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Cytological Evaluation of Hyaluronic Acid on Wound Healing 
Following Extraction

Abstract

Purpose: The purpose of this study is to measure the efficacy of high molecular weight HA on epithelial wound healing consider-
ing cytological parameters after extractions. We compared leucocytes, collagen and necrosis cytologically between control and HA 
group. 

Patients and Methods: 40 patients were included in this study. 0, 2 ml 0, 8% HA immediate after M3 removal was applied in to the 
extraction within the HA group (n:20). Nothing was applied to the control group (n:20). The primary outcome variables were; leuko-
cyte, necrosis and collagen content. Che-square Test was used to assess the differences between the HA and control groups for each 
study variable.

Results: There was no statistically significant difference between groups regarding leukocyte and collagen parameters immediate 
after extraction. Necrosis in HA group showed less “none” and “slight” then control group (p < 0, 05).

Conclusion: Our results do not confirm the hypothesis that HA has anti-inflammatory effect and improve the repair capacity follow-
ing tooth extraction. Further studies examining different parameters with different examination techniques are necessary to present 
more useful outcomes.
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Introduction
Hyaluronic acid (HA) is a naturally occurring linear polysaccharide of the extracellular matrix. As a major molecule in the extracel-

lular matrix, it affects inflammation regulation, angiogenesis, granulation formation, and re-epithelialization. The unique viscoelastic 
nature of exogenous HA along with its biocompatibility and non-immunogenicity has led to its use in a number of clinical applications 
including; supplementation of joint fluid, assisting wound regeneration and dermal filling [1,2].

Wound healing involves multiple cell populations, the extracellular matrix and the action of soluble mediators such as growth factors 
and cytokines. HA, can take place at any stage of these phases or indirectly associated with accompanying proceedings. These potential 
interactions raise the question if there is a correlation between HA’s existence and clinical outcomes of inflammatory reaction [3,4].

The purpose of this study is to measure the efficacy of high molecular weight HA on epithelial wound healing considering cytological 
parameters after extractions. We have compared leukocytes, collagen and necrosis cytologically between controls and HA group. 
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The grading of parameters was established by randomly selecting and counting fields of leukocyte infiltration, necrosis and collagen 
deposition. Scoring was made in the following manner: “0”, when none of the fields show parameters; “Slight”, when at least 5 fields con-
tain parameter that occupy < 50% of the field; “Mild”, when at least 5 fields show parameter that occupy > 50% of the field; and “Intense”, 
when all 10 fields evaluated show parameters that occupy > 90% of the field. 

The results were analyzed using the Statistical Package for the Social Sciences (SPSS version 12.0; SPSS, Chicago, IL). Che-square Test 
was used to assess the differences between the HA and control groups for each study variable. The level of statistical significance was 
set at p less than 0.05.

Materials and Methods

Results

We implemented a double blind, randomized, and controlled clinical trial. The tissue samples were obtained from 40 patients (Fe-
male patients n = 20), who underwent surgical removal of third molar (M3) in Departments of Oral and Maxillofacial Surgery at Marmara 
University between January 2011 and January 2012. Erupted or half impacted but without bony retention and vertically positioned M3 
were included to the study. All patients were healthy and classified as the ASA I-II groups. The mean age was 26, 6 +/- 6, 3. The following 
patients were excluded from the study : those with signs of pericoronitis/pain before surgery, those in whom extraction time lasted for 
more than 30 min, those who had undergone antibiotic or any other medication therapies during the preceding 2 weeks, those who had 
active carious lesions and/or periodontal diseases.

There was no statistically significant difference between groups regarding all parameters immediate after extraction (Figure 1). 
Leukocytes and collagen content were not statistically significant between groups after one week (Table 1, Table 2). Necrosis was sta-
tistically significant between groups after one week (Table 3). Necrosis in HA group showed less “none” and “slight” then control group 
(Figure 2 and Figure 3).

Extractions, 0.8% Hyaluronic acid gel (GENGIGEL PROF®, Milano, Italy) application, obtaining samples and follow-up were per-
formed by the same operator. Marmara University, Department of Histology and Embryology performed the cytological assessment of 
the samples. The clinical research ethics committee of Marmara University approved the study protocol (Protocol number: 2011-1) 

Tissue samples, about 2 mm3 in volume, were obtained following extraction. All samples were taken from the buccal wound edge 
of extraction socket. Wound closures were made with 3.0 silk sutures. Subjects were randomly assigned to receive HA application. HA 
group (n:20) was applied 0, 2 ml 0, 8% HA immediately after M3 removal to the edge of extraction socket. Control group (n:20) was 
applied nothing. Tissue samples were taken from the same region after one week. Each of the swap samples were stained with May-
Grunwald Giemsa dye. They were observed by an Olympus BH-2 light. The primary outcome parameters were leukocyte, necrosis and 
collagen content. 

Collagen Control Group HA Group *p
n (%) n (%)

Immediate After 
Extraction

None 1 (%5) 0 (%0) 397
Slight 14 (%70) 12 (%60)
Mild 5 (%25) 8 (%40)
Intensive 0 (%0) 0 (%0)

After 1 Week None 10 (%50) 10 (%50) 822
Slight 8 (%40) 9 (%45)
Mild 2 (%10) 1 (%5)
Intensive 0 (%0) 0 (%0)

Table 1: Collagen parameters.
*Che-square Test.
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Figure 1: Immediate after extraction gingival swap May Grunwald- Giemsa stain X200; collagen (arrow), fibrocyte (*), 
leukocyte (arrowhead).

Figure 2: HA group 7. Day gingival swap May Grunwald-Giemsa stain, X200 Collagen (*), leukocyte (arrowhead).
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Figure 3: Control group 7. Day gingival swap May Grunwald-Giemsa stain, angiogenesis (arrow), collagen (*), leukocyte (arrowhead).

Leucocyte Control Group HA Group *p
n (%) n (%)

Immediate After 
xtraction

None 9 (%45) 9 (%45) ≅ 1
Slight 11 (%55) 11 (%55)
Mild 0 (%0) 0 (%0)
Intensive 0 (%0) 0 (%0)

After 1 Week None 0 (%0) 1 (%5) 330
Slight 12 (%60) 9 (%45)
Mild 8 (%40) 8 (%40)
Intensive 0 (%0) 2 (%10)

Table 2: Leukocyte parameters.
* Che-square Test.

The purpose of this study was to measure the efficacy of high molecular weight HA, on the wound healing after M3 extraction. We 
aimed to measure effects of HA on wound healing cytologically in terms of leukocytes, collagen and necrosis parameters. 

HA has been shown to promote the migration and maturation of keratinocytes in mucosal re epithelialization [5]. It is reported that 
topically applied hyaluronan accelerates cutaneous wound healing. Additionally, hyaluronan acts as a promoter of early inflammation, 
production of pro-inflammatory cytokines and formation of granulation tissue [4,6,7]. Leukocyte infiltration is one of the primary in-
flammatory responses of tissue during wound healing. The action mechanism of HA’s inhibition of cell migration, was not clearly under-
stood. Various mechanisms have been proposed to explain the effect of HA on the inflammatory process. HA has been shown to be the 
main ligand of CD44 receptor and subsequent ligand-receptor interaction is involved in number of cell-to-cell interactions. Some stud-
ies reported that HA, especially high-molecular-weight HA, acts like anti-CD44 antibody, inhibiting cell phagocytosis and chemotaxis by 

Discussion
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influencing the intracellular cytoskeleton through its receptor [8]. In our study, there was no significant difference between cytological 
outcomes of HA and control group considering leukocyte infiltration. 

HA can modulate cellular activity in fetal wound, which is persistently enriched with HA. It is claimed that HA can modulate fibro-
blast function prevent fibrosis and scar formation in the early phases of wound healing [9,10]. Abdalla et al. [11] reported increase in 
new vessel formation and decrease in collagen deposition in Hyaluronic acid based hydrogel-injected groups using haematoxylin-eosin 
and vascular endothelial growth factor (VEGF) staining. Friedrich et al. [12] indicated that anti-TNF- α conjugated to HA can be an effec-
tive treatment for reducing secondary necrosis and improving healing outcomes with collagen composition. In our study, there was less 
necrosis in the HA group but no significant difference between HA and control group considering collagen content.

In conclusion, our results do not confirm the hypothesis that HA has anti-inflammatory effect and improve the repair capacity fol-
lowing tooth extraction. Further studies examining different parameters with different techniques are necessary to present more useful 
outcomes.

Conclusion
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