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Background: Laryngopharyngeal reflux (LPR) is among the most common complications associated with modified electroconvulsive
therapy (MECT). The purpose of this study was to assess the prevalence of LPR among patients undergoing MECT and to identify risk
factors for LPR within this population.

Methods: This observational prospective study enrolled 107 consecutive patients who underwent MECT at the Third Affiliated
Hospital of Sun Yat-sen University. Data regarding potential risk factors for LPR in patients undergoing MECT were collected. The
salivary pepsin test was used to diagnose LPR.

Results: The incidence of LPR was 39.3% in this study. On univariate analysis, height (p = 0.040), history of acid regurgitation (p = 0.19),
number of MECT session number (p = 0.014), succinylcholine dose (p = 0.032), and oral secretion volume (p = 0.01) were significantly
associated with LPR. Outcomes from the multivariate analysis are shown as odds ratio (OR [95% confidence interval (CI)]), >3 MECT
sessions (3.02 [1.20-7.58]), history of acid regurgitation (3.90 [1.20—12.70]), succinylcholine dose > 50 mg (2.54 [1.04—6.22]), oral
secretion volume > 3 mL (3.66 [1.50-8.97]) were significantly and independently associated with the development of LPR.
Conclusion: A history of acid regurgitation, >3 MECT sessions, succinylcholine dose > 50 mg, oral secretion volume > 3 mL was
significantly associated with an increased risk of LPR in patients undergoing MECT.
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Introduction

In modified electroconvulsive therapy (MECT), a grand mal seizure is induced by directly applying electrical stimulation
to the scalp under general anaesthesia.' Encouragingly, advancements in anaesthesia and technology have facilitated
MECT as a comparatively safe and efficacious therapeutic approach for psychiatric diseases such as major depressive
disorder, bipolar disorder, schizophrenia, schizoaffective disorders, and catatonia.”> Nevertheless, headaches, myalgia,
nausea, cardiovascular changes, and respiratory and neurological complications are some of the side effects associated
with MECT,* among which laryngopharyngeal reflux (LPR) is often underreported.

LPR is a clinical syndrome characterised by the dysregulation of gastric contents that leads to various laryngeal symptoms
such as throat clearing, hoarseness, pain, a globus sensation, coughing, excessive throat mucus, and voice disorders.>® A study
examining patients with laryngeal and voice disorders found that 50% were diagnosed with LPR based on 24-h double-probe
pH monitoring.” About 10-30% of consultations in otolaryngology are due to LPR.® From 1990 to 2019, the overall burden of
gastroesophageal reflux disease (GERD) increased by 77.53%, with prevalent cases rising from 441.57 million to
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783.95 million.’ Importantly, GERD after MECT is independently associated with a 30-day mortality rate of 1.13%.'°
Compared to those without LPR, GERD patients with LPR symptoms have a poorer quality of life, a lower satisfaction rate,
and higher medical expenses.'' However, the occurrence of LPR in patients undergoing MECT is uncertain. Due to anesthesia,
temporary relaxation of the lower esophageal sphincter, and cardiovascular and respiratory factors, patients undergoing
MECT may be vulnerable to LPR. It is essential to identify risk factors that can be controlled and take preventive measures
early to reduce their occurrence and prevent further complications like LPR and aspiration.

To our knowledge, the predictive factors associated with LPR in patients undergoing MECT treatment have not been
reported. The study’s objective was to examine the occurrence of LPR in patients receiving MECT and identify possible
risk factors for LPR in this group to facilitate improved management and targeted therapeutic interventions, ultimately
enhancing patient outcomes.

Materials and Methods

This prospective observational study complied with the Declaration of Helsinki and received approval from the Research
Ethics Committee at the Third Affiliated Hospital of Sun Yat-sen University (no. 2022-086-01). All participants
provided informed consent.

Study Population

The inclusion criteria were >14 years and <75 years and having undergone MECT in the daytime operating room of our
centre between June 2022 and July 2022. The exclusion criteria were MECT contraindications, severe cardiovascular and
cerebrovascular diseases, uncontrolled diabetes, acute and uncured respiratory inflammation within 2 weeks, positive
pepsin detection before MECT, and noncooperation.

Data Collection

Based on previous sources,'* '

the clinical data related to demographics, vital signs, comprehensive medical history, and
perioperative factors linked to LPR were collected from the electronic health records system and a questionnaire.
Demographic characteristics included sex, age, height, weight, body mass index (BMI), and relevant pre-existing medical
conditions, such as a history of alcohol consumption, smoking, acid regurgitation, gastroesophageal diseases, and prior
gastroesophageal surgery and a previous use of gastric protective medications. Perioperative variables included
Mallampati airway classification, fasting duration, American Society of Anesthesiologists (ASA) score, number of
MECT sessions, seizure duration, and oral secretion volume. Perioperative medications included psychiatric medications,
penehyclidine hydrochloride, propofol, and succinylcholine. Perioperative adverse events were also collected, including
acute cough, nausea and vomiting, delirium, airway spasms, body movements, delayed recovery, fever, and pneumonia.

Prior to the surgical procedure, a comprehensive medical history and physical examination were conducted of all
patients accompanied by the routine restrictions on drinking and fasting. Specially trained nurses documented essential
patient information using a research-specific questionnaire. Written informed consent was obtained from all participants
before the evaluation. Deep oral secretions were collected before the use of anticholinergic drugs and immediately after
the electrical stimulation. Following the guidelines provided by the Peptest™ (RD Biomed Limited, NY, United
Kingdom), the patients were instructed to produce a minimum of 1 mL of saliva by expectorating into 0.5-mL tubes
containing citrate. Before the induction of anaesthesia, the standard ASA monitoring, which included electrocardiogra-
phy, oxygen saturation, blood pressure, heart rate, and respiratory rate, was implemented. Anesthetic drugs were
administered at the standard dose before and during MECT.*'> Within 15 to 30 minutes before induction, 0.007 mg/
kg atropine was administered to reduce saliva secretion. General anaesthesia was then induced intravenously using 2 mg/
kg propofol. Succinylcholine 0.5-1.5 mg/kg was intravenously administered after a bite block was placed, and ventilation
was achievable using the transparent facemask held in place by head straps. After the clinical cessation of a tender reflex,
the first MECT stimulus was administered. The MECT dose and seizure duration were determined based on patients’ age,
weight, MECT frequency, psychiatric medications, and symptoms. The ideal seizure time is 25 seconds. To estimate the
seizure duration, the time interval in seconds between seizure onset and offset points was visually identified on the
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EEG.'® Deep oral secretions were collected by suction immediately after the MECT procedure. When spontaneous
respiration resumed, the patients were transferred to the post-anaesthesia care unit (PACU).

Saliva Collection and Laboratory Procedures

A total of 103 saliva samples were collected. The volume of saliva in each container was recorded. Samples were
refrigerated prior to being tested for pepsin using Peptest™. The collection tubes underwent centrifugation at 4000 rpm
for a duration of 5 minutes. A volume of 80 uL from the top layer of the centrifuged sample was transferred to
a microtube with 240 pL of migration buffer, and the mixture was vortexed for 10 seconds. Afterward, 80 puL of the
mixed sample was transferred to the circular well of the lateral flow device (LFD). The LFD includes two distinct human
monoclonal antibodies against pepsin: one for capturing and another for detecting pepsin. The pepsin test cube reader
automatically converts the intensity of the pepsin test line on the LFD window into the concentration of pepsin measured
in ng/mL. A pepsin concentration of over 75 ng/mL is indicative of LPR."”

Endpoints
The primary endpoint was the incidence of LPR. The patient’s risk factors for LPR were investigated during the
preoperative visit. The secondary endpoint was the incidence of perioperative adverse events.

Sample Size

Based on the findings of the pilot study, the incidence of LPR was 50%. To ensure adequate statistical power, a sample
size calculation was performed with an alpha value of 0.05 and a power of 0.8, resulting in a required sample size of 97
patients. Accounting for a projected dropout rate of 10%, the minimum total sample size was adjusted to 107 patients.

Statistical Analysis

The statistical analysis was conducted using SPSS (version 25.0; IBM Corp., NY, USA). Continuous variables were
tested for normality using the Shapiro—Wilk test and homogeneity of variances using Levene’s test. Normally distributed
data were reported as mean + standard deviation, and the median (interquartile ranges [IQR]) was used for non-normally
distributed data. Categorical variables are presented as frequencies (%). For statistical comparisons, Student’s
t-test was used for variables with normal distribution and homogeneous variances, and the Mann—Whitney U-test for
variables with non-normal distribution or heterogeneous variances, and categorical variables were analysed by the chi-
squared test or Fisher’s exact test. All factors with values of P < 0.05 in the univariate analysis were included in
a multivariate logistic regression model. All tests were two-sided at a significance level of 0.05.

Results

A total of 129 patients undergoing MECT were included in the eligibility review. A total of 125 patients were included in the
study after excluding those who did not meet the eligibility criteria. Eighteen patients were lost to follow-up, most commonly
because of failing to detect pepsin and language problems. In the final cohort, 107 patients were analysed (Figure 1).

Cohort Characteristics
The median patient age was 25 (15-31) years. Overall, 67.3% of the patients were female. LPR occurred in 42/107
(39.3%) of them (Table 1).

Risk Factors for LPR

During the perioperative visit, patients’ risk factors for LPR included height (»p = 0.04), number of MECT session,
history of acid regurgitation, succinylcholine dose, and oral secretion volume. There was no significant difference in the
consumption of penehyclidine hydrochloride (p = 0.242) and propofol (p = 0.091) between patients with and
without LPR (Table 1). However, the consumption of intraoperative succinylcholine was significantly higher in patients
with LPR (54.8% vs 33.8%, p = 0.032; Table 2). Furthermore, patients with LPR were more likely to have a history of
acid regurgitation (28.6% vs 10.8%, p = 0.019), a greater oral secretion volume (57.1% vs 26.2%, p = 0.001), and
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P

v

Identify independent risk factors of
laryngopharyngeal reflux

Figure | Flowchart of patient selection process.

undergone more MECT sessions (47.6% vs 24.6%, p = 0.014). A diagnosis of psychiatric disease did not significantly

impact the risk of LPR, nor did the preoperative use of psychiatric medications (p = 0.119; Table 1). No significant
differences were found between the LPR and no LPR groups in sex (p = 0.072), age (p = 0.522), weight (p = 0.153), BMI

Table | Baseline Characteristics of Patients with versus Without LPR

Variable Total Pepsin Status P value
(N=107) " .
Positive Negative
(n=42) (n=65)
107 42 (39.3%) 65 (60.7%)
Sex 0.072
Male 35 (32.7%) 18 (42.9%) 17 (26.2%)
Female 72 (67.3%) 24 (57.1%) 48 (73.8%)
Age, years 25 (15-31) 22 (16-33) 18 (14-31) 0.522
Height, cm 165 (160-173) | 163 (159-168) 0.04
Weight, kg 63 %13 59+ 14 0.153
(Continued)
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Table | (Continued).

Variable Total Pepsin Status P value
(N=107) " .
Positive Negative
(n=42) (n=65)

BMI (kg.m ?) 0.515
Underweight 24 (22.4%) 9 (21.4%) 15 (23.1%)

Normal weight 49 (45.8%) 17 (40.5%) 32 (49.2%)
Overweight 34 (31.8%) 16 (38.1%) 18 (27.7%)

Diagnosis 0.435
Bipolar disorder 48 (44.9%) 20(47.6%) 28 (43.1%)
Depression 21 (19.6%) 5 (11.9%) 16 (24.6%)

Mood disorder 14 (13.1%) 6 (14.3%) 8 (12.3%)
Schizophrenia 24 (22.4%) Il (26.2%) 13 (20.0%)

Psychiatric meditations 0.119
Olanzapine 13 (4.7%) 5 (11.9%) 8 (12.3%)

Quetiapine fumarate 29 (27.1%) 10 (23.8%) 19 (29.2%)
Sodium valproate 16 (15.0%) 6(5.6%) 10 (9.3%)
Aripiprazole 2 (1.9%) 0(0) 2 (3.1%)
Lamotrigine 3 (2.8%) 0 (0) 3 (4.6%)
Clozapine 5 (4.7%) 4 (9.5%) 1 (1.5%)
Oxcarbazepine 8 (7.5%) 2 (4.8%) 6 (9.2%)
Paliperidone 1 (0.9%) 0(0) 1 (1.5%)
Amisulpride 4 (3.7%) 3(7.1%) 1 (1.5%)
Lithium carbonate 18 (16.8%) 8 (19.0%) 10 (15.4%)
Risperidone 6 (5.6%) 2 (4.8%) 4 (6.2%)
Sertraline 2 (1.9%) 2 (4.8%) 0(0)

Smoking 0.736
Yes 9 (8.4%) 4 (9.5%) 5 (7.7%)

No 98 (91.6%) 38 (90.5%) 60 (92.3%)

Drinking |
Yes 2 (1.9%) | (2.4%) 1 (1.5%)

No 105 (98.1%) 41 (97.6%) 64 (98.5%)

History of acid regurgitation 0.019
Yes 19 (17.8%) 12 (28.6%) 7 (10.8%)

No 88 (82.2%) 30 (71.4%) 58 (89.2%)

History of gastroesophageal surgery 0.152
Yes 2 (1.9%) 2 (1.9%) 0(0)

No 105 (98.1%) 40 (98.1%) 65 (100%)

Gastroesophageal disease 0.141
Yes 14 (13.1%) 8 (19.0%) 6 (9.2%)

No 93 (86.9%) 34 (81.0%) 59 (90.8%)

Other comorbidities 0.208
Yes 6 (5.6%) 4 (9.5%) 2 (3.1%)

No 101 (94.4%) 38 (90.5%) 63 (96.9%)

Preoperative use of gastric protective drugs 0.258
Yes 8 (7.5%) 5 (11.9%) 3 (4.6%)

No 99 (92.5%) 37 (88.1%) 62 (95.4%)

ASA classification |

| 103 (96.3%) 41 (97.6%) 62 (95.4%)
1l 4 (3.7%) | (2.4%) 3 (4.6%)
(Continued)
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Table | (Continued).

Variable Total Pepsin Status P value
(N=107) " .
Positive Negative
(n=42) (n=65)
Mallampati classification 0.208
| 90 (84.1%) 33 (78.6%) 57 (87.7%)
1l 17 (15.9%) 9 (21.4%) 8 (12.3%)
Fasting duration 0.899
Number of MECT sessions 0.014
<3 71 (66.4%) 22 (52.4%) 49 (75.4%)
>3 36 (33.6%) 20 (47.6%) 16 (24.6%)
Drugs used in MECT
Penehyclidine hydrochloride (mg) 0.4 (0.4-0.5) 0.4 (0.3-0.5) 0.242
Propofol (mg) 0.091
<100 69 (64.5%) 23 (54.8%) 46 (70.8%)
>100 38 (35.5%) 19 (45.2%) 19 (29.2%)
Succinylcholine (mg) 0.032
<50 62 (57.9%) 19 (45.2%) 43 (66.2%)
>50 45 (42.1%) 23 (54.8%) 22 (33.8%)
Seizure duration (s) 5(3-8) 4 (0-6) 0.387
Oral secretion volume (mL) 0.001
<3 66 (61.7%) 18 (42.9%) 48 (73.8%)
>3 41 (38.3%) 24 (57.1%) 17 (26.2%)

Notes: Data are presented as mean * standard deviation, median (IQR), or n (%). Data are shown as median (IQR) or n (%).
Abbreviations: BMI, body mass index; LPR, laryngopharyngeal reflux; LPR, laryngopharyngeal reflux; MECT, modified

electroconvulsive therapy.

(p = 0.515), smoking history (p = 0.736), alcohol history (p = 1), concurrent gastroesophageal diseases (p = 0.141),
history of gastroesophageal surgery (p = 0.152), preoperative use of gastric protective drugs (p = 0.258), seizure duration
(p = 0.387), ASA classification (p = 1), Mallampati classification (p = 0.208), or fasting duration (p = 0.899; Table 1).

Regression Analysis of Risk Factors for LPR

On univariate analysis, height, history of acid regurgitation, greater oral secretion volume, and more MECT sessions were
significantly associated with LPR (Table 2). These variables were included in the final multivariate analysis. In the

Table 2 Risk Factors for LPR on Univariate Analyses

Factor Total Pepsin Status P value
Positive Negative
Height 0.04
History of acid regurgitation 0.019
Yes 19 (17.8%) | 12 (28.6%) | 7 (10.8%)
No 88 (82.2%) | 30 (71.4%) | 58 (89.2%)
Number of MECT sessions 0.014
<3 71 (66.4%) | 22 (52.4%) | 49 (75.4%)
>3 36 (33.6%) | 20 (47.6%) | 16 (24.6%)
Succinylcholine (mg) 0.032
<50 62 (57.9%) | 19 (45.2%) | 43 (66.2%)
>50 45 (42.1%) | 23 (54.8%) | 22 (33.8%)
(Continued)
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Table 2 (Continued).

Factor Total Pepsin Status P value

Positive | Negative

Oral secretion volume (mL) 0.001
<3 66 (61.7%) | 18 (42.9%) | 48 (73.8%)
>3 41 (38.3%) | 24 (57.1%) | 17 (26.2%)

Notes: Data are presented as n (%).
Abbreviations: LPR, laryngopharyngeal reflux; MECT, modified electroconvulsive therapy.

Table 3 Risk Factors for LPR on Multivariate Analysis

Subgroup OR (95% CI) P value
History of acid regurgitation

No I (1-1)

Yes 3.90 (1.20-12.70) 0.024
Number of MECT sessions

<3 I (1-1)

>3 3.02 (1.20-7.58) 0.018
Succinylcholine (mg)

<50 F(1-1)

>50 2.54 (1.04-6.22) 0.042
Oral secretion volume (mL)

<3 I (1-1)

>3 3.66 (1.50-8.97) 0.004

Abbreviations: Cl, confidence interval; LPR, laryngopharyngeal reflux;
OR, odds ratio.

multivariate analysis, >3 MECT sessions (3.02 [1.20-7.58]), history of acid regurgitation (3.90 [1.20-12.70]), dose of
succinylcholine > 50 mg (2.54 [1.04—6.22]), and oral secretion volume > 3 mL (3.66 [1.50—8.97]) were significantly and
independently associated with the development of LPR (Table 3). Figure 2 shows the forest plot of factors analysed to
determine association with incidence of laryngopharyngeal reflux on multivariate logistic regression.

Vital signs such as heart rate, blood pressure, and blood oxygen saturation did not differ significantly between groups.
Only one patient reported having postoperative complications like fever. The incidence of adverse events like nausea,
vomiting, delirium, and delayed recovery in the PACU did not differ significantly between groups (Table 4).

Discussion

Our research indicates that the incidence of LPR reached 39.3% among patients who underwent MECT. Having more
than three MECT sessions, a history of acid regurgitation, succinylcholine doses over 50 mg, and oral secretion volumes
above 3 mL were found to be significant and independent factors associated with the development of LPR. To our
knowledge, this was the first study to determine the incidence of LPR in patients undergoing MECT and identify risk
factors for LPR by detecting salivary pepsin levels.

Determining the incidence and prevalence of LPR is difficult because there is no definitive diagnostic test. In recent
years, several diagnostic tools and biomarker expressions have been reportedly associated with LPR, including laryngo-
scopy, reflux monitoring, motility testing, inflammatory cytokines, carbonic anhydrase, and E-cadherin.'®'® However,
there is no consistently simple non-invasive and easily repeatable diagnostic tool, and these biomarkers are mainly
associated with the pathophysiological changes associated with LPR, which are unknown.'® Pepsin normally exists only
in the stomach, but studies have confirmed its presence in the laryngeal mucosal epithelium of patients with LPR,*® and
that salivary pepsin values were significantly higher in the LPR versus control group.?! Compared with oropharyngeal
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Subgroup Pepsin status OR (95% CD p
Positive Negative
All patients 42 65
History of acid regurgitation : 0.024
No 30 58 ¢ 1(1-1)
Yes 12 7 g *> 3.90 (1.20-12.70)
Numbers of MECT sessions 0.018
<3 22 49 ¢ 1(1-1)
=B 20 16 — 3.02 (1.20-7.58)
Succinylcholine (mg) 0.042
<50 19 43 14 1(1-1)
>50 23 ) —— 2.54 (1.04-6.22)
Oral secretion volume (mL) : 0.004
<3 18 48 ¢ 1(1-1)
>3 24 17 v * 3.66 (1.50-8.97)
1.00 6.00 11.00 16.00

Figure 2 Forest plot of factors analysed to determine association with incidence of laryngopharyngeal reflux on multivariate logistic regression.
Abbreviations: Cl, confidence interval; MECT, modified electroconvulsive therapy; OR, odds ratio.

pH monitoring, salivary pepsin could be an alternative tool to aid the diagnosis of LPR with a specificity of 86.2% and
sensitivity of 41.5%.%* Currently, dual pH monitoring and hypopharyngeal multichannel intraluminal impedance-pH
(HMII-pH) monitoring can be used to diagnose LPR. In contrast to the salivary pepsin test, these methods provide dynamic
reflux monitoring. However, these procedures are invasive, expensive, very unpleasant to patients, and may overlook cases
with variable progression.”* Thus, the salivary pepsin test is a simple, affordable, non-invasive, and easily repeatable tool
with certain diagnostic value for LPR disease.”* Additionally, the salivary pepsin test may be important during the
perioperative period, as it helps identify patients at high risk for reflux aspiration, allowing for preventive measures to
minimize the risk of reflux aspiration and postoperative pneumonia.

Table 4 Vital Signs and Adverse Events

Characteristics Total Pepsin P value
Positive Negative
107 42(39.3%) 65(60.7%)
Preoperative vital signs
Heart rate (bpm) 81£15 84+15 0.333
DBP (mmHg) 66£99 68+12 0315
SBP (mmHg) 110 (100-118) | 107 (101-118) 0.762
MAP (mmHg) 80 (73-86) 80 (73-91) 0.266
SpO2 (%) 99 (98-99) 99 (97-99) 0.787
Vital signs after electrical stimulation
Heart rate 115+22 118+21 0.465
DBP (mmHg) 129 (112-145) | 125 (115-143) 0.594
SBP (mmHg) 85%15 83%13 0.426
MAP (mmHg) 97+17 96+16 0.626
SpO2 (%) 100 (100-100) | 100 (100-100) 0.215
Side effects
Fever 0.393
Yes I (0.9%) | (2.4%) 0 (0)
No 106 (99.1%) 41 (97.6%) 65 (100%)

Notes: Data are presented by meanzstandard deviation, median (IQR) or n (%).
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure.
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First, we confirmed that the history of acid regurgitation is associated with pepsin-positive saliva and that aspiration
risk is high from a medical condition like LPR. Our present outcomes are consistent with the previous research that reflux
disease increases the risk of aspiration of gastric contents during general anaesthesia. However, a previous study reported
that most patients with mild or well-managed GERD do not have a higher risk of aspiration during MECT.?* Gastric
hypomotility can be induced by psychiatric illnesses like depression or schizophrenia as well as by the antipsychotic
agents prescribed to treat these conditions.”**’” However, psychiatric illnesses and antipsychotic medication use was not
associated with an increased incidence of LPR in our study.

Second, a dose of succinylcholine > 50 mg seemed to pose a notable risk for LPR in our study. General anaesthetics
and muscle relaxants are typically used during MECT, which can render patients unconscious with muscle paralysis and
amnesia. Succinylcholine is used to prevent physical damage linked to motor seizures. However, the use of succinylcho-
line increases the oral secretions and MECT complications following general anaesthesia. Finding the right dosage is
challenging since a low dose may not be effective, but a high dose could lengthen the apnoeic period and heighten the

Preoperative
. . General preoperative medical
Education and counselling assessment
Bowel preparation and
nasogastric intubation was fasting
unnecessary
Carbohydrate drinks preload Pre-anaesthetic medication
\ 4
Perioperative
EnVIronment.and temperature Rapid-induction and short-
preparation for MECT . .
. acting anesthetics
operating
Standardized implementation Individualized electricity
of anesthesia
Intraoperative fluid therapy Prevention and t.rea.tment of
acute complications
\ 4
Postoperative
Early removal of tube Early feeding
I Prevention and treatment of
Early mobilization I
acute complications
\ 4

ERAS in MECT decreases severe complications,
mortality, readmission, reintervention rates, and
hospital length of stay

Figure 3 Flowchart of study treatment process.
Abbreviations: ERAS, enhanced recovery after surgery; MECT, modified electroconvulsive therapy.
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risk of complications. The mean (SD) appropriate dose of succinylcholine was found to be 0.96 (0.26) mg/kg in
a retrospective analysis of charts from 500 patients,”® which is similar to that in our study.

Third, completing >3 MECT sessions was an important factor in the development of LPR. MECT is typically admi-
nistered 2-3 times weekly for 2-4 weeks, then continued less frequently for maintenance.”” On the one hand,
parasympathetic activation, lasting for a few seconds and characterised by excessive oral secretions, occurs immediately
after the MECT stimulus. On the other hand, a subsequent sympathetic surge increases intragastric pressure during the
seizure. Thus, a possible explanation for this finding is that the frequent activation of the parasympathetic and
sympathetic nervous systems may contribute to the development of LPR.

The 39.3% observed incidence of LPR in our population was markedly higher than that reported by Wong et al
(29.8%)° and El-Serag et al (18.1-33.1%),>' but it was lower than that reported by Koufman et al (50%).” Aspiration
leading to pneumonitis neurogenic pulmonary oedema and pulmonary embolism may rarely complicate MECT according
to some case reports.’*>> With less saliva, less fluid can be aspirated, probably reducing the risk of aspiration or
inhalation pneumonia. In our medical centre, we are focused on established a unified and coordinated enhanced recovery
after surgery (ERAS) management system.>* We also conduct ERAS procedures during MECT (Figure 3). Penehyclidine
hydrochloride medication 15-20 min before induction typically decreases saliva production. We also frequently suc-
tioned the secretions during the perioperative period including deep suction (immediate, end of stimulation) and oral
suction (upon occurrence of spontaneous breathing). We previously observed that patients have copious secretions
requiring suctioning during treatment associated with postoperative respiratory complications. Fortunately, only one of
our patients suffered from postoperative fever. Thus, frequent suctioning improved safety and patient comfort by
preventing postoperative respiratory adverse events such as fever and pneumonia.

Our study has some limitations. With a larger sample, more independent predictors may have been identified among
the investigated variables. Increasing the frequency of sampling could enhance the sensitivity of pepsin as a marker for
aspiration during treatment. Due to the intermittent nature of aspiration episodes, sampling tracheal secretions from each
patient more often might have improved our identification of pepsin-positive aspirates. Second, we did not study whether
the administration of promotility agents or gastric acid—neutralising agents can reduce the frequency of gastroesophageal
reflux. Despite the infrequent respiratory complications such as aspiration pneumonitis associated with MECT, it is
recommended to pre-treat with medications aimed at reducing LPR effects, even for patients diagnosed with LPR.

Conclusions

In conclusion, we demonstrated the incidence of LPR reached 39.3% among patients who underwent MECT. A history of
acid regurgitation, having completed >3 MECT sessions, doses of succinylcholine > 50 mg, and oral secretion volume >
3 mL were significantly associated with an increased risk of LPR among patients undergoing MECT.
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