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ABSTRACT 

Introduction: Mandibular third molars are the most commonly impacted teeth and 

their surgical removal is one of the most common surgical procedures performed by 

the Oral and Maxillofacial Surgeon. Most of the available literature supports the use 

of Cold saline to 

reduce the post-operative sequelae of orthopaedic surgeries & implant surgery , 

namely pain, swelling, but there is not much evidence found in literature to determine 

if it is effective when used topically as an intraoperative irrigating solution during 

surgical removal of lower third molar. The present study is deliberated to assess the 

effect of irrigation with three different Irrigants, namely Cold saline(2-8
o
), 

Hydrocortisone and Normal Saline in post operative outcomes and complications like 

pain, swelling and trismus after surgical extraction of mandibular third molars. 

Materials and Method: The present study was a clinical, prospective randomized 

controlled study. A total of 84 study participants formed the sample size of this study. 

Study subjects were categorized into three groups: Group I (third molar surgeries 

using Cold Saline (2-8
o
) ), Group II (third molar surgeries using hydrocortisone), and 

Group III-control group (third molar surgeries using normal saline irrigation). Follow 

up was on 3
rd

 day and 7th day postoperatively for all the three groups to evaluate pain, 

swelling, and trismus. Statistical analysis was performed using the Kruskal-Wallis and 

ANOVA test. 

Results: There was a significant reduction in the post operative pain(p<0.001) and 

trismus(p<0.001) on the 3
rd

 and 7
th

 post-operative day after surgical extraction of 

lower third molar in study groups as compared with control group. The p-value 
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showed the difference to be statistically significant. However, swelling was 

statistically significant only on 3
rd

 post-operative day in the study groups (p=0.010) in 

comparison to the control group, on post operative day 7 swelling parameters were 

not statistically significant between both the study groups and the control group.  

Conclusion: The results of this study indicate that using Cold Saline (2-8
o
) as an 

intraoperative irrigating solution is found to be highly effective and economical 

alternative in reducing the post-operative pain, swelling and trismus caused by 

surgical removal of impacted teeth.  

Keywords: Cold Saline, Hydrocortisone, Mandibular third molar,surgical extraction, 

Normal saline. 
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INTRODUCTION 

Eruption time of third molar generally occurs between 17 to  26 years of age.
1
  

Third molars are frequently observed as partly erupted or failing to erupt entirely, 

with an average incidence of 22.63% seen over the world.
2
 In this niche of oral and 

maxillofacial surgery the surgically planned  extraction of partially/completely 

erupted 3
rd

  molars is fairly common. Symptoms seen early postoperative tissue 

responses include discomfort, edema, trismus, and dysphagia, this could Immensely 

impact the patient's Functional well-being.
3,4

 Age shows a significant role in post-op 

complications after trans-alveolar extraction of mandibular 3
rd

 molar teeth. Elderly 

individuals experienced higher trismus and facial swelling than younger ones.
4,5

 

Following the surgically extracting the mandibular molars, irrigating solutions are 

utilized to reduce bone damage, irrigate the surgical site, and, most importantly, 

improve the doctors visibility.
6
 Cutting bone without a water irrigation generates high 

number of inflammatory fluid and debris, leading to increased post-surgery 

discomfort. To mitigate this, various medications, treatment approaches, and delivery 

methods have been researched to reduce post-operative discomfort. Sabri Cemil Isler 

et al. did a study where they conducted systematic drilling and Mini screws 

implantation over the tibial bone of eighteen Sprague Dawley rats, with the help of 

rotation burs, normal saline, 25°C, and 4°C saline irrigation. Within the normal and 

cooled groups, bone healing was examined; therefore, osteoblastic activity is greater, 

and bone marrow shows better response in group 4°C over group 

25°C.
7
Corticosteroids, specifically hydrocortisone, were first used in oral surgery in 

1952 to reduce post-operative discomfort. Since then, they've been extensively 

researched in this field for their potential benefits.
8
 In oral surgery, corticosteroids are 

typically given orally, but this may not be suitable for patients with gastrointestinal 
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issues. However, intravenous administration is a viable alternative, especially during 

procedures under general anaesthesia. This route has shown promising results in 

decreasing post-operative edema and pain.
9
 

Since most of oral surgical procedures are done on outpatients using local 

anesthesia, the external use of hydrocortisone as an irrigating solution during the 

procedure might be a useful approach. This method may help reduce post-operative 

discomfort and swelling.
10

 

Isotonic solutions like Normal Saline is commonly used in irrigation 

throughout impacted third molar procedures to reduce heat generated from the 

surgical drill when it comes into proximity to bone while osteotomy in addition to 

empty the socket filled with bone debris after osteotomy
.11

 This study compares the 

effectiveness of cooled saline, hydrocortisone, and standard saline as irrigating 

solutions in reducing post-surgical complications - specifically algesia, induration, 

trismus, and infection – post extraction of lower third molar teeth.  
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AIMS AND OBJECTIVES 

AIM: Evaluate and compare 3 irrigation solutions' efficacy- cold saline (2-8°C), 

hydrocortisone, and normal saline - used throughout the surgically extraction of 

impacted lower 3
rd

 molar teeth. 

 

OBJECTIVES:  

 The study focuses on evaluating and comparing the impact of 3 irrigating 

solutions - cold saline (2-8°C), hydrocortisone, and normal saline - on post-

operative edema (swelling) after trans-alveolar extraction of mandibular 3
rd

 

molar. 

 To evaluate and compare the effects of 3 irrigating solutions - cold saline (2-8°C), 

hydrocortisone, and normal saline - on post-operative pain after trans-alveolar 

extraction of mandibular 3
rd

 molar. 

 To evaluate and compare the impact of 3 irrigating solutions - cold saline (2-

8°C), hydrocortisone, and normal saline - on the level of trismus (limited jaw 

mobility) post-trans-alveolar extraction of mandibular 3
rd

 molar. 
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REVIEW OF LITERATURE 

 

1. Koerner (1994) offers a detailed manual of impacted third molar extraction, 

outlining surgical principles and step-by-step procedures. 

The paper stresses proper flap design, removal of bone, tooth splitting, and 

wound closure to minimize complications. It is still a standard reference for oral 

surgeons, providing evidence-based algorithms that maximize surgical 

efficiency while ensuring patient safety, taking into consideration anatomical 

difficulties and risk factors involved in impacted wisdom tooth extraction.
16

 

2. In 1996 a cohort study was conducted on the many diseases related to the 

excision of impacted mandibular third teeth, Kerstin Knutsson et al. took into 

account the age of patient, angulation, and level of impaction in addition to 

calculating the odds ratio. This shows age group of 20 to 29 years, the odds ratio 

for molars with partial soft tissue coverage and distoangular impacted teeth was 

highest (5.8 and 6.7, respectively).
35

 

3. Study conducted by Abel Garcia et al. (1997), shows that the Investigators 

scrutinized whether the level of restricted mouth opening and patients 

experiencing algesia  following the removal of impacted lower third molars were 

correlated with the convolution of the procedure. They stated that surgical 

extractions had a greater incidence of post-operative trismus than simple forceps 

extractions did. Regardless of the kind and degree of extraction, pain levels were 

noticeably low after analgesic administration.
40
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4. The prevalence of the post-operative morbidity following excision of deep seated 

mandibular third molar teeth was investigated by Zaid H. Baqain et al. in a cohort 

study in 2008. The degree of the impaction and lingual tissue retraction were 

noted by the authors as two potential risk factors for trismus. According to their 

findings, post-operative morbidity rises with age, severity of impaction, and 

longer operations.
37

 

5. In August 2008, Bedrettin et al released an article on the usefulness of saline 

irrigating solution’s temperature to control heat while drilling. The study included 

fresh frozen edentulous parts of cow mandibles, sectioned into 12x6cm pieces. 

Temperature-sensitive resistors were used and put about 0.5mm from the cutting 

cavity walls, at levels of 3,7, and 12mm. The readings from the 3 thermoresistors 

were examined with the help of the ORIGIN 5.0 program. The author reported 

that the outermost part of the cutting cavity generated greater heat than the 

bottom. Thus, irrigation used at room temperature can offer adequate cooling to 

reduce temperature during drilling. The cooler saline was more efficient in 

cooling the bone.
28

 

6. The review and meta-analysis examined how corticosteroids can reduce post-

operative trismus by Markiwicz et al in 2008. Corticosteroids were found to 

minimize edema and trismus in both the first (1-3 days) & later (>3 days) post-

operative stages of therapy.
32

 

7. In 2010, Janne Tiigimae-Saar studied the effects of prednisolone on individuals 

who got their impacted mandibular third teeth extracted in terms of post-

operative symptoms. According to the study, prednisolone (30 mg) given prior to 

surgery considerably reduced edema and trismus after surgery (P 0.05) while 

collating it to the control group.
31
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8. Gondim et al. (2010) compared postoperative pain by manual vs. ultrasonic 

irrigation in endodontic treatment in a randomized controlled trial. Outcome 

revealed that ultrasonic irrigation induced significantly lower postoperative pain 

(p<0.05), which was due to its higher debridement efficiency. Clinical evidence 

favours ultrasonic systems for minimizing patient discomfort, and they suggest 

their preferential application in endodontic treatment to enhance postoperative 

success.
14

 

9. Kim et al. (2010) studied thermal effects during low-speed implant drilling in pig 

rib bone. The research reported that increased drilling velocities (1,500 rpm) 

produced much more heat (p<0.05) than decreased speeds (50 rpm), which is 

potentially dangerous for thermal osteonecrosis. The findings highlight the 

needfor controlled drill speeds of less than 50 rpm with irrigation inorder to keep 

bonetemperatures below 47°C, which are essential safety regulations for implant 

site preparation.
18

 

10. A 2011 study by Sabri et al. investigated the impact of temperature while 

irrigated on the healing of bones in Sprague-Dawley rats. The study involved 

osteotomy holes and Mini screw insertion within the tibial bone of 18 rats, with 

varying irrigation temperatures: uncooled, 25°C, and 4°C saline. The results does 

not show significant changes in new bone formation between the 25°C and 4°C 

groups. However, the 4°C group exhibited more osteoblastic activity and more 

potent bone marrow as contrasted to the 25°C group.
7
 

11. A 2011 randomized clinical trial by Gururaj Arakeri investigated the use of 

Povidone Iodine for irrigation for impacted lower 3
rd

 molar extraction. This study 

found that Povidone Iodine, at a low dose - 0.5 mg/ml, shows promising results in 
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reducing post-op edema (swelling) compared to normal saline. This suggests that 

Povidone Iodine may be a useful irrigating solution for minimizing swelling after 

impacted lower3rd  molar surgery.
30

 

12. In a 2011 study, Seidu A. Bello et al. investigated the effect of age, impaction 

type, and surgery duration depends postoperative tissue reactions after surgically 

extracted mandibular wisdom tooth. The mouth opening level, according to the 

authors, was greater in the younger age group on 2
nd

 day and 5
th

 day than in the 

elder age group patient. In addition, when contrasted to mesioangular and vertical 

impactions, distoangular and horizontal impactions displayed the largest degree 

of edema and trismus on days 2 and 5.
35

 

13. Benedek(2011) documents the pioneeringdevelopment ofcorticosteroid treatment 

from 19thcentury beginnings to contemporary clinical uses.Thehistorical 

background discussessignificant milestones such as Hench's Nobel Prize-winning 

identification of cortisone's anti-inflammatory properties in 1948, and subsequent 

massive therapeutic use for rheumatoid arthritis. The article emphasizes theway 

syntheticmodifications increased drug efficacy while minimizing side effects, 

greatly changing treatment for inflammatory diseases.
8
 

14. Urvi et al. (2014) compared betadine and chlorhexidine irrigation in bilateral 

impacted third molar extractions. Their split-mouth study proved the better 

antimicrobial effectiveness of chlorhexidine, with significantly lower 

postoperative infection rates (p<0.05) and better wound healing compared to 

betadine. The results Favor the use of chlorhexidine as the irrigant of choice in 

oral surgery, especially for high-risk impaction cases where maximum infection 

control is needed.
15
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15. A meta-analysis was conducted to identify morphological & demographic 

determinants of third molar absence by K. Carter in 2015. The researchers 

demonstrated that the average occurrence of third molar abnormalities is 22.63% 

globally. They added that across all populations, women experience agenesis at a 

slightly higher incidence than men.
41

 

16. Wei Cheong Ngeow and Daniel Lim reviewed the literature between 2006 and 

2015 on corticosteroid usage in the treatment of impacted last molar surgery. 

They discovered that using methylprednisolone rather than dexamethasone led to 

a much-decreased frequency of post-operative problems such trismus and facial 

edema.
39

 

17. In this, Rakhshan (2015) has analysed risks leading to post-surgery ache after the 

extraction of a 3
rd 

 molar. Important predictors include surgical difficulty, 

operating time, patient age and gender, and preoperative infection. This study 

focuses on the impact of these factors on pain perception and duration and 

provides clinician insights for improved patient management based on evidence. 

Barbara, therefore, mentions a thorough preoperative evaluation to anticipate and 

even tackle postoperative pain, extending further clinical assistance for the 

protocol regarding the extraction of wisdom teeth.
3
 

18. Osunde and Saheeb (2015) examine the influence of age, gender, and surgical 

difficulty on inflammatory issues  following 3rdmolar surgery. Their results show 

that higher surgical difficulty markedly increases complication risks, whereas 

younger patients and males have greater inflammation. The research offers 

evidence-based information for risk stratification and preoperative planning, with 

implications for personalized management in high-risk groups to reduce 
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postoperative morbidity. These results maximize patient management in oral 

surgical practice.
5
 

19. In 2016, Hashem M. Al-Shamiri carried out a clinical investigation assessing the 

impact of preoperative and postoperative dexamethasone medication on 

difficulties after surgical elimination of mandibular 3rd molar teeth. They 

demonstrated that preoperative dexamethasone treatment significantly reduced 

trismus (p=0.021) and pain (p=0.008), regardless of the age, gender, impaction 

type , or length of procedure.
33

 

20. Ghaeminia H. et al (2016). weighed the benefits and drawbacks of surgical 

extraction vs retention for the treatment of impacted, asymptomatic, healthy 

mandibular 3rd  molar teeth. They concluded that the facts were insufficient to 

support either. On the other hand, some evidence suggests that preserving an deep 

seated third molar tooth that is asymptomatic and ailment-free may raise the long-

term risk of periodontitis and caries incidence in the second molars adjacent to 

it.
38

 

21. A 2017 study investigated the advantage of using corticosteroids for reduction of 

post-op issues after impacted lower wisdom tooth extraction. The study found 

that administering hydrocortisone submucosally and intravenously significantly 

reduced post-operative edema (swelling). However, it did not have a notable 

impact on pain reduction. The study suggests that hydrocortisone may be 

effective in minimizing swelling, but its effect on pain management is limited.
29

 

22. In 2019, Hiroki Otake conducted an observational study to see how well 

oxytetracycline-hydrocortisone ointment coated gauze performed after impacted 

lower third molars were extracted. They came to the conclusion that the group 
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given the Oxytetracycline-hydrocortisone ointment developed fewer dry sockets. 

Additionally, there had been a significant decrease in the quantity of analgesic 

medications consumed post-operatively.
34

 

23. Mercan et al. (2019) investigated thermal effects during drilling with different 

volumes of irrigation. Their in-vitro test proved that more irrigation (50ml/min) 

effectively minimized the rise in bone temperature (p<0.01) versus lower 

volumes (10ml/min), avoiding thermal necrosis limits. The result emphasizes 

irrigation volume's importance for controlling bone temperature, suggesting 

≥30ml/min coolant for bone-safe osteotomy procedures.
19

 

24. Ghosh et al. (2020) performed a comparative cross-sectional analysis to assess 

the postoperative management using different irrigation s o l u t i o n s—ozonated 

water, NS, and povidone-iodine for impacted mandibular 3rd molar surgery. 

Findings established the higher effectiveness of ozonated water in alleviating 

ache, swelling, and trismus because of its antimicrobial and anti-inflammatory 

activity. Povidone-iodine was moderately effective, with normal saline 

performing worst. The study points towards ozonated water as a valuable, 

inexpensive alternative for the optimizationof postoperativeoutcomes, advocating 

its incorporation into standard oral surgical practice.
11

 

25. A 2020 pilot study by Vitor et al. involving 28 patients having healthy with 

impacted  third molars present bilaterally to compare the effectiveness of 

hydrocortisone used for trans-operative irrigation in managing post-operative 

oedema and pain. The study suggested that using hydrocortisone as irrigating 

solution during surgery is a helpful and cost-effective method for reducing 

oedema in both easy and complex impacted lower wisdom teeth  surgeries.
22
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26. Vranckx et al. (2021) compared preventive extraction and symptomatic third 

molar excision, focusing on morbidity postoperatively. The study shows that 

prophylactic removal causes significantly less damage and recovery time than 

symptomatic removal. Evidence-based methodology, therefore, gives valuable 

information to clinical decision-making, such as suggesting that early treatment 

reduces discomfort and costs to the patient and the health economy. These 

findings support the re-evaluation of withdrawal time policies for asymptomatic 

cases.
4
 

27. A 2022 pilot study by Agarwal et al. involving 40 patients compared the 

effectiveness of normal saline versus cooled saline used for irrigation in reducing 

post-operative associative problems after impacted lower wisdom tooth excision. 

The research found that the cold saline group had significantly less swelling and 

ache as collate with the normal saline group. Additionally, the cold saline group 

experienced fewer infections and faster wound healing.
17

 

28. Fernandez et al. (2022) report on a Cochrane systematic review assessing water's 

effectiveness for wound cleansing in clinical settings. In reviewing 13trials,they 

determinedthat there was no infection rate difference between water and sterile 

saline in acute/chronic wounds. The review disproves traditional sterilization 

methods since clean tap water is just as effective and more affordable. Such 

evidence-based recommendations facilitaterevising clinical protocols, especially 

in settings with limited resources, while keeping strict hygiene measures for 

wound management in place.
13

 

29. The information presented by Salas et al. (2022) deals with a concord for 

systematic reviews along with meta-analysis of platelet-rich fibrin (PRF) for the 
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3rd molar surgery. The research intends to analyse the efficacy of PRF on wound 

healing and complication reduction by studying all randomized trials. Evidence 

quality would be rated using the Cochrane risk-of-bias tools and GRADE criteria. 

The protocol emphasizes standardized research that can clarify the clinical 

benefits of PRF in oral surgery.
1
 

30. A 2024 study by Faheem et al. compared the potency of cortisone, povidone-

iodine, as well as NS used as   irrigation solutions throughout obstructed lower 

third molar removal. The study found that hydrocortisone: Reduced post-

operative edema for initial 48 hours, however the impact diminished by the 7th 

day, was efficient in managing postop discomfort and trismus. Outperformed 

povidone-iodine in decreasing post-operative ache, oedema as well as trismus. 

Therefore study suggests that hydrocortisone is a promising irrigating solution for 

managing post-operative complications after impacted tooth removal.
6
 

31. Krishna et al. (2024) assess oxytetracycline hydrocortisone-soaked gauze 

packing's efficacy to treat postoperative complications from impacted third molar 

surgery. Their subsequent research illustrates substantial reduction in ache, 

swelling, and trismus vs standard dry gauze packing. Antibiotic-steroid 

combination offers improved wound healing without compromising safety. These 

findings indicate this cost-effective intervention should enhance patient comfort 

during recovery with clinicians having an easy option in reducing complications 

during mandibular third molar extractions.
10
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MATERIALS AND METHODS 

A patient-oriented, prospective study was planned with individuals who 

underwent mandibular third molar surgery. Planned study included eighty four 

patients who came to the "Oral and Maxillofacial Surgery Department, KLE V.K. 

Institute of Dental Sciences, KAHER, Belagavi", between May 2023 and November 

2024 with the complaint of unerupted mandibular third molars and who all were 

willingly granted consent to participate. 

RESEARCH DESIGN 

Randomized controlled trial 

STATISTICAL ANALYSIS 

The statistical analysis used were 

 Descriptive statistical analysis was done for demographic details. 

 Chi-square test was done to establish association. 

 ANOVA- comparison was applied between the three groups. 

 Post-hoc test was used for intra group correlation. 

POWER AND SAMPLE SIZE ANALYSIS 

The formula used to calculate sample size :        

                                                      (Z 1-α/2 + Z 1-β)
2 

* (SD1
2 +

 SD2
2
) 

                    N =           

                                                                      (X1 – X2 ) 
2 
 

 

  Z1-α/2 = Alpha error at 5%                      X1: Mean of 1
st
  group =34.75 

 Z1-β   = Beta power at 90%                       X2: Mean of 2
nd

  group = 37.30 
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 Standard deviation of 1
st
  group, S1 = 2.88 

 Standard deviation of 2
nd

  group, S2 = 2.70 

 N=  25 

 N = 28 in each group (final sample size with 10% attrition) 

Therefore, the sample size is 84 

All participants have to comply with the following requirements.  

INCLUSION CRITERIA: 

 Patients that met the specified criteria were included.: 

 Patients belonging to the age category of 18-40 years. 

 Patients who have not used any antibiotic/antimicrobial or anti-inflammatory 

drugs 1 week before surgery. 

  Patients having an intermediate surgical severity score on the Pederson index. 

(4-6). 

 Patients with ASA status I and having normal bleeding & clotting times. 

 Patients who are non-smokers. 

EXCLUSION CRITERIA: 

Patients with the following criteria were excluded:  

 Non-consenting participants. 

 Patients having any systemic disorders. 

 Patients who have already received radiation therapy. 

 Patients with history of  organ transplantation surgery. 

 Patients allergic to hydrocortisone or  anaesthetic agent. 

 Female subjects who are pregnant or lactating.. 
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METHODOLOGY 

 The study comprised of 84 randomly selected patients (envelope method) who 

all are having Lower impacted third molar, diagnosed by known clinical and 

radiographic measures and were alternatively divided in three distinct 

categories irrespective of age, gender, difficulty in impaction, and 

responsiveness to various medicines to eliminate bias.. 

 Study participants were allocated into three groups : 

Group I:  Study group I - Cold Saline(2-8◦c)  (n = 28) 

Group II: Study group II- Hydrocortisone(n = 28) 

Group III: Control group -Normal Saline (n = 28) 

 The position of impacted tooth was assessed using Pederson’s Difficulty Index 

and tooth with a score of 5 to 6 were append in the study. 

PRE-OPERATIVE ASSESSMENT: 

 HB  

 BT 

 CT 

 Blood Sugar (Random) 

 Orthopantomogram/ Intra-Oral Periapical radiograph 
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ARMAMENTARIUM AND MATERIALS: (as shown in Figure-1) 

 Surgical gloves                                  

 Mouth mirror                                     

 Dental explorer                                  

 2ml Disposable Syringe                     

 Gauze piece                                        

 Surgical scalpel blade no. 15             

 Straight elevator 

 Artery forceps 

 Curette 

 Bone file 

 Needle holder 

 Adson's tissue forceps 

 Scissors 

 Surgical handpiece and bur 

 Kidney tray 

 Irrigation syringe 20ml 

 Surgical drape 

 Towel clip 

 Konvio Temperature Meter with wired Digital Temperature Sensor  

 Refrigerator at BSRC 

 Suction tip 

 Tweezer   

 Langenbeck retractor      

 Sponge holder 

 Periosteal elevator                              
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Figure 1 - Armamentarium 

 

Figure 2 - Konvio Temperature Meter with wired Digital Temperature Sensor 
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Follow up: Performed on the 3
rd

  and 7
th

 day ensuing surgical extraction of 3rd molar. 

SURGICAL PROTOCOL FOLLOWED DURING THE RESEARCH 

Patients having mandibular impacted third molars evaluated by standard clinical and 

radiographic measures and fulfilling the inclusion criteria were allocated into three 

groups of 28 each by computer generated random allocation 

 

Surgical procedure on the assigned patients was performed in the oral surgery 

department by the same experienced surgeon 

 

The pre-operative inter-incisal distance and facial measurements were noted in 

millimetres. 

 

Administering 2% lidocaine containing adrenaline 1:80,000 to achieve nerve blockade 

of the IAN, LN, and LBN. 

 

A muco-periosteal flap was prepared by making a full thickness incision 

 

Flap was elevated and reflected, bone troughing (tooth sectioning if required) was 

performed using a bur with straight hand piece under abundant irrigating solution with 

0.9 % concentration of 250ml of Cold saline(2-8◦c) for Group A, Hydrocortisone 

500mg concentration in 250ml normal saline for Group B and 0.9 % concentration of 

250ml of Normal saline for Group C. 

 

After completing the extraction, Curettage within the socket was carried out to 

remove any harmful granulation tissue.. 
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Extraction socket was inspected for any sharp bony margins and removed if present 

followed by copious irrigation. 

 

The flap was repositioned and secured using (3-0 s il k) sutures. 

 

A pressure (gauze) pack was placed over the extraction site. All patients will receive 

post-extraction instructions. 

 

Patients of all three groups were prescribed the following drugs: 

 

C. AMOXICILLIN 500mg (TID f o r 5 days) 

T. PARACETAMOL 650mg (TID f o r 3 days) 

T. PANTEPRAZOLE 20mg (OD f o r 5 days) 

T. IBUPROFEN 400mg SOS. (Rescue drug) 
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EVALUATION CRITERIA 

PAIN 

Patients were given a Visual Analog Scale (VAS) having a score of 0 to 10  

       Score                                     Intensity of pain 

 0                                                No-Pain 

 1-3                                             Mild-Pain 

 4-7                                             Moderate-Pain 

 8-10                                           Severe-Pain 

 

SWELLING 

 To evaluate the swelling, on the surgical side, measurements were taken 

between the lateral canthus- mandibular angle region, tragus- corner of mouth, 

and tragus to soft tissue pogonion using a ribbon ruler. 
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Figure 3 - Oedema Evaluation: 

Three linear measurements were recorded using five anatomical landmarks: (1) lateral 

canthus to angle of mandible, (2) tragus to oral commissure, and (3) tragus to soft 

tissue pogonion. 

TRISMUS 

 The mouth aperture was measured using a calliper to get the inter-incisal 

length in millimetres. 

FOLLOW UP 

Pain, mouth opening and swelling was documented on the day of surgery, 3
nd

 day and 

the 7
th

 day post-op. 



Materials & Methods 

 Page 22 

 

  

Fig-4a : Group I(Cold Saline)                 

Pre-op 

 

Fig-4b : Group I(Cold Saline) 

Pre-op 

 

Fig-4c : Group I(Cold Saline) 

Pre-op 

 

Fig-4d : Group I(Cold Saline) 

Pre-op 
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Fig-5a : Group I(Cold Saline) 3rd   

day Post-op 

 

Fig-5b : Group I(Cold Saline) 

3rd   day Post-op 

 

Fig-5c : Group I(Cold Saline) 3rd   

day Post-op 

 

Fig-5d : Group I(Cold Saline) 

3rd   day Post-op 
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Fig-6a : Group I(Cold Saline) 7th  

day Post-op 

 

Fig-6b : Group I(Cold Saline) 7th  

day Post-op 

 

Fig-6c :Group I(Cold Saline) 7th  

day Post-op 

Fig-6d : Group I(Cold Saline) 7th  

day Post-op 
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Fig-7a : Group 

II(hydrocortisone)Pre-op 

Fig-7b : Group 

II(hydrocortisone)Pre-op 

Fig-7c : Group 

II(hydrocortisone)Pre-op 

 

Fig-7d : Group 

II(hydrocortisone)Pre-op 
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Fig-8a : Group II(hydrocortisone)3
rd

   

day Post-op 

 

Fig-8b : Group II(hydrocortisone)3
rd

   

day Post-op 

 

Fig-8c : Group II(hydrocortisone)3
rd

  

day Post-op 

 

Fig-8d : Group 

II(hydrocortisone)3
rd

 day Post-op 
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Fig-9a : Group 

II(hydrocortisone)7
th

 day Post-op 

 

Fig-9b : Group 

II(hydrocortisone)7
th

 day Post-op 

 

Fig-9c : Group II(hydrocortisone)7
th

 

day Post-op 

 

Fig-9d :group II(hydrocortisone)7
th

 

day Post-op 
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RESULTS 

Table 1: Distribution of male and female participants in Cold Saline, 

Hydrocortisone and control group (Normal saline) 

Group Male % Female % Total 

Control group 12 42.86 16 57.14 28 

Hydrocortisone group 13 46.43 15 53.57 28 

Cold saline group 17 60.71 11 39.29 28 

Total 42 50 42 50 84 

Chi-square=2.0000, p=0.3678 

Table 1 provides the allocation of the males and female participants for the 

three groups Cold Saline, hydrocortisone, and normal Saline. There were 1 7 (males) 

and 11(Females) in the Cold Saline group, 13(Males) and 15(females) in the 

hydrocortisone group and 12(males) and 16(females) in the normal saline group. At 

the outset, there was certainly no substantial association between them. 
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GRAPH 1: Distribution of males and female participants in Cold Saline, 

Hydrocortisone and Control Group (Normal Saline) 
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AGE DISTRIBUTION:- 

Table 2: Comparison of Cold Saline, Hydrocortisone & control group (Normal 

saline) with mean age by one way ANOVA 

Group Mean S.D SE. 

Control group 26.39 5.07 0.96 

Hydrocortisone group 25.93 5.34 1.01 

Cold saline group 28 5.23 0.99 

Total 26.77 5.23 0.57 

F-value 1.2167 

p-value 0.3016 

The mean value for the Cold Saline, hydrocortisone and normal saline were 28 

± 5.23 years, 25.93 ± 5.34 years and 26.39 ± 5.07 years respectively. The absence of 

statistically significant differences (p=0.3016) indicates comparable baseline 

characteristics among all three groups. 
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ASSESSMENMT OF PAIN: 

Table 3: Comparison of Cold Saline, Hydrocortisone and Control group (Normal 

Saline) with VAS scores at post-operative 3
nd

 day & 7
th

 day using Wilcoxon 

matched pairs test. 

Group 
Time 

point 
Mean SD 

Mean 

Diff. 

% of 

effect 

Z-

value 
p-value 

Control group 

Day 3 5.82 1.02     

Day 7 1.04 0.74 4.79 82.21 4.6226 0.0001* 

Hydrocortisone 

group 

Day 3 5.64 1.25     

Day 7 0.93 0.72 4.71 83.54 4.6226 0.0001* 

Cold saline 

group 

Day 3 5.25 1.11     

Day 7 0.68 0.72 4.57 87.07 4.6226 0.0001* 

The comparison of Pain, using mean VAS score, between Cold Saline, 

hydrocortisone and normal saline, at different time points was conducted using 

Wilcoxon matched pairs test and depicted in Table 5. All groups showed significant 

trismus reduction by day 7 (p=0.0001). Cold saline had the greatest improvement 

(87.07%, mean 0.68±0.72), followed by hydrocortisone (83.54%, 0.93±0.72) and 

control (82.21%, 1.04±0.74). Despite similar Z-values (4.6226), cold saline 

demonstrated marginally better efficacy in resolving postoperative jaw stiffness. 
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Comparison of different treatment time points with VAS scores in three groups 

 

GRAPH 2: Mean VAS score at post-op Day-3 and Day-7 for Cold Saline, 

Hydrocortisone and Control group (Normal Saline) 

Graph 2 Indicates the postoperative pain severity (via VAS) on days 3 and 7, 

comparing cold saline, hydrocortisone, and standard saline treatments. For Day 3, the 

scores were 5.25 ± 1.11, 5.64 ± 1.25 and 5.82 ± 1.02 respectively. Similarly, for Day 

7, the scores were 0.68 ± 0.72, 0.93 ± 0.72 and 1.04 ± 0.74 for the three groups. The 

mean score on day 7 for Cold Saline group was 0.68± 0.72 which was less compared 

to others. 
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Table 4: Comparison of three groups with VAS scores at Day 3 and Day 7 

treatment time points by Kruskal Wallis ANOVA 

Times 

Control group 
Hydrocortisone 

group 

Cold saline 

group H-

value 

p-

value 

Mean SD Mean SD Mean SD 

Day 3 5.82 1.02 5.64 1.25 5.25 1.11 4.165 0.125 

Day 7 1.04 0.74 0.93 0.72 0.68 0.72 4.135 0.127 

Difference 4.79 1.03 4.71 1.21 4.57 1.14 0.498 0.78 

The cold saline group appears to perform marginally superior in reducing 

postoperative discomfort compared to the control and hydrocortisone groups, the 

differences are not statistically significant based on the provided p-values (>0.05). 

This suggests that all three methods are similarly effective in managing postoperative 

discomfort in this study setup. 
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ASSESSMENT OF SWELLING: 

Table 5: Comparison of Cold Saline, Hydrocortisone and Control Group 

(Normal Saline) with swelling scores at pre-op, post-op day 3 and day 7 time 

points by one way ANOVA 

Times 

Control group 
Hydrocortisone 

group 

Cold saline 

group F-

value 

p-

value 

Mean SD Mean SD Mean SD 

Pre Op 126.78 6.81 126.66 6.13 128.22 6.96 0.4782 0.6216 

Day 3 129.47 6.65 129.16 6.53 130.24 7.26 0.1873 0.8295 

Day 7 126.38 6.8 126.2 6.36 127.6 7.6 0.3381 0.7141 

Pre-OP to 

Day 3 
2.68 1.95 2.5 1.96 2.02 1.81 0.9062 0.4081 

Pre-OP to 

Day 7 
-0.4 1.07 -0.46 1.23 -0.62 1.29 0.2462 0.7824 

The comparison of swelling scores between the three groups Cold Saline, 

hydrocortisone and normal saline was done at three different time points, i.e., at the 

pre-operative stage, at 3
rd

  day and 7
th

 day, using one way ANOVA and the results 

have been provided in Table 7. The comparative results of all the three groups were 

not statistically significant at pre-operative stage and Day 7. Even for the comparison 

of the mean differences between the three groups at preop – day 7 and day3 -day 7 

were found to be statistically insignificant . 
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GRAPH 3: Mean SWELLING at pre-op, post-op Day 3 and Day 7 for Cold 

Saline, Hydrocortisone  and Control group (Normal Saline)  

 

Graph 3 denotes the mean swelling at Post- op Day 3 and Day 7 in comparison 

to preoperative measurements for Cooled Saline, hydrocortisone and normal saline. In 

preoperative stage the score was 126.78, 126.66 and 128.22 respectively. Whereas for 

Day 3, the scores were 129.47, 129.16 and 130.24 respectively. Similarly, for Day 7, 

the scores were 126.38, 126.20 and 127.60 for the three groups. 
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Table 6: Comparison of pre-op, post-op day 3 and day 7 time points with 

swelling scores in Cold Saline, Hydrocortisone and Control Group (Normal 

Saline) by using paired t test 

Group 
Time 

point 
Mean SD 

Mean 

Diff. 

% of 

effect 
t-value p-value 

Control group Pre Op 126.78 6.81 

    

 

Day 3 129.47 6.65 -2.68 -2.12 -7.2989 0.0001* 

 

Pre Op 126.78 6.81 

    

 

Day 7 126.38 6.8 0.4 0.32 1.9828 0.0577 

Hydrocortisone 

group 
Pre Op 126.66 6.13 

    

 

Day 3 129.16 6.53 -2.5 -1.97 -6.7619 0.0001* 

 

Pre Op 126.66 6.13 

    

 

Day 7 126.2 6.36 0.46 0.36 1.9554 0.061 

Cold saline 

group 
Pre Op 128.22 6.96 

    

 

Day 3 130.24 7.26 -2.02 -1.57 -5.8996 0.0001* 

 

Pre Op 128.22 6.96 

    

 

Day 7 127.6 7.6 0.62 0.48 2.5248 0.0178* 

The comparison of swelling for the three groups Cold Saline, hydrocortisone 

and normal saline was done at three different time points, i.e., pre-operative stage, 

Day 3 and Day 7 and the statistical significance between them was synthesized using 

Paired t test, the results of which have been given in Table 8. Additionally, the post-

hoc comparison between two individual time points using all the feasible 

combinations were done for each group was done using one way ANOVA Test as 
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well. For Cold Saline the comparison between pre-operative stage and Day 3 and 

between Day 3 and Day 7 were found to be statistically significant. For  

hydrocortisone and normal saline, the comparison between all three combinations, 

i.e., Pre-op-Day 3, Pre-op-Day 7 and Day 3-Day 7 were found to be statistically 

insignificant. On overall comparison using Repeated Measures ANOVA, the 

difference between the three time points - Significant intergroup differences were 

observed through quantitative evaluation. 
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ASSESSMENT OF TRISMUS: 

Table 7: Comparison of Cold Saline, Hydrocortisone and Control Group 

(Normal Saline) with inter-incisal distance scores at pre-operative, post-

operative day 3 and day 7 time points by one way ANOVA 

Times 

 

Control group Hydrocortisone  

group 

Cold saline  

group 

F-value p-value 

Mean SD Mean SD Mean SD 

Pre Op 42.50 7.94 42.00 7.55 40.57 5.47 0.5615 0.5725 

Day 3 33.68 6.73 34.36 6.69 35.18 5.98 0.3769 0.6871 

Day 7 40.68 7.88 40.18 7.45 38.71 5.58 0.5882 0.5577 

Pre-OP to Day 3 8.82 4.45 7.64 3.80 5.39 3.47 5.5091 0.0057* 

Pre-OP to Day 7 1.82 1.61 1.82 1.81 1.86 1.24 0.0048 0.9952 

Table 9 describes the results of comparison of inter-incisal distance scores for 

Cold Saline, hydrocortisone and normal Saline at Pre-operative stage, Day 3 and Day 

7 using one way ANOVA. The comparison between all the three groups at all three 

time points were quantified to be statistically non-significant (p<0.001). The mean 

divergence between the time points of the three groups (Pre-op-Day 3, Pre-op- Day 7 

and Day 3- Day 7) were also calculated and their comparison yielded a statistically 

insignificant difference as well, except cold Saline Pre-op to Day 3 which is 

statistically significant. 
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GRAPH 4: Mean INTER-INCISAL DISTANCE at pre-op, post-op Day 3 and 

Day 7 for Cold Saline, Hydrocortisone and Control group (Normal Saline)  

 

Graph 4 represents the mean inter-incisal distance on pre-op day in 

comparison to post-op Day 3 and Day 7 for Cold Saline, hydrocortisone and normal 

saline. According to preoperative specifics the score was 40.57, 42.00 and 42.50 

respectively. Whereas for Day 3, the scores were 35.18, 34.36 and 33.68 respectively. 

Similarly, for Day 7, the scores were 38.71, 40.18 and 40.68 for the three groups. 
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Table 8: Comparison of pre-op, post-op day 3 and day 7 time points with inter-

incisal distance in Cold Saline, Hydrocortisone and Control Group (Normal 

Saline) by using paired t test 

Group 
Time 

point 
Mean SD 

Mean 

Diff. 

% of 

effect 
t-value p-value 

Control 

group 
Pre Op 42.50 7.94     

 Day 3 33.68 6.73 8.82 20.76 10.4951 0.0001* 

 Pre Op 42.50 7.94     

 Day 7 40.68 7.88 1.82 4.29 5.9812 0.0001* 

Hydrocor

tisone 

group 

Pre Op 42.00 7.55     

 Day 3 34.36 6.69 7.64 18.20 10.6352 0.0001* 

 Pre Op 42.00 7.55     

 Day 7 40.18 7.45 1.82 4.34 5.3354 0.0001* 

Cold 

saline 

group 

Pre Op 40.57 5.47     

 Day 3 35.18 5.98 5.39 13.29 8.2291 0.0001* 

 Pre Op 40.57 5.47     

 Day 7 38.71 5.58 1.86 4.58 7.9333 0.0001* 

The overall comparison of the three groups Cold Saline, hydrocortisone and 

normal saline over different points of time was conducted using paired t test and it has 

been denoted in Table 10. The individual combinations of two different time points 

for all three of them was done on a post-hoc test. The comparison of the differences 

between the different combinations of two time points, i.e., Pre-op-Day 3, Pre-op-Day 

7 and Day 3-Day 7 for all the three groups were found to be statistically significant 

(p<0.001). Similarly, the overall comparison of the three time points for all three 

groups were statistically significant (p<0.001). 
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DISCUSSION 

The operative management of impacted wisdom teeth constitutes a routine 

surgical procedure in the field of oral and maxillofacial surgery. Post-operative 

complications like induration(edema), algesia(pain), and reduced mouth opening can 

significantly impact patients' quality of life. These symptoms are primarily produced 

by an inflammatory response to postoperative trauma. Managing these complications 

is crucial to improve patient outcomes and satisfaction.  

Study have explored different irrigating solutions and techniques to minimize 

these post-operative complications, including the use of cold saline, hydrocortisone, 

and povidone-iodine.
12

The primary goal of using irrigating solutions during impacted 

third molar extraction is to prevent heat-induced permanent bone necrosis. Irrigation 

helps to cool the surgical site, reducing heat generated by drilling and surgical trauma, 

thereby preventing damage to surrounding bone and tissue.
11

 Normal saline has a 

cleaning effect, which helps remove debris and bacteria from the surgical site, 

creating a conducive environment for wound healing. However, it does not have any 

specific properties that directly enhance or accelerate postoperative healing beyond its 

cleaning effect.
13

 

Study have explored different irrigating solutions and pharmacological 

managements to minimize post extraction discomfort, including nociception(pain), 

induration(swelling), interincisal distance reduction(trismus) after unerupted wisdom 

tooth surgery. These discussions aim to identify effective strategies for improving 

patient outcomes and reducing post-surgical complications.
14

An appropriate irrigating 

solution during wisdom teeth extraction should have the following characteristics: 

Easily availability or preparation, Isotonic, Non-irritant, Nontoxic ,Non-haemolytic 
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,Antiseptic, Economic. These characteristics ensure the solution is safe, effective, and 

practical for use in surgical procedures.
15

 

Therefore, the research focus is to analyse and compare the effectiveness of 3 

irrigating solutions - Cold Saline, Hydrocortisone, and Normal Saline - in unerupted 

mandibular third molar surgery. The goal is to audit their impact on postoperative 

outcomes, likely focusing on factors such as pain, edema, and healing. 

A 1994 study by Koerner demonstrated that sterile water& regular saline can 

be utilized as efficient irrigating solutions following the surgical extraction of wisdom 

teeth. This suggests that these solutions are suitable options for maintaining a clean 

surgical site and promoting optimal healing.
16

 In surgical practice, saline solution is 

commonly used to protect the bone from thermal injury that are produced during 

osteotomy. The irrigating solution is used over the drill and osteotomy site to cool the 

area and prevent damage. Many surgeons prefer using cool saline solutions, believing 

they are more effective than normal solutions in reducing temperature and minimizing 

thermal damage.
17

 

The literature contains conflicting findings concerning the impact of saline 

application in reducing temperature rise during osteotomy. Some studies suggest that 

saline application can help reduce temperature, while others indicate that it may not 

have a significant impact. Additionally, research by Kim et al. found that slow-speed 

trephination without using irrigating solution did not generate more heat to cause 

thermal injury, suggesting that the drilling technique itself may modulate in 

temperature management.
18
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In our research we discovered that study group (cold saline) were much more 

efficient then hydrocortisone as well as normal saline in lowering post-procedural 

discomfort subsequent to impacted last molar surgery. 

Study done by Agarwal et. al.(2022) concluded that cold saline had significant 

reduction in post-operative swelling (facial edema), pain as compared to normal 

saline(control group) on 3
rd

 & 7
th

 post-op day along with less infection and early 

wound healing in cold saline irrigation cases.
17

While our research shows there is no 

significant difference among 3 for pain reduction but cold saline appears to perform 

marginally superior in reducing postoperative discomfort- pain &swelling & trismus 

compared to control and hydrocortisone group. 

There is limited research in the literature regarding the use of cold saline as an 

irrigating solution during tooth impaction procedures so more research were required 

for better interpretation and precise results. 

Normal saline is a popular choice for irrigation during wisdom tooth removal 

due to its physiological properties, safety, and isotonic nature. However, cold saline 

(2-8°C) offers additional benefits, including increased osteoblast activity, enhanced 

bone marrow dynamics, reduced post-operative swelling and pain, and improved 

healing. Cooled saline solution may be particularly beneficial during high-speed bone 

cutting or drilling procedures.
19

 

The corticosteroids were used since 1952 in oral surgery, when hydrocortisone 

was first used for reduction of  postoperative discomfort. Since then, extensive 

research has been conducted on various corticosteroids, dosages, and administration 

methods to improve patient post-op outcome. The goal of this research is to provide a 

more comfortable postoperative period and  ameliorate the functional status for 
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patients undergoing oral surgery.
20 

The exact mechanism of hydrocortisone's anti-

inflammatory effects is not completely understood. However, it is thought to involve 

both cellular effects and its impact on the microvasculature, potentially influencing 

various biological pathways to reduce inflammation. Further research is needed to 

clarify the specific mechanisms involved. In outpatient oral surgery, the oral route 

remains the most common method of administration, particularly since procedures are 

often performed under local anesthesia. The oral route offers rapid and nearly 

complete absorption. While the optimal route of administration is debated, 

corticosteroids are recommended when significant postoperative soft tissue edema is 

expected, highlighting their role in managing anticipated swelling.
21

 

Postoperative swelling can lead to tissue tension, which in turn can cause 

additional pain due to the increased pressure and stretching of tissues. This tension-

induced pain can contribute to the overall discomfort experienced by patients after 

surgery, highlighting the importance of effective swelling management.
22

 

Corticosteroids can reduce edema, which in turn can decrease pain caused by tissue 

tension. This concept supports the idea that controlling swelling can lead to reduced 

pain, aligning with Messer and Keller's suggestion that pain and swelling are 

interconnected. By minimizing swelling, the associated discomfort can be decreased, 

contributing to improved patient outcomes.
23

 

Study done by  Faheem et. al.  have found that using hydrocortisone as an 

intraoperative irrigating solution can have a rapid and effective impact on managing 

postoperative edema. This suggests that hydrocortisone may be beneficial in reducing 

swelling and associated discomfort after surgery.
6
While in our study we found cold 

saline  shows better results in lowering postoperative edema and pain on day 3
rd

 and 
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day 7
th

 , as compared control group and it is more efficient then hydrocortisone in 

reducing pain on7
rd

 day and edema on 3
th

 day post operatively. 

This study evidenced that both hydrocortisone and cold saline exhibited 

clinically meaningful and statistically verifiable enhancements in postsurgical 

analgesia relative to the saline control group. Notably, the hydrocortisone group 

(Group II) manifested a significant mitigation in pain on the7th  post-operative day, as 

measured by the VAS score. In contrast, the cold saline group (Group I) showed a 

better response on the third as well as seventh postoperative day, suggesting that the 

benefits of each irrigating solution may vary over time. 

For Inter-incisal distance(trismus) the mean divergence between the time 

points of the three groups cold saline, hydrocortisone and normal saline (Pre-op-Day 

3, Pre-op- Day 7 and Day 3- Day 7) were also calculated and their comparison yielded 

a statistically insignificant difference as well, except cold Saline Pre-op to Day 3 

which is statistically significant which shows cold saline having better response 

among other 2 groups. 
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CONCLUSION 

 Cold Saline as an intraoperative irrigating agent, showed effective response in 

controlling post operative swelling within the first 48 hours. However, on the 

seventh day there were no statistically appreciable changes seen when Cold 

Saline was evaluated with hydrocortisone and normal saline.  

 On the other hand, cold saline (irrigating solution) showed statistically reliable 

results in Mitigating post-surgical algesia and trismus, which was followed by 

hydrocortisone and normal saline. 

 This implies that using Cold Saline as an irrigating solution is found to be 

highly beneficial and inexpensive alternative in reducing the post-surgical 

algesia, induration and Jaw stiffness(trismus) caused by surgical removal of 

impacted teeth. 
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LIMITATION 

 Due to less sample size, it was difficult to generalize the results, therefore 

more research are needed to examine the effect of Cold Saline in managing 

post-op algesia, induration and Jaw stiffness(trismus)  after surgical removal 

of third molar. 
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RECOMMENDATION 

 Cold Saline may be used routinely as an intra-operative irrigating solution 

during surgical excision of lower 3
rd

 molar, as it increases patient comfort, 

controls swelling, alleviates pain and trismus in the immediate post-op period.  

 The potential analgesic and anti-inflammatory properties of hydrocortisone 

make it a prospective contender for reducing discomfort that patients usually 

experience during there immediate post operative period. 
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SUMMARY 

The current study was a clinical randomized control experiment. A total of 84 

participants were categorized into 3 different groups: Group I (Cold saline(2-8
o
) 

irrigation), Group II (Hydrocortisone irrigation), and Group III-control group (normal 

saline irrigation). The follow-up period went on  the third and seventh days after 

surgery to evaluate pain, swelling, and trismus. There was an substantial decrease in 

postoperative discomfort(p<0.001) and trismus(p<0.001) on the 3
rd

 and 7
th

 post-

operative day in case of Cold Saline and hydrocortisone. However, swelling was 

statistically significant only on 3
rd

 post-op day in the study groups (p=0.010). The 

patients who got Cold Saline, hydrocortisone  were found to be highly effective in 

terms of managing post-op swelling compared to the control group, Cold Saline itself 

was highly effective against pain and trismus, followed by hydrocortisone. This 

indicates that using cold saline as an intraoperative irrigation solution is found to be 

highly efficacious and economical alternative in mitigating the post-op pain, swelling 

and trismus caused by surgically removal of impacted teeth. 

 

 

. 
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ANNEXURE-II 

KAHER’s KLE VK Institute of Dental Sciences 

Department of Oral and Maxillofacial Surgery 

Belagavi 

―EVALUATION OF CLINICAL OUTCOMES OF COLD SALINE (2-8
o 

C), 

HYDROCORTISONE AND NORMAL SALINE AS AN IRRIGATING 

SOLUTION DURING SURGICAL REMOVAL OF IMPACTED MANDIBULAR 

THIRD MOLARS -A RANDOMIZED CONTROL TRIAL‖ 

CONSENT TO SURGERY & ANAESTHETICS 

 

Date:                                                                                        Time:             a.m./ p.m. 

1. I authorize the performance upon self or 

Mr./Miss./Mrs._________________________ the following operation (Nature 

and extent) to be performed under the direction of Dr. __________ and by Dr.                  

_ in my own vernacular language. 

2. I agree to give my personal details like name, age, sex, address, history of 

treatment taken and any other details required for the study to the best of my 

knowledge.  

3. I will cooperate with the surgeon for examination and for various 

investigations. 

4. I consent to the administration of anesthetics as may be considered necessary 

or advisable by the doctor responsible for this service. 

5. I consent to the administration of drugs as may be considered necessary or 

advisable by the doctor responsible for this service. 

6. I permit the surgeon to utilize the information given by me and the results 

obtained from this study for presentation and publication. 

7. I permit the surgeon to take my photographs to utilize it for the study and 

presentation purpose.  
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8. I am participating in this study with my own wish and will and the surgeon has 

explained the nature and the effect of procedure including surgical extraction 

of tooth using hydrocortisone/povidone-iodine as an irrigating solution during 

the procedure instead of normal saline and its effect on the postoperative pain, 

swelling and trismus in my vernacular language. 

9. The nature and purpose of the operation and the materials being used, possible 

alternative methods of treatment, the risk involved, and the possibility of 

complications have been fully explained to me in my vernacular tongue. No 

guarantee or assurance has been given by anyone as to the results that may be 

obtained. 

10. I have read and understood the above information given by surgeon about the 

study and willingly agree to participate in the study and willingly agree to 

come for follow up on the 3
rd

 

and 7
th

 day. 

 

Name:                                                                           Date: 

Signature:                                                                     Mob. No: 

 

Name of the Doctor: _____ 

Doctor’s contact: _______ 

Hospital contact: ______________ 
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के.एल.ई. च्या व्ही.के. दतविज्ञान संस्था 

त डंी आवण मॅक्सिल फेवसयल शस्त्रविया विभाग, बेळगाि 

शल्य विवकतसा आवण एनेस्थेविििा सल्ला 

 

तारीख:                                                                                                     िेळ 

 

 

1. मी, _________________________________ िय _______ िर्ष  माविती वदली 

आिे अभ्यासात माझ्या सिभाग बद्दल. 

2. मी माझे िैयक्सिक तपशील जसे की नाि, िय, वलंग, पत्ता, घेतलेल्या उपिारांिा 

इवतिास आवण अभ्यासासाठी आिश्यक असलेल्या इतर तपशीलांना माझ्या 

मावितीनुसार बऱ बर माविती देण्यास मी सिमत आिे. 

3. मी सजषनला तपासणीसाठी तसेि विविध तपासण्यांसाठी सिकायष करीन. 

4. मी सजषनला माझ्याद्वारे वदलेली माविती आवण या अभ्यासामधून वमळालेल्या 

वनकालांिा सादरीकरण आवण प्रकाशनासाठी उपय ग करण्यािी परिानगी देत . 

5. मी सजषनला माझे छायाविते्र अभ्यास ि सादरीकरणाच्या उदे्दशाने िापरण्यासाठी 

घेण्यास परिानगी देत . 

6. मी ह्या अभ्यासामधे्य माझ्या स्वतः च्या इचे्छनुसार आवण इचे्छने सिभाग घेत आिे. 

मला सजषनने दात काढायला लागणाऱ्या शस्त्रवियेबद्दल पूणष माविती वदली आिे. िेदना, 

सूज ि त डं उघडायला ि णाऱ्या त्रासािर ह्या थेरपीिा पररणाम मला समजेल अशा 

भारे्त सांवगतला गेला आिे. 

7. सजषनने मला ऑपरेशनिे स्वरूप, िेतू आवण िापरली जाणारी सामग्री, उपिारांच्या 

संभाव्य पयाषयी पद्धती, त्यातील ज खीम ि ण्यािी शक्यता माझ्या स्थावनक भारे्त मला 

पूणषपणे स्पष्ट केली आिे. प्राप्त झालेल्या वनकालांबद्दल क णीिी क णतीिी िमी वकंिा 

आश्वासन वदले नािी आिे. 

8. मी अभ्यासाबद्दल सजषनने वदलेली िरील माविती िािली ि समजली आिे आवण 

अभ्यासात भाग घेण्यास से्वचे्छने सिमत आिे. 

 

 

नािः                      तारीखः  
 

स्वाक्षरी:                                            म बाइल नंबरः  
 

डक्टरांिे नाि:________ 

डॉक्टरांिा संपकष ः _______ 

िॉक्सस्पिल ________ 
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ಕೆ.  ಎಲ್. ಇ. ವಿ.ಕೆ. ಇನ್ಸ್ಟ ಿ  ಟ್ಯೂ ಟ್ ಆಫ್ ಡೆಂಟಲ್ ಸೈನ್ಟ ಸ್ 

ಓರಲ್ ಮತ್ತು  ಮ್ಯೂ ಕ್ಸಟ ಲೊಫೇಶಿಯಲ್ ಸರ್ಜರಿ ಇಲಾಖೆ, ಬೆಲೌ್ಗಮ್ 

ಸರ್ಜರಿ ಮತ್ತು  ಅರಿವಳಿಕೆಗಳಿಗೆ ಸಲಹೆ 

 

ದಿನಾಂಕ:      ಷಭಮ:              a.m./ p.m. 

1.ನಾನು, _________________________________ ಴ಮಷ್ಷಿನ __________ 

಴ಯ್ಶಗಳನ್ನು ತಿಳಿಷಲಾಗಿದೆ 

ಅಧ್ಮಮನದಲ್ಲಿ ನನ್ನ ಒಳಗ೉ಳ್ಳು಴ಿಕೆ ಫಗ್ಗೆ. 

2. ನನ್ನ ಴ೈಮಕ್ತಿಕ ಴ಿ಴ಯಗಳಾದ ಸೆಷಯು, ಴ಮಷ್ಷು, ಲಿಂಗ, ಴ಿಳಾಷ, 

ತೆಗೆದುಕ೉ಂಡ ಚಿಕಿತ್ಷೆಮ ಇತಿಸಾಷ ಭತ್ತು ಅಧ್ಮಮನಕ್ಕೆ ಫೇಕಾದ 

ಮಾ಴ುದೇ ಴ಿ಴ಯಗಳನ್ನು ನನ್ನ ಜ್ಞಾನದ ಅತ್ಮುತ್ತಭ಴ಾಗಿ ನೀಡಲು 

ನಾನು ಒ಩್಩ುತ್ತೇನೆ. 

3. ನಾನು ವಷ್ತ್ಯಚಿಕಿತ್ಷಕನ೉ಂದಿಗೆ ಩ಯೀಕ್ಶೆಗೆ ಭತ್ತು ಴ಿ಴ಿಧ ತನಿಖೆಗಳಿಗೆ 

ಷಸಕಯಿಷುತ್ತೇನೆ. 

4. ನಾನು ನೀಡಿದ ಭಾಸಿತಿಮನ್ನು ಭತ್ತು ಈ ಅಧ್ಮಮನದಿಂದ ಩ಡೆದ 

ಪಲಿತಾಂವಗಳನ್ನು ಩್ಯಷ್ತುತಿ ಭತ್ತು ಩್ಯಕಟಣೆಗೆ ಫಳಷಿಕ೉ಳ್ಳಲು 

ವಷ್ತ್ಯಚಿಕಿತ್ಷಕನಿಗೆ ನಾನು ಅನುಭತಿ ನೀಡುತ್ತೇನೆ. 

5. ನನ್ನ ಮಾಚಿತ್ಯಗಳನ್ನು ಅಧ್ಮಮನ ಭತ್ತು ಩್ಯಷ್ತುತಿ ಉದ್ದೇವಕ್ಕಾಗಿ 

ಫಳಷಿಕ೉ಳ್ಳಲು ವಷ್ತ್ಯಚಿಕಿತ್ಷಕನಿಗೆ ನಾನು ಅನುಭತಿ ನೀಡುತ್ತೇನೆ. 

6. ನಾನು ನನ್ನ ಷ್಴ಂತ ಆವಮ ಭತ್ತು ಇಚ್ will ಾವಕ್ತಿಮಿಂದ ಈ 

ಅಧ್ಮಮನದಲ್ಲಿ ಬಾಗ಴ಸಿಷುತ್ತಿದ್ದೇನೆ ಭತ್ತು ವಷ್ತ್ಯಚಿಕಿತ್ಷಕ ಸಲ್ಲಿನ 

ವಷ್ತ್ಯಚಿಕಿತ್ಷೆಮ ಸ೉ಯತೆಗೆಮು಴ಿಕೆ ಷೇಯಿದಂತೆ ಕಾಯ್ಮ಴ಿಧಾನದ ಷ್಴ಯೂ಩ 

ಭತ್ತು ಩ಯಿಣಾಭ಴ನ್ನು ಴ಿ಴ಯಿಷಿದ್ದಾನೆ, 2 ಭತ್ತು 7 ನೇ ದಿನದಂದು 

಩ಿಎಂಫಿಟಿ ಭ೉ದಲು ಭತ್ತು ನಂತಯ ಭತ್ತು ವಷ್ತ್ಯಚಿಕಿತ್ಷೆಮ ನಂತಯದ 

಩ಯಿಣಾಭ ನನ್ನ ಷ್ಥಳೀಮ ಬಾಶೆಮಲ್ಲಿ ನೊ಴ು, ತ ಭತ್ತು ಟ್ಯಿಷ್ಭಷ್. 

7. ಕಾಯ್ಮಾಚಯಣೆಮ ಷ್಴ಯೂ಩ ಭತ್ತು ಉದ್ದೇವ ಭತ್ತು ಫಳಷುತ್ತಿಯು಴ 

಴ಷ್ತುಗಳು, ಚಿಕಿತ್ಷೆಮ ಩ಯ್ಮಾಮ ಴ಿಧಾನಗಳು, ಒಳಗ೉ಂಡಿಯು಴ ಅ಩ಾಮ 

ಭತ್ತು ತ೉ಡಕುಗಳ ಷಾಧ್ಮತೆಮನ್ನು ನನ್ನ ಷ್ಥಳೀಮ ಬಾಶೆಮಲ್ಲಿ ನನಗೆ 

ಷಂ಩ೂಯ್ಣ಴ಾಗಿ ಴ಿ಴ಯಿಷಲಾಗಿದೆ. ಩ಡೆಮಫಸುದಾದ ಪಲಿತಾಂವಗಳಿಗೆ 

ಷಂಫಂಧಿಷಿದಂತೆ ಮಾಯಿಂದಲೂ ಮಾ಴ುದೇ ಬಯ಴ಷೆ ಅಥ಴ಾ ಬಯ಴ಷೆ 

ನೀಡಲಾಗಿಲ್ಲ. 

8. ಅಧ್ಮಮನದ ಫಗ್ಗೆ ವಷ್ತ್ಯಚಿಕಿತ್ಷಕ ನೀಡಿದ ಭೇಲಿನ ಭಾಸಿತಿಮನ್ನು 

ನಾನು ಓದಿದ್ದೇನೆ ಭತ್ತು ಅಯ್ಥಭಾಡಿಕ೉ಂಡಿದ್ದೇನೆ ಭತ್ತು 

ಅಧ್ಮಮನದಲ್ಲಿ ಬಾಗ಴ಸಿಷಲು ಷ್಴ಇಚ್ iಮಿಂದ ಒ಩್಩ುತ್ತೇನೆ. 
  

ಸೆಷಯು:                                        ದಿನಾಂಕ: 

ಷಸಿ:     

               ಭೊಫೈಲ್ ನಂಫಯ್.                       

಴ೈದ್ಮ ಸೆಷಯು: ___ 

಴ೈದ್ಮಯ ಷಂ಩ಯ್ಕ: _______ 

ಆಷ್಩ತ್ಯ ೆಷಂ಩ಯ್ಕ: __________ 
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ANNEXURE III 

KLE Vishwanath Katti Institute of Dental Sciences, Belagavi 

Department of Oral and Maxillofacial Surgery 

Patient Information Sheet 

“EVALUATION OF CLINICAL OUTCOMES OF COLD SALINE (2-8
o 

C), 

HYDROCORTISONE AND NORMAL SALINE AS AN IRRIGATING 

SOLUTION DURING SURGICAL REMOVAL OF IMPACTED 

MANDIBULAR THIRD MOLARS -A RANDOMIZED CONTROL TRIAL” 

Dear Patient,  

You are invited to take part in a research study related to the use of different irrigating 

solution during the extraction of your impacted mandibular third molar to evaluate the 

postoperative responses. I would like to interview you to ask you about the symptoms 

of the condition and also perform the surgical procedure on you. This research is a 

part of a MDS, main dissertation at KLE Academy of Higher Education and 

Research.  

Before you decide whether to take part in the study it is important that you understand 

what the research is for and what you will be asked to do. Please take time to read the 

following information and discuss it with others if you wish. It is up to you to decide 

whether or not to take part in this study. If you decide to take part you will be given 

this information sheet to keep. You will be also asked to sign a consent form. You can 

change your mind at any time and withdraw from the study without giving any 

reason. The standard of care you receive will not change whether or not you decide to 

participate in this study. You are welcome to contact me (@8755238365) if you 

would like any further information. 

         The purpose of this research study is the comparative evaluation of the efficacy 

of Cold Saline, Hydrocortisone and Normal Saline as an irrigating solution during 

surgical removal of impacted mandibular third molar. 
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I, ______________________________, age ______ years, have been explained the 

details of the study undertaken.  I am fully satisfied with the procedure and 

instructions given by                                                               Dr. 

____________________ and hereby give my permission to participate in this study. 

You have been chosen because you have been diagnosed with impacted mandibular 

third molar needing surgical extraction. The study will involve 84 participants who 

will be examined and surgical extraction will be performed on them. During this 

procedure, three different types of irrigating solutions (Cold Saline, Hydrocortisone 

and Normal Saline) will be used and you will receive either one of them. Irrespective 

of which irrigating solution is used in the procedure, I assure you that it will not affect 

the steps of the procedure, duration and outcome of the planned treatment. Multiple 

photographs will be recorded during the pre-operative and post-operative stage to 

compare the changes in the post-operative responses like swelling, pain and mouth 

opening. You will be asked to report for a review and follow-up visit on 3
rd

 and 7
th

 

day after the procedure. 

The information gained from this research will be used to publish in scientific 

platforms/ journals without revealing your identity to make recommendations for the 

best practice and the results of the study may also lead onto further studies into the 

management of surgical extraction of impacted mandibular third molar.  

 

Place: 

Date: 

Signature of participant: 

Contact no: 

Address: 

 

______________ 

                                                                                 

Post-Graduate Student (MDS) 

 

Dept. of Oral and Maxillofacial Surgery 
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ANNEXURE IV - PROFORMA FOR CASE HISTORY 

 

NAME:       AGE:   SEX: 

OCCUPATION:     O.P.NO.: 

ADDRESS:                                                                 DATE: 

CONTACT NO:  

CHIEF COMPLAINT: 

HISTORY OF PRESENTING ILLNESS: 

 

PAST DENTAL HISTORY: 

 

PAST MEDICAL HISTORY: 

 

DRUG ALLERGY: 

PERSONAL HISTORY: 

Smoking/ Alcohol/ Tobacco chewing 
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GENERAL PHYSICAL EXAMINATION:  

EXTRA-ORAL EXAMINATION: 

Facial Symmetry: 

TMJ: 

Lymph Node: 

Mouth Opening: 

INTRA-ORAL EXAMINATION: 

 Soft Tissue Surrounding the Impacted Tooth: Normal/ Inflamed 

 Ulcer: Present/ Absent 

 Fibrosed: Yes/ No 

 Pericoronitis: 

 Swelling: 

 Discharge: 

 Pain/ Difficulty in Chewing: 

PROVISIONAL DIAGNOSIS: 

INVESTIGATIONS: 

IOPA: 

OPG: 

Routine Blood Investigation: 
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RADIOGRAPH AND CLINICAL CORRELATION: 

DIAGNOSIS: 

PEDERSONS INDEX: 

CLASSIFICATION                                      VALUE 

Spatial relationship 

Mesioangular                                     1 

Horizontal/Transverse              2 

Vertical                                                     3 

Distoangular                                     4 

Depth 

Level  A: High occlusal level             1                                                                                 

Level B: Medium occlusal level            2 

Level C: Low occlusal level             3 

Ramus Relationship/Space available 

Class I: Sufficient space    1 

Class II: reduced space    2 

Class III: no space     3 
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Difficulty index 

Very difficult                                7-10 

Moderately difficult                          5-7 

Slightly difficult                               3-4 

TOTAL SCORE: 

TREATMENT PLANNING: 

DETAILS OF SURGERY: 

DATE: 

START TIME (INCISION): 

END TIME (CLOSURE): 

 

SURGICAL PROCEDURE: 

Local Anesthesia: 

Incision: 

Flap: 

Method of Extraction: 

Closure Of Site: 

MEDICATION 
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FOLLOW-UP: 

1. PAIN- Visual Analog Scale  (VAS) 

 

 

3
rd

  DAY 7
th

  DAY 

  

2. SWELLING 

 

MEASUREMENT Preoperative 
Post operative 

day 3 

Post operative 

day 7 

The corner of the mouth to the 

tragus 
   

The outer canthus of the eye to 

the angle of the mandible 
   

The soft tissue pogonion to 

tragus 
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3. TRISMUS 

 

 
PRE-

OPERATIVE 

POST 

OPERATIVE 

DAY 3 

POST 

OPERATIVE 

DAY 7 

MOUTH 

OPENING (MM) 
   

4. PATIENT LOG-SHEET 

 

COMPLICATIONS: 

• ALVEOLAR OSTEITIS 

• PARASTHESIA 

• DELAYED WOUND HEALING 

• INFECTION: 

• ANY OTHER: 

 


