Hyaluronic Acid Levels in Acute Vocal Fold Scar
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Abstract

Introduction:  Hyaluronic acid (HA) is a glycoaminoglycan that has been identified in the extracellular matrix (ECM) of the lamina propria of the vocal fold. It provides stability and elasticity to the ECM and regulates hydration and the movement of substances within the ECM.  Interestly, it is the most prominent glycoaminoglycan in fetal ECM, which heals without scar.  The role played by HA in influencing the scarless nature of fetal wound healing has been well documented.  In early stages of the dermal repair process (first 48 to 72 hours), there is evidence of an increase in HA content in the wound bed.  The role of HA in wound healing in the vocal fold has yet to be elucidated.  Recent work by Thibeault et al. (in press), has demonstrated no differences in lamina propria HA levels 60 days post injury between a scarred and nonscarred group.  In this study, vocal fold lamina propria HA levels were measured during the first 15 days post injury to ascertain the presence of HA in early wound repair.  

Methods:  Twenty New Zealand white rabbits underwent unilateral vocal fold scarring by means of biopsy.  Five rabbits were sacrificed on each of the following days post injury -- 3, 5, 10 and 15.  Immunohistochemistry analysis with a biotinylated hyaluronic acid binding protein was used to measure HA levels in the scarred and control vocal folds.  Average levels of HA concentration were compared between the scarred and control samples using a repeated measures ANOVA using a type I error rate of 0.05. Post hoc analysis was completed with a Tukey HSD procedure. 

Results:  Preliminary analysis indicate that compared to normal vocal fold lamina propria, scarred tissue demonstrate a peak level of HA at days 3 and 5 post injury. No differences were found in HA levels between scarred and control vocal folds at days 10 and 15. 

Conclusions:  Post injury levels of HA found in rabbit vocal fold scar appears to compare with those reported in dermal scar tissue.  The rapid decrease in HA levels post injury may produce a less than optimal environment for normal tissue regeneration and may contribute to the formation of scar tissue in vocal fold lamina propria.  HA derivatives have been used in clinical medicine for epidermal wounds with promising results.  An environment of increased HA concentration in healing vocal fold lamina propria, may provide promising future treatment avenues for elimination or reduction of vocal fold scarring.

