g three times a day, and the
dosage of phenobarbital tablets was 30mg twice a day.
But she had seizures once a week or two. For obesity
treatment, the patient received laparoscopic sleeve
gastrectomy in the second Affiliated Hospital of Anhui
Medical

preoperative sodium valproate plasma concentration

University in March 2018. The patient's

was 58ug/ml (effective range of blood concentration:
50-100 pg/ml),
phenobarbital was 12ug/ml (effective range of blood

and the blood concentration of

concentration: 10-40pg/ml). EEG examination indicated
a single high and extra-high potential of 3.6-4.1Hz
spinous slow wave was occasionally released in the
bilateral cerebral hemisphere during sleep, and it was
much more severe in the frontal lobe area, causing
epileptic discharge (Figure 1B). The patient continued
to take antiepileptic drugs for one month after surgery,
but no seizure occurred. The patient was advised to
gradually reduce the dose until the drug has been
stopped, and there were no epileptic seizures occurred
to her either. The BMI one month after surgery has been
dropped to 56.4 kg/m %, 3 months after surgery was 48.2
kg/m?, after half a year was dropped to 44.5 kg/m 2, and
one year after was dropped to 38.6 kg/m % In the
process of regular follow-up, the patient had stopped
antiepileptic drugs for more than a year, and blood
concentrations showed very low levels of valproic acid
and phenobarbital sodium. Interestingly, we found that
no recurrence of seizures and no abnormalities were

observed in EEG records (Figure 1C).
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Figure 1: Results of electroencephalogram examination at different stages: (A), the video electroencephalography

(VEEG) report indicated that there was abnormal epileptiform discharge at Xuan wu Hospital of Capital Medical

University in 2006; (B) the electroencephalogram (EEG) suggested epileptic discharge in the second Affiliated

Hospital of Anhui Medical University in March 2018; (C) the electroencephalogram records showed no
abnormalities in the second Affiliated Hospital of Anhui Medical University in March 2019.

3. Discussion

The principle behind LSG is the use of laparoscopic to
cut the stomach big bend vertically, making the stomach
to form a small gastric pouch of about 60-80ml.
Normally, this weight reduction surgery makes the
stomach volume to shrink and reduce the secretion of
gastric acid, accelerate gastric emptying and
gastrointestinal drug transport [5]. Weight-loss surgery
may influence the pharmacokinetics, affecting drug
absorption. At present there is no study that has reported
the effects of LSG operation on valproic acid and
phenobarbital sodium blood drug concentration. The
preoperative blood drug concentration of epileptic
patient was in effective range with effective blood drug
concentration, and she had epileptic seizures once a
week or two. One year after the operation, she did not
take any drugs, and her blood drug concentration was
too low to be measured. Moreover, she did not have any
attacks of epilepsy again, the changes of EEG before
and after inferred in the

operation improvement

symptoms of epilepsy, which might be caused due to
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surgery. When it comes to the mechanism about LSG
improving the symptoms of epilepsy, there are no
related studies put forwarded so far. We hypothesized
that the epilepsy of the patient was improved after
surgery, which might possibly be due to the cutoff of
some stomach vagus nerves by LSG. The formation of a
wide distribution of vagus nerve may be stimulated to
improve the seizure basis. Some studies have reported
that after stimulation of the vagus nerve, the excitability
of the brain is altered through the brain muscarinic
receptor-mediated changes, resulting in decreased
cortical synchronization and increased norepinephrine
secretion [6]. In addition, stimulation of vagus nerve
causes the brain stem and cerebral cortex to release
gamma-aminobutyric acid (GABA) and glutamate as
chemical drivers to regulate human epileptic seizure
activity, and plays an anti-epileptic role [7]. Part of
epileptic seizures may be caused by inflammation [8].
Previous studies have shown that stimulation of vagus
nerve can inhibit the production of inflammatory factors
IL-1 and IL-6 in the

peripheral blood of epileptic patients [9], and the

and cytokines such as TNF,
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reduction of inflammatory response may also be one of

the mechanisms.

4. Conclusion

The postoperative epilepsy symptoms in this case were
alleviated without recurrence, and her quality of life was
significantly improved. But the specific reasons
underlying the success were still unclear. With the
gradual promotion of weight loss surgery, more and
more obese patients with epilepsy can undergo weight
loss surgery. We believe that the improvement of
epilepsy by such surgery further emphasize majority of
the researchers, and eventually investigate the relevant

and clear underlying mechanism.
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