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Introduction

Abstract

Objective: This study aimed to investigate the clinical efficacy of medium-fre-
quency electrotherapy combined with highly selective vidian neurectomy in the
treatment of chronic rhinosinusitis (CRS) comorbid with allergic rhinitis (AR).
Methods: Ninety-seven patients with CRS and AR admitted to the Fourth Affiliated
Hospital of Anhui Medical University between October 2023 and January 2025
were enrolled as subjects and randomly assigned to either a control group or a study
group. The control group consists of 49 people, and the study group consists of 48
people. The control group underwent functional endoscopic sinus surgery (FESS)
combined with highly selective vidian neurectomy, while the study group received
additional medium-frequency electrical stimulation therapy based on the same sur-
gical intervention. Clinical data from before surgery and 6 months postoperatively
were compared and analyzed using the Rhinoconjunctivitis Quality of Life Ques-
tionnaire (RQLQ), Visual Analog Scale (VAS), 20-Item Sinonasal Outcome Test
(SNOT-20), and the modified Lund-Kennedy endoscopic mucosal appearance scor-
ing system. Results: Analysis of the 97 successfully followed-up cases with com-
plete clinical data at the study endpoint revealed that at 6 months postoperatively,
VAS scores significantly decreased from baseline in both groups, with a statistically
significant difference in the improvement of nasal symptoms. RQLQ score analysis
showed a significantly greater reduction in the study group compared to the control
group (Z=-6.844, P <0.001). Intergroup comparison of the modified Lund-Kennedy
scores indicated a more pronounced advantage in the study group (Z=-6.632, P<<
0.001). Conclusion: The study demonstrates that medium-frequency electrotherapy
combined with highly selective vidian neurectomy yields significant clinical bene-
fits in treating CRS comorbid with AR, effectively alleviating patients’ symptoms
and signs, and improving their quality of life.
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As a highly prevalent condition in the field of Otolaryngology-Head and Neck Surgery, chronic rhinosinusitis (CRS)
is pathologically characterized by inflammation of the nasal and paranasal sinus mucosa persisting for >12 weeks.
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Its protracted course significantly impairs patients’ physiological function and social activity capacity [1]. CRS fre-
quently coexists with AR, and the two conditions often form a vicious cycle [2]. Highly selective vidian neurectomy
(HSVN) is a surgical procedure widely used in Otolaryngology-Head and Neck Surgery for managing AR, CRS,
nasal polyps, and other nasal diseases [3]. This technique works by interrupting the vidian nerve and sphenopalatine
ganglion, leading to capillary constriction and consequently reducing secretory exudation. Evidence-based Tradi-
tional Chinese Medicine (TCM) has demonstrated certain efficacy in treating CRS and AR, potentially by enhancing
patient immunity, promoting recovery, and preventing disease recurrence [4]. This study evaluated the therapeutic
efficacy of combined medium-frequency electrotherapy and vidian neurectomy in patients with CRS and comorbid
AR, assessing its impact on prognosis, quality of life, treatment compliance, and satisfaction.

1. Materials and Methods
1.1 Clinical Data

This study enrolled 97 patients with chronic rhinosinusitis (CRS) and comorbid allergic rhinitis (AR), admitted to the
Fourth Affiliated Hospital of Anhui Medical University between October 2023 and January 2025. The cohort included
47 males and 50 females, aged between 18 and 70 years. They were divided into a control group (49 people) and a
study group (48 people) using the random grouping method. The control group underwent functional endoscopic
sinus surgery (FESS) combined with highly selective vidian neurectomy. The study group received the same surgical
intervention as the control group, with the addition of medium-frequency electrical stimulation therapy. Comparison
of baseline characteristics between the two groups showed no statistically significant differences (P > 0.05).

Table 1. Comparison of Baseline Characteristics of the Control and Study Groups

Parameter Control Group (n=49) Study Group (n=48) /%2 P
Number of patients
[(%)] 49 (50.5) 48 (49.5) - -
age 41.55+10.947 43.08+11.263 -0.680 0.498
Gender (Male/Female) 23/26 24/24 0.091 0.763

Inclusion criteria were as follows: 1) Meeting the diagnostic criteria for CRS outlined in the Chinese Guideline
for the Diagnosis and Treatment of Chronic Rhinosinusitis (2018 edition) and exhibiting poor response to systematic
pharmacological therapy; 2) Fulfilling the diagnostic requirements for AR, confirmed by a positive allergen test result
> (++), and showing no improvement following standard anti-allergic medication and immunotherapy; 3) Compre-
hensive confirmation of diagnosis based on paranasal sinus CT scans and anterior/posterior rhinoscopy findings; 4)
Age between 18 and 70 years; 5) Generally good overall health status, absence of significant surgical contraindica-
tions, and provision of informed consent to participate in the study.

Exclusion criteria included: 1) Presence of systemic immune diseases; 2) Implantation of electronic physiolog-
ical devices such as cardiac pacemakers or defibrillators; 3) Patients with coagulation or hematopoietic dysfunction;
4) Diagnosis of severe cardiovascular or cerebrovascular diseases, or moderate-to-severe chronic obstructive pulmo-
nary disease; 5) Pregnancy or planned pregnancy; 6) Patients with severe physical or mental illnesses accompanied
by cognitive impairment.

1.2 Methods

1.2.1 Control Group

Patients underwent conventional functional endoscopic sinus surgery (FESS) with highly selective vidian neurectomy
(HSVN). Under endoscopic guidance, polypoid lesions and the uncinate process were removed, followed by sequen-
tial sinus opening. The sphenopalatine foramen was exposed via mucosal incision at the middle turbinate root using
low-temperature plasma, and the neurovascular bundle was transected 5-8 mm posteriorly. Superior turbinate branch
resection and circumferential dissection were performed with plasma coagulation for hemostasis. The palatovaginal
and vomerovaginal canals were then exposed by dissecting the palatosphenoidal mucosa, followed by the transection
of the pharyngeal neurovascular bundle.

1.2.2 Study Group
In addition to the same surgical procedure, patients received perioperative medium-frequency electrotherapy applied
to Yintang, Yingxiang, Fengchi, Bitong (head/face), Zusanli, and Hegu (limbs). Treatment was delivered in supine
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position using a dense-disperse wave mode (60 Hz) at individually tolerated intensity, once daily for 30 minutes over
4 weeks.

1.2.3 Postoperative Care
Both groups received nasal packing with hemostatic sponges and identical medication regimens (anti-inflammatory,
hemostatic, and decongestant drugs).

1.3 Observational Indicators

1.3.1 Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)
The RQLQ contains 6 domains: emotions, sleep, eye symptoms, non-nose/eye symptoms, nasal symptoms, and prac-
tical problems. Higher scores indicate a poorer quality of life [5].

1.3.2 20-Item Sinonasal Outcome Test (SNOT-20) Score
The Chinese version of the SNOT-20 was used for assessment. It comprises 20 items, each scored from 0 to 5, yielding
a total possible score of 100. Higher scores reflect a poorer patient quality of life.

1.3.3 Visual Analog Scale (VAS) for Nasal Symptoms

The Visual Analog Scale (VAS) was used to subjectively assess the severity of nasal symptoms (congestion, rhinor-
rhea, sneezing). Scores range from 0 to 10, where 0 represents the complete absence of symptoms, and 10 represents
the most extreme severity of symptoms. Higher scores indicate more severe symptoms.

1.3.4 Modified Lund-Kennedy Endoscopic Score

The modified Lund-Kennedy endoscopic scoring system proposed by Psaltis et al. was applied. This system, used
under nasal endoscopy, evaluates the nasal mucosa based on three aspects: polyps, edema, and discharge. It omits the
scarring and crusting items from the traditional Lund-Kennedy score, facilitating a more precise assessment of the
preoperative nasal mucosal state. In this scale, each aspect is scored from 0 to 2 for each nasal cavity, resulting in a
total possible score of 12 [6].

1.3.5 Complications

Adverse reactions to medium-frequency electrotherapy were recorded, including cases of poor tolerance (e.g., 3 pa-
tients reported localized tingling). The incidence of complications such as perioral numbness, dry eyes, and nasal
dryness following the combined treatment (conventional FESS + HSVN+ medium-frequency electrotherapy) in the
study group was documented.

1.4 Statistical Analysis

Statistical analyses were performed using SPSS version 27.0. For continuous variables, normality was first assessed
to evaluate their distribution characteristics. Homogeneity of variance was examined using Levene’s test. Data con-
forming to a normal distribution with homogeneous variances are presented as mean + standard deviation (k=s). For
between-group comparisons, the independent samples t-test was applied to assess differences. Longitudinal data at
different time points within the same group were analyzed using repeated measures analysis of variance to evaluate
time effects. For datasets that did not follow a normal distribution or exhibited unequal variances despite normality,
non-parametric tests were employed: the Mann—Whitney U test for between-group comparisons and the paired Wil-
coxon signed-rank test for within-group comparisons. Categorical data are summarized as frequency and percentage
[n (%)], and between-group differences were assessed using the chi-square test. A two-tailed p-value of less than 0.05
was considered statistically significant.

2. Results
2.1 Efficacy Evaluation

At the 6-month postoperative follow-up, both groups showed significant reductions in VAS scores from baseline,
with a statistically significant intergroup difference in nasal symptom improvement. The study group demonstrated
significantly greater reduction in RQLQ scores and superior modified Lund-Kennedy endoscopic scores compared
to the control group. Detailed results are presented in Table 2.
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Table 2. Clinical Parameters in CRS with AR Patients Pre- and Post-Treatment

Before Treatment After Treatment
Control
. Study Group 2 Control Group Study Group
Tht point Grj)up (n=50) t/y*/Z P (n=50) (n=50) t P
(n=50)
Age 41.55£10. 43.08+11.263 -0.680 0.498
947
Gender (n)
Male 23 24
0.091 0.763
Female 26 24
SI\SICO;;?O 76'7831i3'0 77.08+3.370 -0.532 0.596 41.61+£10.77 31.83+7.896 -4.346 <0.001
RQLQ 120.55+3. 119.54+3.427 1.346 0.182 74.96+12.528  50.19+13.899 -6.844 <0.001
Score 937
VAS Score 6'33;[1'91 7.10+£1.448 -1.896 0.058 3.69+1.310 2.60+0.962 -2.333 <0.001
MLK score 9'7311'11 9.85+0.899 -0.805 0421 2.04+0.611 1.13+0.444 -6.632 <0.001

3. Discussion

Amid socio-ecological transitions, the notably elevated incidence of CRS has heightened clinical focus on its co-
management with AR. The pathogenesis of CRS involves multifactorial mechanisms: 1) infectious factors [7]; 2)
immune dysregulation; 3) anatomical variations; and 4) environmental exposures [8]. For refractory cases, FESS
serves as a crucial intervention by precisely removing lesions and restoring sinus ventilation, significantly improving
mucociliary clearance rates by 40%-65% (P < 0.01) and effectively reinstating nasal physiological function [9]. Epi-
demiological studies show AR patients face a 3.2-fold higher risk of developing CRS, and their synergy accelerates
sinonasal microenvironment deterioration [10].

CRS patients comorbid with AR, particularly those with severe AR symptoms (e.g., intradermal allergen test
positive result >++), are prone to postoperative recurrence. Etiologically, in patients with moderate-to-severe AR and
CRS, the sinonasal mucosa is often in a prolonged state of edema due to allergen stimulation, which may lead to
postoperative polyp recurrence, nasal synechiae, and persistent edema in the surgical cavity [11]. Therefore, this study
proposes an integrated treatment regimen combining surgery with physical therapy. This approach not only enhances
therapeutic efficacy but also avoids the trauma of multiple surgeries, reduces adverse effects associated with long-
term medication use, and significantly saves time and economic costs for patients.

In conclusion, medium-frequency electrotherapy combined with highly selective vidian neurectomy demonstrates
significant clinical efficacy in treating CRS with comorbid AR, effectively alleviating patients’ symptoms and signs.
This combined treatment approach is safe and effective, providing a new option for clinical management.
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