
Introduction

Alveolar Osteitis (AO) is a postoperative pain in and 
around the extraction site that increases in severity 
at any time commonly between the first and the third 
day after a dental extraction, accompanied by 
partially or totally disintegrated blood clot within 

1
the alveolar socket with or without halitosis.
Studies from Nigeria show that incidence of AO 
following routine dental extraction range from 4.1% 

2,3to 8.2%.  Although the exact etiology has not been 
identified, several theories have been proposed to 
explain this phenomenon. The widely accepted 
fibrinolytic theory proposed by Birn states that the 
release of tissue factors from trauma or pre-existing 

infection leads to the conversion of plasminogen to 
4plasmin (which lyses blood clot) resulting in AO.  

Several risk factors for developing AO have been 
identified such as traumatic extraction, presence of 
pre-existing infection, female gender (use of 
contraceptive and stage of the menstrual cycle), 

5
smoking, and poor oral hygiene.
Given the significant pain and delayed healing 
associated with AO, several prophylactic measures 
have been adopted to prevent its occurrence and 
these include the use of anti-fibrinolytic agents, 

6
antibacterial agents, and clot support agents.  
Antiseptics agents such as chlorhexidine are used in 
the preoperative and postoperative phases of tooth 
extraction to reduce the bacteria load in the oral 
cavity that is thought to contribute to fibrinolysis 

1,6and loss of clot in the socket.
Globally, post-extraction instructions usually 
involve the use of commercial antiseptic 
mouthwashes. However, in Nigeria and other low-
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Abstract

Background: Warm saline mouth rinse (WSMR) for the prevention of alveolar osteitis (AO) following 
tooth extraction has been proven to be beneficial. The current practice of patients performing WSMR for 
6-8 times a day for one week is cumbersome especially for patients in the working class. 
Objective: This study was conducted to determine the effect of different WSMR regimes (frequency and 
duration) on incidence of AO in patients who had intra-alveolar extraction. Methods: There were 253 
participants with mean age of 29.3±8.4 years.  They were randomly divided into four groups. Group1 had 
WSMR six times daily for 7 days; group 2, twice daily for 7 days; group 3, six times daily for 3 days, and 
group 4, twice daily for 3 days. Subjects were reviewed on the 3rd and 7th day post extraction. 
Results: The overall incidence of AO was 4.3%. Incidence of AO among group 1,2,3, and 4 were 4.8%, 
3.2%, 4.8%, and 4.6% respectively. Occurrence of AO was not statistically significantly affected by 
either frequency or duration of WSMR (p > 0.05).  
Conclusions: We recommend WSMR twice daily as prophylactic measure for AO to allow for patient 
convenience and increase compliance.
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income developing countries, warm saline is usually 
preferred possibly due to its ready availability and 

7,8minimal cost to the patient.  The warm saline rinse 
is prepared by dissolving one levelled teaspoon of 
salt in a glass of warm water (300–350ml), thus 
producing a hypertonic solution that is believed to 

9be bacteriostatic.
WSMR for the prevention of AO following tooth 
extraction has been proven to be beneficial and 

10
compares favourably with chlorhexidine.  
Although the mechanism of action of warm saline 
rinse is not completely understood, its proven 
efficacy may be explained in terms of the hypertonic 
nature of the solution which is believed to inhibit 
bacteria activity but encourage the growth of oral 
commensal microorganisms. This bacteriostatic 
effect occurs when the bacterial intracellular fluid is 
drawn out through the bacterial cell wall, which acts 
as a semipermeable membrane, by the relatively 
more concentrated hypertonic saline solution in a 
process called plasmolysis. The thermal effect of the 
warm saline rinse also encourages smooth and 
uncomplicated healing by inducing vasodilatation 
of the vasculature of the oral cavity, and thus 
enhances the migration of phagocytes to the 

9,10extraction site.
In many dental clinics in Nigeria, patients are 
usually instructed to gently rinse with warm saline 
six times daily for a week starting from 24 hours 

11post-extraction.  Strict adherence to this post-
extraction protocol may not be feasible for some 
patients, as patients are expected to rinse before and 
after every meal irrespective of the patient’s 
profession or social activities. 
The current practice of patients performing WSMR 

10
six times a day for one week  is cumbersome 
especially for patients in the working class. Findings 
from a recent study carried out in the Southern part 

12of Nigeria  show that less than 50% of subjects who 
were instructed to carry out WSMR eight times 
daily for a period of one week following tooth 
extraction complied with the instruction. Therefore, 
there is a need to develop an evidence-based 
protocol that will be both efficacious in preventing 
AO and other socket healing complications as well 
as aid patient compliance. 

10Osunde et al.  in a study done in Calabar found no 
significant difference with respect to the incidence 
of AO and other socket healing complications 

between subjects who carried out WSMR twice 
daily for one week following routine dental 
extraction and those who did it six times daily for 
one week. However, all subjects in that particular 
study received systemic antibiotics post-extraction 
which could have confounded the efficacy or 
otherwise of WSMR instituted. Furthermore, 
studies have shown that the use of antibiotics post-
extraction is not advocated due to the development 

13,14
of resistance.
With respect to duration of WSMR, a duration of 
one week might not be necessary considering the 

1fact that AO as defined by Blum  usually occurs 
within the first 72 hours following tooth extraction. 
Moreover, by the third day post-extraction, the 
inflammatory phase of wound healing has 
commenced and fibroblasts have begun to arrive at 

15
the post-extraction wound site.  The question thus 
arises about the minimum frequency and duration 
that will achieve the maximum benefit of WSMR 
therapy.

10,11
Although some studies  demonstrate that WSMB 
is beneficial, the effects of frequency and duration of 
warm saline mouth rinse (WSMR) on the incidence 
of AO have not been reported to the best of our 
knowledge. This study, therefore, aims at providing 
an evidenced-based protocol on the frequency and 
duration of warm saline mouth rinse after dental 
extractions.

Patients and Methods
This was a randomized single-blind comparative 
study that involved 264 patients indicated for intra-
alveolar extraction. Ethical approval was obtained 
from the hospital’s ethics and research committee 
(ADM/E22/A/VOL. VII/1263). The duration of the 
study was twelve months. 
Inclusion criteria were (1) patients (male and 
female) indicated for intra-alveolar extractions of a 
single tooth (premolars or molars) in the lower arch; 
(2) patients aged 18-50 years; (3) females with a 
regular 28-day menstrual cycle. Exclusion criteria 
were (1) Participants with any known systemic 
disease that compromised the immune system; (2) 
acute suppurative odontogenic infection; (3) current 
antibiotic or hormonal contraceptives use, (4) 
smoker; (5) simplified oral hygiene index total 

16
score  greater than 3.0; (5) extraction procedure 
lasting more than 10 minutes from the onset of local 
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assessment. The pain level as measured with the 
VAS by the patient was recorded. Furthermore, 
organoleptic measurement of halitosis was done by 
requesting the patients to take a deep breath through 
the nostrils and hold for a while. The patient was to 
subsequently expire through the mouth while the 
examiner sniffed the odour at a distance of 20cm. 
The severity of the odour was classified on a 5-point 
scale (0: no odour, 1: barely noticeable, 2: slight but 
clearly noticeable, 3: moderate, 4: strong, and 5: 

19,20extremely strong).
The diagnosis of dry socket was made in a patient 
with persistent or increased post-operative pain in 
and around the extraction socket not adequately 
relieved by mild analgesics (oral paracetamol), 
accompanied by a partially or totally disintegrated 
blood clot or an empty socket with or without 

1,2
halitosis.

Data Analysis 
Statistical analyses were done with IBM SPSS 
Version 21.0 software.  Descriptive statistics were 
performed on the data. Comparison of categorical 
variables was done using the Chi-square test. The 
level of significance was set at p <0.05.

Results
A total of 253 of the 264 patients recruited within the 
period of study completed the study. Eleven patients 
failed to comply with post-operative WSMR 
protocol and were excluded from the analysis. The 
mean age of the study participants was 29.3±8.4 
years with an age range of 18-50 years. One hundred 
and twenty-nine (51%) males and one hundred and 
twenty-four (49%) females participated in the study. 
The majority (53.8%) of the study participants had a 
tertiary level of education. Two hundred and fifty-
three teeth were extracted and the majority (89.7%) 
of the extracted teeth were molars (Table 1). 
Table 2 shows that the overall incidence of alveolar 
osteitis was 4.3% with group 1 and 3 cohorts 
recording the highest incidence rate of 4.8% each. 
There was however no significant difference 
between the groups (p = 0.960). The majority of the 
patients (36.4%) developed AO on the second-day 
post-extraction. No case of AO was recorded on the 
first-day post-extraction (Table 3). There was no 
statistically significant association between the 
demographic and clinical parameters on the 

anaesthesia. 
The information obtained includes bio-data (age, 
gender, tribe, the highest level of education and 
occupation), indication for tooth extraction, 
detailed medical history to rule out the presence of 
any debilitating systemic disease that could 
compromise the immune system, and a detailed 
drug history. 

Extraction and Randomization of participants
All extractions were carried out by the first and 
second authors. The extractions were done under 
local anaesthesia (1.8ml of 2% lidocaine with 
adrenaline 1:100,000), and strict aseptic technique. 
Hemostasis was achieved utilizing sterile gauze 
packs. Only one vial (1.8mls) of local anaesthetic 
was allowed per subject. After the extraction, the 
subjects were randomly allotted into four groups 
using a computer-generated randomization table. 

Warm saline mouth rinse protocol
The different WSMR protocols were commenced at 
24 hours post-extraction for the four groups of 
participants. 
Group 1: WSMR six times daily (before and after 
every meal) for 7 days. Group 2: WSMR twice daily 
(after breakfast and at bedtime) for 7 days. Group 3: 
WSMR six times daily (before and after every meal) 
for 3 days. Group 4: WSMR twice daily (after 
breakfast and at bedtime) for 3 days.  
Compliance was ensured by giving subjects copies 
of printed materials on post-extraction instructions 
to take home in addition to verbal instructions. The 
participants were placed on 1gram of oral 
paracetamol 8 hourly for 24 hours. No antibiotics 
was prescribed for the patients as studied have 
shown that antibiotics are not required for routine 

17,18extractions.  All patients were told to report to the 
clinic in the event of intolerable pain. 

Post-operative data collection
The clinical assessment of the extraction socket was 

rd th
done on the 3  and 7  day post-extraction. The 
assessment was carried out by the first author who 
was blinded to the group the patient was allotted to. 
The post-extraction socket was visually inspected 
for signs of inflammation, partial or total clot 
disintegration, and alveolar bone exposure. The 
visual analogue scale (VAS) was used for pain 
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Table 1. Demographic and clinical characteristics of participants

Sociodemographic 

characteristics 

Group 1 

n (%) 

Group 2 

n (%) 

Group 3 

n (%) 

Group 4 

n (%) 

Total 

n (%) 

χ2 p-value 

Age group (years)      6.10 0.412 

18-28 32(51.6) 40(63.5) 34(54.0) 36(55.4) 142(56.1)   

29-39 17(27.4) 14(22.2) 22(34.9) 22(33.8) 75(29.7)   

40-50 13(21.0) 9(14.3) 7(11.1) 7(10.8) 36(14.2)   

Sex      2.05 0.563 

Male 30(48.4) 37(58.7) 30(47.6) 32(49.2) 129(51.0)   

Female 32(51.6) 26(41.3) 33(52.4) 33(50.8) 124(49.0)   

Education level      2.58 0.859 

Primary 2(3.2) 3(4.8) 2(3.2) 4(6.2) 11(4.3)   

Secondary 27(43.5) 30(47.6) 25(39.7) 24(36.9) 106(41.9)   

Tertiary 33(53.2) 30(47.6) 36(57.1) 37(56.9) 136(53.8)   

Tooth extracted      4.89 0.844 

Mand. Premolars  6 (9.8)  7 (11.1)  6 (9.5)  9 (13.8)  28 (11.1)   

Mand. Molars 56 (90.2) 56 (88.9) 57 (90.5) 56 (86.2) 225 (88.9)   

 

Table 2. Incidence of alveolar osteitis within the study groups

Alveolar 

Osteitis 

Present 

  n (%) 

Absent 

   n (%) 

Total 

 n (%) 

χ2 *p-value 

Group 1 

(6x7days) 

3 (4.8) 59 (95.2) 62 (100.0) 0.281 0.960 

Group 2 

(2x7days) 

2 (3.2) 61 (96.8) 63 (100.0)   

Group 3 

(6x3days) 

3 (4.8) 60 (95.2) 63 (100.0)   

Group 4 

(2x3days) 

3 (4.6) 62 (95.4) 65 (100.0)   

Total 11 (4.3) 242 (95.7) 253 (100.0)   

 

Table 3. Time of onset of Alveolitis Osteitis

Day of onset 

Post-extraction 

     n (%) VAS 

Mean ± SD 

  Halitosis score  

    Mean ± SD 

1      0 (0.0) 0.00 ± 0.00     0.00 ± 0.00 

2      4 (36.4) 8.00 ± 0.82     0.75 ± 0.96 

3      3 (27.3) 7.67 ± 0.58     1.67 ± 1.15 

4      3 (27.3) 6.56 ± 1.53     0.67 ± 1.15 

5      1 (36.4) 8.00 ± 0.00     3.00 ± 0.00 
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WSMR for 7 days duration (p =0.071).

Discussion 
Alveolar socket irrigation after extraction is a 
common postoperative instruction given to patients. 
The overall incidence rate for AO found in this study 
was 4.3% and this is comparable to the findings of 
previous studies. This is comparable to the reported 
global incidence of AO for routine extraction that 

21,22
ranges from 0.5% - 5%.  and to previous studies in 
Nigeria that reported an incidence rate of 4.1% - 

2,3
8.2%.  However, our finding is lower than the 

713.2% incidence rate reported by Akpata et al  in an 

incidence of developing alveolar osteitis among the 
study participants (Table 4). 
Table 5 shows the effect of frequency and duration 
of WSMR on the incidence of AO. Comparing the 
two different protocols concerning the frequency of 
WSMR (6 times daily and 2 times daily) following 
tooth extraction, there were more cases of reported 
AO in subjects who did WSMR six times daily. This 
was however not statistically significant (p=0.727). 
Comparing the duration of WSMR (7 days duration 
and 3 days duration) following a tooth extraction, no 
statistical difference was seen although the 
incidence of AO was lower in the cohort who did 

Variable n=253 Alveolar osteitis χ2     *P-value 

Present (%) Absent (%)  

Age group (years)                                    0.351      0.839 

18-28 142 7 (4.9) 135 (95.1)   

29-39 75 3 (4.0)   72 (96.0)   

40-50 36 1 (2.8)   32 (97.2)   

Sex    0.141    0.707 

Male 129 5 (3.9) 124 (96.1)   

Female 124 6 (4.8) 118 (95.2)   

Education level    5.740     0.056 

Primary 11 2 (18.2)    9 (81.8)   

Secondary 106 5 (4.7) 101(95.3)   

Tertiary 136 4 (2.9) 132 (97.1)   

Tooth extracted    0.140 0.708 

Mand.  premolars  26  4 (15.4) 22 (84.6)   

Mand. molars 227 29 (12.8) 198(87.2)   

 

Table 4. Association between sociodemographic, clinical parameters and alveolar osteitis

Variable     n Present n (%) Absent n (%) χ2 P-value 

Frequency of WSMR      

6 times daily   125      6 (4.8)    119 (95.2) 0.121 0.727 

2 times daily   128      5 (3.9)    123 (96.1)   

Duration of WSMR      

Seven days   125      5 (4.0)    120 (96.0) 0.071  0.788 

Three days   128      6 (4.7)    122 (95.3)   

 

Table 5. Comparing effect of varying frequencies and duration of WSMR
on the incidence of alveolar osteitis
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payments to meet their health obligations. With the 
results of studies that have shown that WSMR is 
equally as effective as chlorhexidine mouth rinse as 

8,25
prophylaxis for the prevention of AO,  the use of 
WSMR becomes a readily viable alternative.
In conclusion, we recommend WSMR twice daily 
as a prophylactic measure for Alveolar Osteitis to 
allow for patient convenience and increase 
compliance. However, the duration of WSMR 
should be for 7 days, due to the possibility of 
developing Alveolar Osteitis even up to day 5 post- 
extraction as observed in this study. 
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