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ABSTRACT

Background: Laryngopharyngeal reflux (LPR) is an important factor affecting laryngeal mucosal integrity and
may impair postoperative healing. Objective: To evaluate the effect of postoperative LPR treatment on wound
healing and acoustic voice outcomes following endolaryngeal microsurgery (EM). Methods: Forty-two patients
undergoing EM were divided into LPR-treated and untreated groups. Serial videolaryngostroboscopy (VLS) and
acoustic analyses were performed over a 6-month follow-up period. Results: The LPR-treated group demonstrated
significantly faster recovery of vocal fold symmetry and mucosal wave propagation. Jitter and shimmer decreased,
while harmonic-to-noise ratio (HNR) and signal-to-noise ratio (SNR) increased significantly (p < 0.05).
Conclusion: Postoperative LPR management significantly enhances both structural and functional recovery

following EM.

INTRODUCTION
\Voice disorders affect approximately 3-9% of the
population and represent a significant clinical burden.™

Benign vocal fold lesions such as nodules, polyps, cysts,
leukoplakia, Reinke’s edema, and sulcus vocalis
primarily arise from trauma affecting the lamina propria
and are commonly treated with endolaryngeal
microsurgery (EM).1?

Laryngopharyngeal reflux (LPR) has emerged as an
important contributor to laryngeal mucosal injury. Unlike
the esophagus, the larynx lacks effective protective
mechanisms such as bicarbonate secretion, mucosal
barrier function, and efficient acid clearance. Therefore,
even limited exposure to gastric acid and pepsin may
result in clinically significant injury.>**

Postoperative healing after EM is a dynamic biological
process involving inflammation, extracellular matrix
deposition, epithelialization, and remodeling. These
phases may persist for several months, and disturbances
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during this process may result in fibrosis, impaired
vibratory ~ function, and persistent dysphonia.l®”]

Experimental data suggest that gastric acid exposure
negatively affects laryngeal wound healing and may
promote scar formation, stenosis, and prolonged
inflammation.®®% Clinical studies have also demonstrated
that reflux is highly prevalent among patients with
laryngeal and voice disorders and can be detected using
dedicated diagnostic methods.**!

Based on these observations, postoperative LPR
treatment may improve both structural healing and
functional voice recovery following EM. Therefore, the
present study aimed to evaluate the impact of
postoperative anti-reflux therapy on
videolaryngostroboscopic and acoustic voice parameters
in patients undergoing EM.

MATERIALS AND METHODS

This controlled study included 42 patients undergoing
EM for benign vocal fold lesions. Patients were divided
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into two groups: a treatment group receiving
lansoprazole 30 mg twice daily combined with alginic
acid therapy for 6 months, and a control group receiving
no specific LPR treatment.

Follow-up evaluations were conducted at 1 week, 2
weeks, 1 month, 2 months, and 6 months postoperatively.

Outcome measures included videolaryngostroboscopic
parameters (symmetry, mucosal wave, and amplitude)
and acoustic parameters (fundamental frequency, jitter,
shimmer, HNR, and SNR).

Statistical analyses were performed using the Mann-
Whitney U test, Wilcoxon signed-rank test, and
Spearman correlation analysis. A p-value of < 0.05 was
considered statistically significant.

RESULTS

A total of 42 patients were included in the analysis, with
21 patients in the treatment group and 21 in the control
group. Baseline demographic and clinical characteristics,
including age and sex distribution, were comparable
between groups (p > 0.05), indicating homogeneity of
the study population (Table 1).
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Videolaryngostroboscopic (VLS) evaluation
demonstrated a significantly faster recovery pattern in
the treatment group. Restoration of vocal fold symmetry
was observed as early as the first postoperative month in
the treatment group, whereas similar findings were
delayed until the second month in the control group.
Likewise, normalization of mucosal wave propagation
occurred earlier and more consistently among patients
receiving LPR treatment.

Acoustic analysis revealed statistically significant
improvements in all measured parameters in the
treatment group compared with controls (Table 1). Jitter
values decreased from 1.98 + 0.6 to 0.15 + 0.05 in the
treatment group, whereas the control group showed a
more limited reduction from 2.02 + 0.7 t0 0.45+ 0.1 (p <
0.05). Similarly, shimmer values demonstrated a greater
reduction in the treatment group.

Harmonic-to-noise ratio (HNR) and signal-to-noise ratio
(SNR) increased significantly in the treatment group,
reflecting improved voice quality and stability. These
improvements were less pronounced in the control group
(p < 0.05).

Correlation analysis demonstrated a strong association

Table 1: Indicating homogeneity of the study between structural recovery (VLS findings) and
population. functional acoustic improvements, suggesting that
Time | Treatment Jitter | Control Jitter enhanced mucosal healing directly translates into
Pre 1.98 2.02 improved phonatory performance. Figure 1 illustrates the
1M 0.55 0.93 temporal recovery trajectory of key acoustic parameters
2M 0.22 1.05 in both groups.
6M 0.15 0.45
Recovery of Jitter Over Time
2.00 A —8— Treatment
Control
1.75 A
1.50 4
1.25 4
g
= 1.001
0.75 A
0.50 -
0.25 A
Pre M M 6M
Time
Figure 1: Recovery of jitter over time.
DISCUSSION as refluxed gastric contents—particularly acid and

This study demonstrates that LPR is a significant
determinant of postoperative healing following EM. The
biological plausibility of this finding is well supported,

www.ejbps.com | Vol 13, Issue 4, 2026. |

pepsin—can prolong inflammation, delay epithelial
regeneration, and disrupt extracellular matrix remodeling
in laryngeal tissue.*°!
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The viscoelastic properties of the vocal folds depend on
the structural integrity of the lamina propria. Therefore,
any disruption in the wound healing process may directly
impair phonatory function. Experimental studies have
shown that abnormal healing is associated with
disorganized collagen deposition, reduced elastin and
hyaluronic acid content, and impaired tissue
biomechanics.’®”)

The acoustic findings observed in this study are
clinically meaningful. Reductions in jitter and shimmer
indicate improved cycle-to-cycle vibratory stability,
while increases in HNR and SNR reflect enhanced
harmonic structure and reduced noise within the voice
signal. These findings support the concept that improved
mucosal healing leads directly to improved voice
quality. 04

From a therapeutic perspective, the results support the
use of postoperative anti-reflux therapy in selected
patients undergoing EM. Previous studies have shown
that reflux symptoms may improve earlier than objective
laryngeal findings, suggesting that treatment duration
should be sufficient to influence tissue-level healing
rather than symptom control alone.!*?

These findings are also consistent with the broader
principles of phonosurgery, which emphasize not only
precise lesion removal but also preservation of healthy
tissue and optimization of the postoperative
environment."***!  Emerging regenerative approaches,
including growth factor therapy and mesenchymal stem
cell applications, may further enhance healing in the
future. However, current clinical practice relies primarily
on controlling modifiable factors such as reflux.[*!

The main limitations of this study include its
retrospective design and the lack of routine objective
reflux monitoring. Nevertheless, the findings reflect real-
world clinical practice and provide clinically relevant

evidence that postoperative LPR treatment may
accelerate healing and improve voice outcomes
following EM.
CONCLUSION

Postoperative LPR treatment significantly accelerates
wound healing and improves acoustic voice outcomes
following endolaryngeal microsurgery. Given the
sensitivity of laryngeal tissues to reflux-related injury
and the importance of optimal healing for successful
phonatory recovery, anti-reflux therapy should be
considered an essential component of postoperative
management in appropriately selected patients.
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