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INTRODUCTION 
Periodontal surgeries are invasive dental procedures that restores what 
is lost structurally and functionally. These include wide range of 
procedures like excision of gingival overgrowth, mucogingival 
surgeries for inadequate width of attached gingiva and surgical 
debridement. A clinician may witness excessive bleeding during these 
surgeries. Intraoperative bleeding if not controlled, can lead to serious 
complications and may have an adverse effect on the surgical outcome. 
Uncontrolled bleeding obscures the visibility of the site for proper 
debridement thus increasing the risk for recurrence. It also affects 
healing of the site, extends the duration of surgery thus leading to 
increased stress for the patient. 
 
Hemostasis is routinely achieved by application of gauze pieces with 
adequate pressure until the bleeding stops [1]. However, this 
conventional method requires a considerable amount of time for 
complete stoppage of bleeding. An ideal hemostatic agent should be 
safe, well tolerated, sterile, available in customized form, 
bacteriostatic and convenient to use [1].
 
Various studies have evaluated effectiveness of hemostatic agent in 
oral surgical and periodontal procedures. Olson et al, studied 
polylactic acid, absorbable gelatin sponge, oxy-generated regenerated 
cellulose in healing extraction sockets in dogs and concluded that the 
materials were well tolerated but did not show any osseous 
regeneration [2]. EK Pang evaluated effect on chitosan on periodontal 
ligament broblasts and on bone formation in rat calvarial defects [3]. 
Though chitosan has been used as an anti-bacterial agent in various 
regenerative surgeries, their role as a hemostatic material is not well 
established.

 Hemostatic agents vary in cost and effectiveness [4,5].However as no 
single material sufces all these properties, this study aims to clinically 
assess a new material for achieving hemostasis. It is of utmost 
importance to achieve hemostasis in shortest duration of time for 
successful completion of a surgical procedure to prevent occurrence of 
any untoward event. Lastly no study has evaluated chitosan sponge in 
periodontal surgeries. This pilot study was proposed to test the 
hemostatic effect of chitosan sponge in periodontal surgical site. The 
primary objective of the study was to evaluate time required for 
hemostasis, patient comfort and wound healing.

SUBJECTS AND METHODS:
The prospective clinical study included 13 patients, according to 
inclusion and exclusion criteria. All the information about the study 
were told to the patients in his/her language that he/she understand, for 
recording informed consent. The patients included in the study were in 
the age group of 25 to 65 years with no underlying systemic disease and 

with appropriate indications for surgeries which included aberrant 
frenum, gingival overgrowth and inadequate width of attached 
gingiva. Any patient with underlying systemic diseases, allergic to 
seafoods, pregnant and lactating females were excluded.
 
On the initial visit, a detailed case history was taken for all patients, 
followed by clinical examination. Each patient underwent an 
assessment of general medical status and hematological investigations 
including hemoglobin count, bleeding time, clotting time, HbsAg and  
Elisa. Axiostat® hemostatic agent of N-22 size (sponsored by Axiostat 
BioSolutions, Gujarat)  used in the study (Figure 1A). The rest of the 
armamentarium included surgical instruments, saline, syringe and a 
stop watch.

Figure 1A: Chitosan hemostatic sponge2BFigure 1B: Pre-
operative. Gingival overgrowth seen in relation to 33 and 34.

All the periodontal surgeries were executed under 2% local anesthesia. 
Chitosan sponge was immediately placed after bleeding from surgical 
site was evident clinically (Figure 1B, 2A & 2B ). A gentle pressure  
was given to the site at the time of bleeding until clinically no bleeding 
was seen. In cases where the surgical site resulted in excessive 
bleeding, blood-soaked sponge was replaced with a new sponge. The 
sponge was removed when complete hemostasis was achieved (Figure 
3A). Time was calculated from the moment the sponge was placed and 
until no bleeding was visible clinically with the help of a stop watch. 
On arrest of bleeding, the sponge was irrigated with saline and 
removed with a tweezer. Surgery was completed by giving interrupted 
sutures.  (Figure 3B)

Figure 1B: Pre-operative. Gingival overgrowth seen in relation to 
33 and 34.
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ABSTRACT
Periodontal surgical procedures like excision of overgrowth and harvesting graft from palate in free gingival graft procedures can cause excessive 
intraoperative bleeding. Uncontrolled bleeding obscures the visibility of the site for optimal debridement thus increasing the risk for recurrence. It 
also affects healing of the site, extends the duration of surgery and increases stress for the patient.  Aim: To evaluate efcacy of a chitosan based 
hemostatic agent in achieving hemostasis in various periodontal surgeries. Material and Method: 13 patients indicated for periodontal surgery were 
selected. Intraoperative bleeding was controlled with chitosan sponge. Duration of hemostasis was recorded. Each patient was evaluated for all the 
parameters at 24 hrs. and on 7th day post-surgery. Results: The surgical sites treated with chitosan sponge showed mean hemostasis time of 3min 04 
+/-15 seconds. Soft tissue healing showed a mean score of 3.61 +/-3  with no patient discomfort. Conclusions: Chitosan sponge reduces intra-
operative bleeding time, thus emerging as a novel hemostat.
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Figure 2A: Excision of overgrowth and bleeding from surgical site 
seen.

Figure 2B: Chitosan sponge placed in the excision site.

Figure 3A: Hemostasis achieved with clean surgical site
Figure 3B: Interrupted Sutures given.

Figure 4: Post-operative after 7 days.  
Patient comfort was assessed, immediately after surgery was 
completed, by questionnaire method which included following 
questions: Did the material result in any discomfort. Whether the 
material was palliative. Whether it resulted in any kind of irritation. 
Patients were recalled after 24 hours and 7 days for evaluation of soft-
tissues and for record of any untoward event. (Figure 4) 

Wound healing was assessed by soft tissue healing index by Landry et 
al [6]. It assessed tissue colour, bleeding on palpation, granulation 
tissue, incision margin, suppuration.

TABLE 1 Healing index by Landry, Turnbull and Howley [6]. 

RESULTS:
Out of 13 patients, 9 patients underwent surgical excision, 3 were 
treated with free gingival graft procedure and 1 frenectomy was 
performed. The parameters evaluated were time taken by the chitosan 
sponge for hemostasis, patient comfort and effect on wound healing.

Mean time recorded for all the patients was 3.04 +/15 seconds. Further, 
mean time recorded was 2.79 mins for excisional procedure, 4.13 mins 
for free gingival graft procedures and 2 mins for frenectomy. Overall 
the minimum time recorded was 1.30 mins and maximum time 
required for hemostasis was 4.30 mins.

Questionnaire asked immediately after surgery yielded a negative 
response, which implied that the chitosan product did not cause any 
discomfort or irritation when applied.

Wound healing assessed with soft tissue healing index given by Landry 
et al, showed 25-50% of the patients with the reddish gingiva, no 
bleeding on palpation and no granulation tissue. The incision margin 
was epithelialized with no exposure of connective tissue. And 
suppuration was not present. The mean soft tissue healing score for all 
the surgeries was 3.61. However wound healing score showed a mean 
of 3.5 for excisional procedure, 4 for free gingival graft, and 3 for 
frenectomy.

TABLE 2 Data showing Mean values of parameters recorded.

DISCUSSION:
Chitosan as a hemostatic agent has not been evaluated in periodontal 
surgeries so far. So, this pilot study was an attempt to establish its 
efcacy and performance in various periodontal surgeries. FDA 
approved Chitosan dressing is available in various sizes, thus 
facilitating its use in customized form in surgeries.

Chitosan is a polycationic polymer containing 5000 glucosamine units 
[7,8]. It is obtained from shrimps, crab shell chitin by alkaline 
deacetylation [9,10]. It has been evaluated in periodontal surgeries as 
scaffold for regenerative material, antibacterial and for release of 
growth factors [11]. Chitosan sponge was evaluated in oral surgeries as 
a hemostatic agent [12]. Sharma et al investigated it's use in achieving 
hemostasis and healing of extraction wounds in patients on oral 
antiplatelet drugs. And concluded that, arrest of bleeding was seen in a 
mean time of 1 min 13 seconds compared to 14 mins 1 sec in control 
group with minimal postoperative pain and better healing [13].

A similar study was carried out by Malmquist J P et al where HemCon 
dental dressing containing chitosan was evaluated in patients on 
anticoagulant therapy for extraction site wounds. Hemostasis was 
achieved in less than a minute than in the control site with 9.53 
minutes. The study also assessed healing, pain scores and alveolar 
osteitis. Improved healing with no negative sequelae was seen. The 
pain scores and the incidence of alveolar osteitis was less in Haemcon 
group [14].
      
Chitosan acts as a scaffold for RBCs to bind and aggregate under 
electrostatic attraction. Chitosan being positively charged attracts 
negatively charged platelets leading to platelet adhesion and 
aggregation [15].  It's hemostatic action  is not dependent on the 
clotting cascade, but it acts as a scaffold and provides primary seal, 
allowing the body to initiate its coagulation pathway effectively [16]. 

In this study, the mean hemostasis time achieved was in the range of 3 
to 4 mins. Individually mean hemostasis time for free gingival graft 
surgeries was 4.13 minutes which is far less than the mean time of 9.90 
mins as recorded by conventional method in a study by Jeffery et al 
[17]. Thus, the early hemostasis property could be attributed to its cell 
adhesion properties shown by Cunha-Reis et al wherein, the effect of 
porosity and diameter of bers on cell adhesion and degradation of 
chitosan scaffolds was demonstrated [18].

The soft tissue healing scores obtained for the study showed an average 
thof score 3 to 4 on 7  day indicating faster wound healing. Particularly 

in soft tissue procedures, after harvesting of the graft, approximately 2 
to 4 weeks are required for open wound to heal, thus causing 
discomfort to the patient in healing period [19,20].  However, the soft 
tissue healing scores obtained for free gingival graft procedures 

thshowed an average of score 4 on 7  day itself, thus implying faster and 
better wound healing. Also the wound site was epithelialized with no 
granulation tissue or connective tissue exposure.

The wound healing property of chitosan is attributed to release of 
growth factors from platelets and the differentiation of osteoprogenitor 
cells, promoting bone formation [21,22].

Chitosan provides a barrier against wide range of bacterias which was 
also stated as the reason for superior healing in sites treated with 
chitosan than that in the control group [22,23]. 

The handling of the material was moderately easy. It did not cause any 
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Procedure 
performed

No of 
patients

Mean 
hemostasis time

Wound healing 
(mean score).

1] Excision 9 2.79 mins 3.5
2] Free gingival graft 3 4.13 mins 4
3]Frenectomy 1 2 mins 3
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irritation or unpleasant taste to the subjects. Postoperative records did 
not show any cases of allergy. There was only one excisional surgery 
recorded where hemostasis time exceeded beyond the mean time 
obtained for the study. This may be owing to factors like excessive 
inammation, poor oral hygiene and presence of habits like chronic 
smoking.
          
However, the study has to be extended for larger number of sample and 
its application should be evaluated separately for each category of the 
surgery, so as to reduce the bias obtained by unequal size of wound. 
Also, the ndings of the study should be established as statistically 
signicant by comparing it with a control site. Further comparisons 
with various other hemostatic material is needed to assess its efcacy 
over others.

CONCLUSION:
Chitosan sponge proved effective in immediate control of bleeding and 
providing a clean eld for execution of surgery. Considering chitosan's 
role in platelet adhesion, aggregation and as an antimicrobial agent, 
Chitosan sponge  will prove to be a promising material in achieving 
hemostasis, preventing infections and thus aiding in wound healing.
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