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Introduction: 

 

Third molar surgery is one of the most commonly performed procedures in 

dentistry.
1 

The post-operative complications such as pain, swelling, and 

trismus influence the patient’s quality of life.
2
 Therefore, it is important for  

the surgeon and patient  to decrease the post-extraction complications and 

improve the third molar extraction socket healing by using a simple method.
3
 

 

The results of some studies on intra-socket management with different 

materials have shown that inserting proper materials is more effective than 

allowing natural healing of the sockets.
4
 

 

Several techniques and biomaterials have been described to reduce 

postoperative complications and stimulate the healing process after third 

molar extraction. Among these substances are type I collagen 
5,6

 and 

hyaluronic acid.
7-10 

 

This study will compare the effect of collagen application alone and combined 

with hyaluronic acid on healing after surgical extraction of impacted lower 

third molars. 

 

 
 

 

 

 

 

 

 

 

 



 

Aim of the study: 
 
Study of effect of collagen and hyaluronic acid on healing  after impacted 

lower third molars surgical extraction, Will be studying: 

 

1) Swelling. 

2) Pain. 

3) Mouth-opening. 

4) Soft tissue healing. 

5) Radial density. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Methods and Materials: 
Study design 
Randomized split-mouth controlled study 
Randomization: coin flipping 

 

Study Sample 
This study will include 20 patients undergoing impacted bilateral lower 
third molars surgery under local anesthesia. Sample size (n = 40) 
The two bilateral impacted molars were distributed by simple randomization 
(coin flipping) to first and second groups, so that one was surgically managed 
at the same day and that on the other side after more than 21 days. 
One of the two impacted third molars was assigned to the first group 
(collagen will be applied just before suturing), other side to the second group 
(collagen and hyaluronic acid will be applied before suturing). 
 
 
Place of study 
Damascus University, Faculty of Dentistry 
Oral and Maxillofacial Surgery Department 

 
Inclusion criteria 
1. The patient's age (18-35) years. 
2. Surgical extraction of symmetrically impacted lower third molars is 
indicated. 
3. Good general health and there are no uncontrolled systemic diseases. 
4. The integrity of the periodontal tissues and the absence of periodontal 
diseases. 
5. Good oral health. 
6. There is no allergy or contraindication to the required postoperative 
prescription or to the applied medicinal substances. 
 
 



Exclusion criteria 
1. Pregnant 
2. Diabetes mellitus 
3. Hypertension 
4. Compromised immune system or other systemic diseases 
5. Patients with pericoronitis, infection, pathological condition in the region 
of surgery 
 
 The surgical procedure 
After local  anesthesia with 2% lidocaine + 1:80,000 epinephrine solution, 
Triangle full thickness flap will be reflected and necessary bone will be 
removed by slow speed straight surgical headpiece with continuous irrigation 
of saline solution. After the impacted molar will be removed and the socket 
will be well rinsed with saline. 
In the first group collagen will be applied  in the extraction socket. 
In the second group collagen  and hyaluronic acid will be applied  in the 
extraction socket. The extraction wound will be sutured with silks. 
After every surgery, patients will be received fixed postoperative 

instructions.  
 
Post-surgical prescription 
Amoxicillin: 1 g twice daily for the 7 postsurgical days. 
Paracetamol 500 mg: as necessary. 
 

up-radiographic followClinical and  
 

radiographic follow-up 
Periapical digital radiographs will be taken:  

 Before the surgery 

 1 month after the third molar extractions. 

 3 month after the third molar extractions 

 6 month after the third molar extractions 



The ImageJ image analytics program will be used to measure changes in the 

bone density of the extraction socket site. 

 

up-Clinical follow 
Confirmed study participants were screened for assessment swelling 

measurements and mouth opening before surgery(T0). post-operative 

clinical assessments will be performed at  third day (T1), 1 week(T2). 

 
 

1- The swelling 
Facial swelling will be evaluated by the method which measures 3 distances: 

 from the tragus to oral commissure 

 from the tragus to pogonion. 

 from outer angle of eye to angle of mandible. 

 
2- Mouth opening  

Maximum mouth opening will be measured as the maximum distance 

between the maxillary and mandibular central incisors. 

 

3- The pain 
Postsurgical pain will be evaluated using visual analogue scale (VAS) of faces 

7 days after extraction. 

 

4- Soft tissue healing 

Soft tissue healing will be assessed at the seventh postoperative day through 

gingival healing index given by Landry et al. 

 

 

 



Data Analysis 

Data will be analyzed using SPSS version 25 software 

 The Kolmogorov-Smirnov test will be performed to study the normal 
distribution of the values of each of the measured parametric 
variables(radial bone density…). T-test will be used for correlated samples 
for comparison of time periods in each group 

 

 If the distribution of the values is abnormal, then the Mann - Whitney U 
test will be used to compare the two groups, and the Wilcoxon test for the 
algebraic ranks will be used for the double comparison between the time 
periods in each group 
 

 

 For the nominal variables (the degree of pain, …), the Mann-Whitney U 
test will be used to compare the two groups, and the Wilcoxon test for 
algebraic signs will be used to compare the time periods in each group as 
well. 

 

 

 

 

 

 

 

 

 

 

 

 



: References 
1. Goktay O, Satilmis T, Garip H, Gonul O, Goker K. A comparison of the effects of midazolam/fentanyl 

and midazolam/tramadol for conscious intravenous sedation during third molar extraction. Journal of 

oral and maxillofacial surgery : official journal of the American Association of Oral and Maxillofacial 

Surgeons. 2011 Jun;69(6):1594-9. PubMed PMID: 21277062. 
2. Alexander RE. Dental extraction wound management: a case against medicating postextraction 

sockets. Journal of oral and maxillofacial surgery : official journal of the American Association of Oral 

and Maxillofacial Surgeons. 2000 May;58(5):538-51. PubMed PMID: 10800910. 

3. Vezeau PJ. Dental extraction wound management: medicating postextraction sockets. Journal of oral 

and maxillofacial surgery : official journal of the American Association of Oral and Maxillofacial 

Surgeons. 2000 May;58(5):531-7. PubMed PMID: 10800909. 

4. Park J-Y, Koo K-T, Kim T-I, et al. Socket preservation using deproteinized horse-derived bone mineral. J 

Perio Implant Sci 2010;40:227e31. 
5. Tsai SJ, Chen MH, Lin HY, Lin CP, Chang HH. Pure type-1 collagen application to third molar extraction 

socket reduces postoperative pain score and duration and promotes socket bone healing. Journal of 

the Formosan Medical Association = Taiwan yi zhi. 2019 Jan;118(1 Pt 3):481-7. PubMed PMID: 

30170877. 
6. Cho H, Jung HD, Kim BJ, Kim CH, Jung YS. Complication rates in patients using absorbable collagen 

sponges in third molar extraction sockets: a retrospective study. Journal of the Korean Association of 

Oral and Maxillofacial Surgeons. 2015 Feb;41(1):26-9. PubMed PMID: 25741465. Pubmed Central 

PMCID: 4347028.  

 
7. Suchanek J, Ivancakova RK, Mottl R, Browne KZ, Pilneyova KC, Pilbauerova N, et al. Hyaluronic Acid-

Based Medical Device for Treatment of Alveolar Osteitis-Clinical Study. International journal of 

environmental research and public health. 2019 Oct 1;16(19). PubMed PMID: 31581430. 

8. Gocmen G, Aktop S, Tuzuner B, Goker B, Yarat A. Effects of hyaluronic acid on bleeding following third 

molar extraction. Journal of applied oral science : revista FOB. 2017 Mar-Apr;25(2):211-6. PubMed 

PMID: 28403362. Pubmed Central PMCID: 5393542. 

9. Alcantara CEP, Castro MAA, Noronha MS, Martins-Junior PA, Mendes RM, Caliari MV, et al. Hyaluronic 

acid accelerates bone repair in human dental sockets: a randomized triple-blind clinical trial. Brazilian 

oral research. 2018;32:e84. PubMed PMID: 30231173. 
10. Afat IM, Akdogan ET, Gonul O. Effects of leukocyte- and platelet-rich fibrin alone and combined with 

hyaluronic acid on early soft tissue healing after surgical extraction of impacted mandibular third 

molars: A prospective clinical study. Journal of cranio-maxillo-facial surgery : official publication of the 

European Association for Cranio-Maxillo-Facial Surgery. 2019 Feb;47(2):280-6. PubMed PMID: 

30579747.7.   

 


