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ABSTRACT
Background : Wound healing is a complex process which remains a major problem for clinicians, especially for the plastic surgeon who is often a reference to a complex problem and prolonged wound. On chronic wound, there is failure to achieve expected healing within a certain time to produce a recovery of the integrity of the anatomy and function, healing process is slowed or stopped and the wound is not decline in size and depth. Problems usually happened are excessive exudate, infection, and necrotic tissue. Chitosan serves as the absorbent, have stimulatory effect on wound healing and hemostasis, proven to stimulate the production of growth factor and modulate the inflammatory response in wound healing process. Chitosan also induces hemostasis which will stimulate the blood clot in the wound naturally occurring so as to minimize bleeding and close the nerve endings to reduce pain. Over time this material will be broke down by body enzymes into oligomers and monomers of glucosamine that initiate proliferation of fibroblasts, collagen, and helps the disposition of natural hyaluronic acid, which in turn helps to reduce scars and improves wound healing.
Purpose : Assess the healing process of exudative chronic wounds with a modified wound bed score on treatment with topical chitosan. 

Method : 32 patients with exudative chronic wound, excluding them which diagnosed sepsis or MODS, and systemic diseases that can alter the wound healing, are included in this design. Initial management for wounds is applied, followed by assessing the initial modified wound bed score. Topical chitosan is applied on the first day. Topical chitosan is being replaced every 3 days and if necessary due to excessive exudate, bleeding, or secondary infection, time can be less specified. Second assessment of modified wound bed score is held on the tenth day. Total value is classified into four quartiles, 4 to 9, 10 to 11, 12, and 13 to 16. Increase in value from one quartile to the next quartile has increased the clinical relevance of healing around 22.8%. This shows the higher value of the wound score means the better the process of wound healing that occurs. Parameters assessed according to the modified wound bed score are documented digitally. The data will then be analyzed statistically.
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BACKGROUND 
Wound healing is a complex process which remains a major problem for clinicians, especially for the plastic surgeon who is often a reference to a complex problem and prolonged wound. Many studies aimed at finding ways to accelerate wound healing, but the incidence of injuries remains high. The national health department has budgeted no less than 2.5 billion dollars per year to help care cuts, because of injuries resulting in loss of ten million hours of work per year in the United States.1
In the period January to June 2010 there were 41 decubitus ulcer patients treated by the Department of Plastic Surgery. Management of chronic wounds requires its own strategies and remains challenge for health workers to do things better. 2
On chronic wound there is failure to achieve expected healing within a certain time to produce a recovery of the integrity of the anatomy and function, healing process is slowed or stopped and the wound is not decline in size and depth. Problems usually happens are excessive exudate, infection, and necrotic tissue.3
Chitosan is a natural biopolymer derivative of chitin, a component of crustaceanexoskeleton.4 Its biocompatibility is better than synthetic materials, can absorb the liquid fourfold from the initial molecular thus serves as absorbent. Chitosan can also easily unravel into monomer and oligomer glycosamine by body lisozyme. Chitosan has a stimulatory effect on wound healing and hemostasis which are shown to stimulate the production of growth factor by macrophages and modulates the inflammatory response in wound healing process.5
Chitosan induces hemostasis which will stimulate the blood clot, minimize bleeding and close the nerve endings to reduce pain. Glucosamine that produced will initiate proliferation of fibroblasts, collagen, and helps the disposition of natural hyaluronic acid which in turn helps to reduce scars and wound healing.6,7
Aside from exudates, chitosan also has an effect modulation of macrophage function and secretion of various enzymes collagenase and anti-microbial. Therefore healing process in chronic wounds are expected optimum in a moist condition, clean and warm environment. This condition will accelerate the process of epithelial migration and contraction of edges.8
PURPOSE

The study was conducted to determine the effectiveness of chitosan in addressing the chronic exudative wounds. Chitosan is used as a treatment modality in chronic exudative wounds with wound bed assess the parameter scores.
MATERIALS AND METHODS

Study design

This study is an experimental study with parallel design.
Population and sample

The population in this study were all patients with chronic wounds that met the inclusion criteria who were admitted to IRNA Surgery, and Wound Care Outpatient Clinic in Soetomo Hospital over the period October to December 2011. A total of 32 patients met inclusion criteria were included in this study. 
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Inclusion criteria are men or women aged 15-55 years with chronic exudative wounds that agreed to follow the study. While exclusion criteria are 
them with chronic exudative wounds that refuse to follow the research or 
them with chronic exudative wounds with sepsis or MODS (Multiple Organ Disfunction Syndrome), and systemic disease that can affect the wound healing process. 
Procedures

Assesment of wound bed score performed before wound care and after day 10 according to the modified wound bed score, and documented by digital camera.

On the first day, basic score is  assessed. Followed by disinfection or surgical wound debridement if necessary. Put chitosan on wound. Protect chitosan with sterile gauze and is fixated with plaster. The replacement of chitosan applied every 3 days and if necessary, due to exudate, excessive bleeding, or a secondary infection, replacement can be done less than the time specified. On the tenth day we assess the wound score.

Objects in this study were chronic exudative wounds so that assessment of wound healing through wound base score modified by removing the eskar. The higher the score the wound modification means the better the wound healing process that occurs.
Total value is classified into four quartiles, 4 to 9, 10 to 11, 12, and 13 to 16. Increase in value from one quartile to the next quartile have clinical relevance of about 22.8% increase in healing.9

Statistical analysis


The data collected were processed and analyzed using randomized complete block analysis of variance (ANOVA) to analyze multiple comparisons of continuous data, Kruskall-Wallis ANOVA for multiple comparisons of the data semiquantitatively, 
Wilcoxon Rank Sum test for continuous data, and Chi-square test for distribution of data.
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