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Abstract
Background: Alveolar Osteitis (AO) is one of the most common complications of tooth extraction. Several thera-
peutic interventions have been described for the treatment of AO, however, there are no treatment standardized 
protocols. The aim of this study was to conduct a systematic review on the efficacy in pain control of the different 
treatments for AO. The feasibility of the application of these interventions is also discussed.
Material and Methods: A structured electronic and hand search strategy was applied to PubMed, Scopus, Co-
chrane Library, OpenGrey, and Google Scholar between January 2010 and July 2020 to identify studies according 
to PRISMA guidelines. The inclusion criteria were original English and Spanish clinical trials that analyzed pain-
control parameters according to visual analog scale (VAS, 0-10 scale), or pain relief patients’ percentages. Those 
treatments that reach VAS ≤ 4 on day 2 or before; or ≥ 85% of patients with absence of pain symptoms at day 7 or 
before were considered acceptable for their recommendation.
Results: The final review included 17 clinical trials. Among them, there were analyzed a total of 39 different AO 
treatments. 53,8% of the treatments fulfill the proposed parameters for pain control.
Conclusions: Treatment alternatives are multiple, heterogeneous, and difficult to compare. The management of 
AO is summarized in basic (intra-alveolar irrigation) and specific procedures (Alveogyl®, Neocones®, SaliCept 
Patch®, Low-Level Laser, Platelet-Rich Fibrin) that reach pain control success. They could be selected according 
to their availability and advantages or disadvantages.
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Introduction
Alveolar osteitis (AO), localized osteitis, or usually 
so-called dry socket, is one of the most common com-
plications of tooth extraction (1), with a frequency of 
1 to 5% (2). In 30% of the cases, AO is frequently as-
sociated with extractions of mandibular third molars 
(3). AO is defined by the presence of postoperative pain 
in and around the post-extraction site, which increases 
in intensity between 1 and 3 days after extraction, ac-
companied by a partially or totally disintegrated blood 
clot within the alveolar socket, with or without evident 
halitosis (4). Regarding AO etiopathogenesis, it was de-
scribed as partial or total fibrinolysis, possibly triggered 
by direct (physiological) or indirect (non-physiological) 
activating substances. After surgical trauma, alveolar 
bone cells release direct activators, while indirect acti-
vators are secreted by bacteria (5). Consequently, a ne-
crotic socket in the absence of blood vessels and granu-
lation tissue could alter alveolar healing.
Risk factors for AO are associated with difficult or 
traumatic extractions, female gender, tobacco use, oral 
contraceptive use, and pre-existing infection at the ex-
traction site. The incidence of AO could be reduced by 
controlling these factors. Local application of chlorhex-
idine could be also useful (6).
Several therapeutic interventions have been described 
for the treatment of AO. In the 60s, the first reports of 
AO described the placement of zinc oxide (7). New 
therapeutic approaches were developed during the last 
decades. Among them, platelet-rich fibrin (PRF) is cur-
rently widely used in AO cases (8,9). However, there 
are no treatment standardized protocols. The aim of 
this study was to perform a systematic review of the AO 
treatment considering pain control parameters and fea-
sibility of application. The analysis of these data could 
be the first step to design a clinical guide for the man-
agement of AO by general dentists.

Material and Methods 
A systematic review was performed in accordance with 
PRISMA declaration (10) (Preferred Reporting Items 
for Systematic Review and Meta-Analysis) to gather 
available and current evidence of AO treatment.
- Search strategy
Comprehensive electronic searches between Janu-
ary 2010 and July 2020 were performed. The searches 
were conducted in the following electronic databases: 
Pubmed-Medline, Scopus, and Cochrane Library. For 
searching the grey literature, OpenGrey and Google 
Scholar were also assessed. In addition, hand searches 
of relevant journals, such as those listed in other sys-
tematic reviews, were performed.
The search strategies for each database were as fol-
low: In Cochrane Library, the search was performed 
using the following keywords: (dry socket treatment) 

or (dry socket management) or (alveolar osteitis treat-
ment) or (alveolar osteitis management) or (treatment 
of dry socket) [all fields] [content type: trials]. In 
PubMed, the search was performed using the follow-
ing keywords: (dry socket treatment) or (dry socket 
management) or (alveolar osteitis treatment) or (alveo-
lar osteitis management) or (treatment of dry socket) 
and (trial) [title/abstract]. In Scopus, the search was 
performed using the following keywords: (dry socket 
treatment) or (dry socket management) or (alveolar 
osteitis treatment) or (alveolar osteitis management) 
or (treatment of dry socket) (limit-to (exactkeyword, 
“human”)) or (limit-to (exactkeyword, “humans”)) 
[all fields]. In Google Scholar, the search was per-
formed using the following keywords: (management 
of dry socket) (without the words (preventive)) [in 
the title of the article]. In Open Grey, the search was 
performed using the following keywords: (dry socket 
treatment) OR (dry socket management) or (alveolar 
osteitis treatment) or (alveolar osteitis management) 
or (treatment of dry socket).
- Eligibility criteria
The present review focused on the following research 
question: What is the optimal clinical management for 
alveolar osteitis? PICOS (Population, Intervention, 
Comparison, Outcome, and Studies) schema for all the 
included studies to elaborate upon this research ques-
tion were used to establish the eligibility criteria as 
follows:
Population: Adults patients with diagnosis of AO.
Intervention: Treatment or management of AO by intra-
alveolar clinical procedures.
Comparison: Other treatment or management of AO by 
intra-alveolar clinical procedures or absence of proce-
dures.
Outcome: Pain level after treatment of AO by intra-al-
veolar clinical procedures.
Studies: Randomized and non-randomized clinical 
trials.
- Inclusion criteria
The search strategy was restricted to original English 
and Spanish languages. Inclusion criteria were clinical 
trials that analyzed pain-control parameters according 
to visual analog scale (VAS, 0-10 scale) or pain relief 
patients’ percentages.
- Exclusion criteria
Preventive treatments, AO treated solely by antibiot-
ics, analgesic-opiates or oral mouthwashes adminis-
tration, deficient clinical data, lack of data regarding 
pain control, or records whose categorization was not 
adapted to the inclusion criteria were not included af-
ter full-text reading.
- Data extraction
Two independent researchers (F.G and G.G) conducted 
data extraction and validity assessment of the studies 
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or suture, while the non-invasive ones did not perform 
these measures, whether or not they needed local anes-
thesia. Subsequently, treatments were also categorized 
as high and low complexity. High complexity treatment 
was considered when specific equipment and training 
were required (such as laser or PRF).
- Summary measures
Those treatments which showed pain reduction accord-
ing to VAS of at least 4 (on a scale of 0 to 10, with 10 
being the highest pain score) in the 48 hours after the 
first session, were considered recommended. Likewise, 
those treatments that reach the average percentage of 
patients with absence of pain symptoms during a week 
were also considered acceptable for this review.
A meta-analysis was not performed due to heterogene-
ity of the results and the lack of measures of dispersion.

Results
In the initial database search, 355 records were iden-
tified, out of which 114 were eliminated because were 
duplicates. After the first screening, 201 records were 
excluded because they had no direct relationship with 
the subject or they were not clinical trials. Thus, 40 re-
cords were eligible for full-text reading; of these, 1 was 
a retracted article, 1 was removed for double publica-
tion, 2 were not in English or Spanish language, 2 were 
non-indexed articles, 4 did not register pain control as 
a variable as well as 13 others studies had lack of data 
regarding pain control or records whose categoriza-
tion was not adapted to the inclusion criteria. Finally, 
there were included 17 studies (8,9,13-27). Fig. 1 shows 
the flowchart of the systematic review search process. 
Among them, there were analyzed 1138 patients with 
AO and 39 different treatment protocols.
Table 1 summarizes the included studies in this review.
- Type of treatments
56.4% of AO treatments were considered as non-inva-
sive. Among them, 81,8% were classified as low com-
plexity ones, while 18,2% were classified as high com-
plexity. The remaining 43.6% of AO treatments were 
considered as invasive. Among them, 64,7% were clas-
sified as low complexity ones, while 35,3% were classi-
fied as high complexity.
- Risk of bias across studies
Among the 12 RCTs included studies (8,13,15-19,22-25, 
27), 8 studies (15,17,18,22-25,27) were classified as un-
clear and 4 studies (8,13,16,19) were classified as high 
risk. The most frequent domain causing downgrading 
was allocation concealment. The risk of bias summary 
for RCTs is shown in Fig. 2.
The 5 non-RCTs included studies (9,14,20,21,26) were 
classified as serious risk. The domains that most fre-
quently caused downgrading were bias due to con-
founding and bias in the measurement of outcomes. The 
risk of bias summary for non-RCTs is shown in Fig. 3.

that met the inclusion criteria. Any discrepancy between 
the researchers was discussed with a third researcher 
(E.P) until consensus was reached. Relevant informa-
tion for each study was entered into a predesigned data 
extraction form.
- Risk of bias in individual studies
The risk of bias of the included randomized controlled 
trials (RCTs) was assessed by the Cochrane Risk of Bias 
(RoB) tool (11). “High”, “low,” or “unclear” risk scores 
were based on the randomization method, allocation 
concealment, blinding of participants, personnel, and 
outcome assessors, completeness of outcome data, se-
lective reporting, and other bias. Then, the overall risk 
of bias for each study was reported using the following 
criteria:
Low risk of bias: all domains are judged to be at low 
risk of bias.
Unclear risk of bias: one or more domains judged to be 
at unclear risk of bias.
High risk of bias: one or more domains judged to be at 
high risk of bias.
The risk of bias in non-randomized studies of interven-
tions (ROBINS-I) (12) was used to assess the non-RCTs 
included. This tool evaluates the following domains: 
bias due to confounding, bias in selection of participants 
into the study, bias in classification of interventions, 
bias due to deviations from intended interventions, bias 
due to missing data, bias in measurement of outcomes, 
and bias in selection of the reported result. Finally, the 
overall risk of bias for each study was reported using 
the following criteria:
Low risk of bias: if the study was at low risk of bias for 
all domains.
Moderate risk of bias: if the study was at low or moder-
ate risk of bias for all domains.
Serious risk of bias: if the study was at serious risk of 
bias in at least one domain, but not at critical risk of bias 
in any domain.
Critical risk of bias: if the study was at critical risk of 
bias in at least one domain.
No information on which to base a judgment about risk 
of bias: if there was a lack of information in one or more 
key domains of bias.
The reviewers compared evaluations, resolved dis-
agreements by consensus, and reported their assess-
ments using Review Manager software (RevMan 5.4, 
The Nordic Cochrane Centre, Copenhagen, Denmark) 
for RCTs. Robvis tool (visualization tool for risk of bias 
assessments in a systematic review) was used for pre-
senting the non-RCTs data as appropriate.
- Type of treatments
Treatments were classified as invasive or non-invasive 
due to the different nature and heterogenicity of the 
included studies. Invasive treatments were considered 
when the treatment procedure included bone curettage 
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Publica-
tion

Study 
type 
(n)

Distribution Treatment Results

Kamal et 
al. (8)
2020

RCT
(40)

Not reported 1. Anesthesia, curettage, and sterile saline solution ir-
rigation

2. Anesthesia, curettage, sterile saline solution irriga-
tion, PRF, and suture

Immediate and delayed postop-
erative pain control was better in 

patients who received PRF

Cebi (13)
2020

RCT
(54)

90,7 % mandibular 
posterior region

9,3 % maxillary poste-
rior region

1. Curettage, sterile saline solution irrigation, Alveo-
gyl® every 2 days during 10 days. Dexketoprofen 
medication. Mouthwash with chlorhexidine

2. Curettage, rifampicin irrigation, Alveogyl® every 
2 days during 10 days. Dexketoprofen medication. 
Mouthwash with chlorhexidine

3. Curettage, clindamycin irrigation, Alveogyl® every 
2 days during 10 days. Dexketoprofen medication. 
Mouthwash with chlorhexidine

Postoperative pain between 4 and 
5 days was less in the group of 

patients treated with clindamycin 
irrigation

Suchánek 
et al. (14)

2019

Non-
RCT
(50)

82,8% mandibular poste-
rior region (62,1% man-

dibular third molar)
13,8% maxillary poste-

rior region

H2O2 solution irrigation, a “pharmacological device” 
composed of hyaluronic acid and octenidine dihydro-
chloride, replaced every day for 7 days

Immediate postoperative pain 
decreased, increased at 18 postop-
erative hours, and then decreased 
again until treatment was com-

pleted

Yüce et al. 
(15)
2019

RCT
(40)

100% mandibular third 
molar

1. Anesthesia, curettage, and sterile saline solution ir-
rigation every 2 days during 7 days

2. Anesthesia, curettage, sterile saline solution irriga-
tion, PRF, and suture

The immediate postoperative pain 
was significantly less in the PRF 

placement group

King et al. 
(16)
2018

RCT
(38)

93% posterior region 
(without maxillary or 

mandibular specification)

1. Anesthesia, sterile saline solution irrigation and Al-
veogyl®

2. Anesthesia, sterile saline solution irrigation, PRF, and 
suture

There were no significant differ-
ences in pain control

Fig. 1: PRISMA flowchart of systematic review search process.

Table 1: Summary of included randomized and non-randomized clinical trials.
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Supe et al. 
(17)
2018

RCT
(50)

78% mandibular poste-
rior region (33,3% man-

dibular third molar)
22% maxillary posterior 

region

1. Iodopovidone and sterile saline solution irrigation, 
Alveogyl®. Diclofenac medication

2. Iodopovidone, sterile saline solution irrigation, zinc 
oxide eugenol paste. Diclofenac medication

The postoperative pain was less in 
the Alveogyl® placement group, as 
well as the complete remission of 
the painful symptoms was faster 

Chaurasia 
et al. (18)

2017

RCT
(88)

76% mandibular poste-
rior region (69,3% man-

dibular third molar)
20,4% maxillary poste-

rior region

1. Sterile saline solution irrigation, zinc oxide eugenol 
paste mixed with a cotton pellet, replaced every day 
until the pain subsided

2. Sterile saline solution irrigation, Alveogyl® replaced 
every day until the pain subsided

Postoperative pain was less from 
the 1st to the 7th day in the zinc 
oxide-eugenol placement group

Lone et al. 
(19)
2017

RCT
(178)

Not reported 1. Sterile saline solution irrigation, turmeric, and mus-
tard oil

2. Sterile saline solution irrigation, zinc oxide eugenol 
paste 

There was a significant pain reduc-
tion in the turmeric and mustard oil 

placement group 

Rastogi et 
al. (20)
2017

Non-
RCT
(100)

73,3% mandibular poste-
rior región

25,7% maxillary poste-
rior region

Anesthesia, sterile saline solution irrigation, PRF, and 
suture

The immediate postoperative pain 
was high, it decreased from the 3rd 
day to the 7th day where it ended 

Chakra-
varthi (9)

2017

Non-
RCT
(10)

Not reported Anesthesia, sterile saline solution irrigation, PRF, and 
suture. Aceclofenac medication

Pain scores decreased to 1 on the 
first day except for one patient, and 
scores decreased to 0 in all patients 

after 48 hours
Nikita et 
al. (21)
2016

Non-
RCT
(47)

83% mandibular poste-
rior región (29,7 mandi-

bular third molar)
17% maxillary posterior 

region

Cleaning the affected socket with sterile cotton pellets, 
sterile saline solution irrigation, and sterile cotton mixed 
with pure nature honey

Immediate postoperative pain was 
high, decreasing from the second 

day to a 90% reduction on the fifth 
day

Dubovina 
et al. (22)

2016

RCT
(60)

Not reported 1. Sterile saline solution irrigation and hyaluronic acid
2. Sterile saline solution irrigation, hyaluronic acid, and 

aminocaproic acid
3. Sterile saline solution irrigation and Alveogyl®
4. Anesthesia, curettage, and hyaluronic acid
5. Anesthesia, curettage, hyaluronic acid, and aminoca-

proic acid
6. Anesthesia, curettage, and Alveogyl®

The use of hyaluronic acid, with 
aminocaproic acid associated with 

a previous curettage, showed a 
faster reduction of pain, as well as 
edema, halitosis, and lymphade-
nopathy, in comparison with the 

use of Alveogyl®

Rani et al. 
(23)
2015

RCT
(60)

Not reported 1. Anesthesia, sterile saline solution irrigation, and Al-
veogyl®. Paracetamol medication

2. Anesthesia, sterile saline solution irrigation, and low-
level diode laser. Paracetamol medication

3. Anesthesia, sterile saline solution irrigation, and low-
level Er; Cr: YSGG laser. Paracetamol medication

Pain control was better in groups 
with laser treatment. Diode laser 

irradiation showed the best perfor-
mance

Esh-
ghpour et 

al. (24)
2015

RCT
(60)

100% mandibular third 
molar

1. Anesthesia, sterile saline solution irrigation, and Al-
veogyl® every 2 days during 7 days

2. Low power red InGaAlP laser for 3 consecutive days
3. Low power infrared GaAlAs laser for 3 consecutive 

days

The placement of Alveogyl® 
proved to be more effective in early 

pain reduction. Late pain control 
(from the second day) was better in 
patients who received low power 

red laser therapy
Faizel et 
al. (25)
2014

RCT
(105)

63,2% mandibular poste-
rior region (6,9 % mandi-

bular third molar)
36,8% maxillary poste-

rior region

1. Sterile saline solution irrigation, Alveogyl®
2. Sterile saline solution irrigation, gauze piece soaked 

with zinc oxide eugenol paste
3. Sterile saline solution irrigation, Neocones®

The use of Neocones® was better 
in reducing the painful symptoms 
over time. The healing was faster 
and, therefore, the postsurgical 

consultations were less
Singh et 
al. (26)
2014

Non-
RCT
(54)

Not reported Sterile gouge soaked with pure nature honey Inflammation, erythema, exudate 
and pain were reduced. There were 

no allergic reactions or adverse 
effects

Kaya et al. 
(27)
2011

RCT
(104)

100% mandibular poste-
rior region

1. Anesthesia, curettage and sterile saline solution irri-
gation every day for 3 days

2. Anesthesia, curettage, sterile saline solution irriga-
tion and Alveogyl® every day for 3 days

3. Anesthesia, curettage, sterile saline solution irriga-
tion and SaliCept Patch® every day for 3 days

4. Anesthesia, curettage,sterile saline solution irrigation 
and low level GaAlAs laser every day for 3 days

The treatment with low-level laser 
therapy obtained the best perfor-

mance regarding pain control, 
erythema, inflammation, halitosis 

and exposed bone

n: alveolar osteitis treated patients, who completed the study; RCT: randomized controlled trial; PRF: platelet rich fibrin

Table 1 cont.: Summary of included randomized and non-randomized clinical trials.
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- Pain control
Table 2 shows pain control registered using VAS and 
pain relief patient’s percentage registered in a 7-8-day 
period from the first consultation (day 0). The average of 
the percentages of patients without pain at one week of 
each treatment was 85%. This value was considered as 
a cut-off point of recommendation. 53,8% of the treat-
ments fulfill the proposed parameters for pain control.
- First visit clinical procedures and total sessions re-
quired
Table 3 shows the characteristics of alveolar osteitis 
treatments, comparing the number of clinical proce-
dures performed at the first visit, the number of total 
sessions required during a week (suture removal was 
considered as a session, check-up visits without clini-
cal interventions were not considered as a session), and 
administrated medication.
58.9% of the treatments required at least three clinical 
procedures in the first visit and 69,2% of the treatments 
required at least three total treatment sessions.
- Pain control and total number of sessions
Comparing tables that evaluate pain control with the 
treatments that require fewer total sessions, the results 
(best performance treatments) are described below:
1) Low complexity non-invasive treatments, with fewer 
sessions required, that fulfill the proposed parameters 
for pain reduction:
Sterile saline solution irrigation and placement of Al-
veogyl®. Three treatment sessions required (25).
Sterile saline solution irrigation and placement of Neo-
cones®. Two treatment sessions required (25). This is 
the treatment that achieved the best pain control with 
fewer sessions required.
2) High complexity non-invasive treatments, with fewer 
sessions required, that fulfill the proposed parameters 
for pain reduction:
Anesthesia, sterile saline solution irrigation, and low-
level diode laser irradiation. Anti-inflammatory analge-
sic medication with paracetamol. One treatment session 
required (23).
3) Low complexity invasive treatments, with fewer ses-
sions required, that fulfill the proposed parameters for 
pain reduction:
Anesthesia, curettage, and sterile saline solution irriga-
tion. Placement of SaliCept Patch®. Three treatment 
sessions required (27).
4) High complexity invasive treatments, with fewer ses-
sions required, that fulfill the proposed parameters for 
pain reduction:
Anesthesia, curettage, and irrigation with sterile saline 
solution. Placement of PRF and suture. Two treatment 
sessions required (8).
Anesthesia, irrigation with sterile saline solution, place-
ment of PRF, and suture. Two treatment sessions re-
quired (20).

Fig. 2: Risk of bias summary for randomized controlled 
trials, assessed using the Cochrane Risk of Bias (RoB) tool: 
review authors' judgments about each risk of bias item for 
each included study (+ = low; − = high;? = unclear).

Fig. 3: Risk of bias summary for non-randomized controlled trials, 
assessed using The Risk Of Bias In Non-randomized Studies of In-
terventions ROBINS-I tool.
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Publication Treatment group
Day

0 1 2 3 4 5 6 7 8
Pain according to Visual Analog Scale

Kamal et al. 
(8) 2020

Anesthesia, curettage, and sterile saline solution 8,6 - - - 5,1 - - 3,0 -
Anesthesia, curettage, sterile saline solution, PRF, suture 8 - - - 0,3 - - 0 -

Cebi (13) 
2020

Curettage, sterile saline solution, Alveogyl® 7,4 
(1,3)

6,5 
(0,7)

5,9
(0,9)

5,5
(0,8) - 4,4

(1,6) - 1,7
(0,6) -

Curettage, rifampicin, Alveogyl® 7,4
(1,0)

5,4
(0,6)

5,0
(0,6)

4,5
(0,8) - 3,9

(1,2) - 1,5
(1,0) -

Curettage, clindamycin, Alveogyl® 7,4
(1,1)

4,8
(1,1)

4,5
(1,0)

4,0
(1,0) - 3,5

(1,0) - 1,2
(0,4) -

Suchánek et 
al. (14) 2019 H2O2 solution, pharmacological device 6,9

(2,0)
5

(2,5)
3,5

(2,5)
2

(2,0)
1

(1,6)
0,6

(1,3)
0,2

(0,9) - -

Yüce et al. 
(15) 2019

Anesthesia, curettage, and sterile saline solution 6,8
(0,8)

7,2
(1,0) - 7,0

(1,2) - 5,9
(0,8) - 4,0

(0,7) -

Anesthesia, curettage, sterile saline solution, PRF, and suture 7,1
(1,0)

5,2
(1,0) - 2,2

(0,6) - 0,8
(0,6) - 0,4

(0,5) -

King et al. 
(16) 2018

Anesthesia, sterile saline solution and Alveogyl® 6,6
(2,3) - - 4,3

(2,9) - - - 2,4
(2,6) -

Anesthesia, sterile saline solution, PRF, and suture 6,4
(1,8) - - 4,0

(2,7) - - - 2,0
(2,0) -

Supe et al. 
(17) 2018

Iodopovidone and sterile saline solution, Alveogyl® 8,4
(1,0) - - 3,9

(1,5) - 1,6
(1,5) - 0,4

(0,9) -

Iodopovidone, sterile saline solution, Zinc oxide eugenol paste 8,9
(0,7) - - 5,8

(1,8) - 3,6
(1,8) - 2,5

(1,7) -

Chaurasia et 
al. (18) 2017 

Sterile saline solution, Zinc oxide eugenol paste mixed with a 
cotton pellet

7,5
(1,0) - 2,8

(1,1) - - 1,4
(0,9) - 0,5

(0,6) -

Sterile saline solution, Alveogyl® 7,6
(1,2) - 3,4

(0,9) - - 2,2
(0,7) - 1,1

(0,5) -

Rastogi et al. 
(20) 2017 Anesthesia, sterile saline solution, PRF, and suture 8,5

(0,5)
4,5

(0,6) - 2,3
(0,4) - - - 0

(0,0) -

Chakravarthi 
(9) 2017 Anesthesia, sterile saline solution, PRF and suture 6,8 1,1 0,1 0 - - - - -

Nikita et al. 
(21) 2016

Cleaning the socket with sterile cotton pellets, sterile saline 
solution, and cotton mixed with pure nature honey

7,3
(1,1)

4,7
(1,1)

2,2
(0,8) - 0,7

(0,5) - - - -

Dubovina et 
al. (22) 2016 

Sterile saline solution and hyaluronic acid 7,3
(2,0) - 5,1

(2,5) - 2,4
(2,1) - 0,7

(1,1) - -

Sterile saline solution, hyaluronic aminocaproic acid 7,9
(1,6) - 5,1

(2,5) - 2,4
(2,1) - 0,7

(1,1) - -

Sterile saline solution and Alveogyl® 7,4
(1,4) - 7,2

(1,3) - 5,1
(1,9) - 2,9

(1,9) - -

Anesthesia, curettage, and hyaluronic acid 7,7
(1,4) - 3,8

(2,7) - 1,6
(1,5) - 0,3

(0,6) - -

Anesthesia, curettage, hyaluronic aminocaproic acid 7,9
(1,5) - 3,5

(2,3) - 1,8
(1,8) - 0,6

(1,1) - -

Anesthesia, curettage, and Alveogyl® 7,4
(1,6) - 6,1

(2,6) - 4,3
(2,5) - 2,1 

(1,9) - -

Rani et al. 
(23) 2015

Anesthesia, sterile saline solution and Alveogyl® 7,3
(1,2)

5,5
(1,5)

4,6
(1,6)

3,3
(1,6)

2
(1,7)

1,5
(1,8)

1,9
(2,1) - -

Anesthesia, sterile saline solution and low-level diode laser 7
(1,0)

5,2
(1,7)

3,2
(1,8)

1,5
(1,6)

0,6
(0,8)

0,3
(0,6)

0,5
(0,5) - -

Anesthesia, sterile saline solution and low-level Er; Cr:YSGG 
laser

7
(1,3)

4,7
(2,0)

3,7
(1,8)

2,6
(1,8)

1,5
(1,4)

0,6
(1,1)

0,9
(1,4) - -

Eshghpour et 
al. (24) 2015

Anesthesia, sterile saline solution and Alveogyl® 7,8 2,1 3 0,4 - - - - -
Low power red InGaAlP laser 8,2 4,3 1,9 0,1 - - - - -
Low power infrared GaAlAs laser 8 5,2 4 1,1 - - - - -

Pain relief patient’s percentage
% of patients without pain in Day 

Kamal et al. 
(8) 2020 

Anesthesia, curettage, and sterile saline solution - - - - 0 - - 6,6 -
Anesthesia, curettage, sterile saline solution, PRF, and suture - - - - 70 - - 100 -

Suchánek et 
al. (14) 2019 H2O2 solution, pharmacological device - - - 19 62 - - 96 -

Lone et al. 
(19) 2017 

Sterile saline solution, turmeric mustard oil - - 61 88 100 - - - -
Sterile saline solution, zinc oxide eugenol paste - - 0 0 45 87 - 100 -

Rastogi et al. 
(20) 2017 Anesthesia, sterile saline solution, PRF, and suture - - - - - - - 100 -

Table 2: Pain control of the treatments according to Visual Analog Scale and pain relief patients’ percentages.
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Chakravarthi 
(9)  2017 Anesthesia, sterile saline solution, PRF, and suture - - 90 100 - - - - -

Nikita et al. 
(21) 2016 

Cleaning the socket with sterile cotton pellets, sterile saline 
solution, and sterile cotton mixed with pure nature honey - - 35 70 - 90 - - -

Faizel et al. 
(25) 2014

Sterile saline solution, Alveogyl® - - - - - - 100
(0,4) - -

Sterile saline solution, gauze piece soaked with zinc oxide 
eugenol paste - - - - - - - - 100

(0,4)

Sterile saline solution, Neocones® - - - - 100
(0,6) - - - -

Singh et al. 
(26) 2014 Sterile gouge soaked with pure nature honey - - - - - 55 85 - 100

Kaya et al. 
(27) 2011

Anesthesia, curettage and sterile saline solution - - - 0 - - - 11 -
Anesthesia, curettage, sterile saline solution and Alveogyl® - - - 20 - - - 76 -
Anesthesia, curettage, sterile saline solution and SaliCept 
Patch® - - - 4 - - - 88 -

Anesthesia, curettage, sterile saline solution and low level 
GaAlAs laser - - - 70 - - - 96 -

In Pain according to Visual Analog Scale, bold indicates the fulfillment of pain reduction proposed parameters: VAS ≤ 4 on day 2 or before.
Values   are expressed as mean. SD-standard deviation is reported in parentheses. 
In Pain relief patient’s percentage, bold indicates the fulfillment of pain reduction proposed parameters: ≥ 85% of patients without pain at day 
7 or before.
PRF: platelet rich fibrin.

Publication Treatment group Type of 
treatment

Number of 
procedures 
in the first 

visit

Sessions/
week

Anti-inflam-
matory analgesic 

medication

Antibiotic 
medication

Fulfillment 
of proposed 
parameters

Kamal et 
al. (8)
2020

Anesthesia, curettage, and sterile 
saline solution irrigation LC-I 3 2 No No No

Anesthesia, curettage, sterile 
saline solution irrigation. PRF 
and suture

HC-I 5 2 No No Yes

Cebi (13)
2020

Curettage, sterile saline solution 
irrigation and Alveogyl® LC-I 3 5 Yes Dexketo-

profen No No

Curettage, rifampicin irrigation 
and Alveogyl® LC-I 3 5 Yes

Dexketoprofen No No

Curettage, clindamycin irriga-
tion, and Alveogyl® LC-I 3 5 Yes

Dexketoprofen No No

Suchánek 
et al. (14)

2019

H2O2 solution irrigation and 
pharmacological device LC-NI 2 7 No No Yes

Yüce et al. 
(15)
2019 

Anesthesia, curettage, and sterile 
saline solution irrigation LC-I 3 4 No No No

Anesthesia, curettage, sterile 
saline solution irrigation, PRF, 
and suture

HC-I 5 2 No No No

King et al. 
(16)
2018

Anesthesia, sterile saline solution 
irrigation and Alveogyl® LC-NI 3 1 No No No

Anesthesia, sterile saline solution 
irrigation, PRF, and suture HC-I 4 2 No No No

Supe et al. 
(17)
2018

Iodopovidone and sterile saline 
solution irrigation and Alveogyl® LC-NI 2 2 Yes

Diclofenac No No

Iodopovidone and sterile saline 
solution irrigation. Zinc oxide 
eugenol paste

LC-NI 2 3-4 Yes
Diclofenac No No

Chaurasia 
et al. (18) 

2017

Sterile saline solution irrigation. 
Zinc oxide eugenol paste mixed 
with a cotton pellet

LC-NI 2 7 No No Yes

Sterile saline solution irrigation 
and Alveogyl® LC-NI 2 7 No No Yes

Table 3: Characteristics of alveolar osteitis treatments and fulfillment of pain reduction proposed parameters.

Table 2 cont.: Pain control of the treatments according to Visual Analog Scale and pain relief patients’ percentages.



e699

Med Oral Patol Oral Cir Bucal. 2021 Nov 1;26 (6):e691-702. Alveolar Osteitis Treatment

Lone et al. 
(19)
2017 

Sterile saline solution irrigation. 
Turmeric and mustard oil LC-NI 2 4 No No Yes

Sterile saline solution irrigation 
and zinc oxide eugenol paste LC-NI 2 7 No No Yes

Rastogi et 
al. (20)
2017

Anesthesia, sterile saline solution 
irrigation, PRF, and suture HC-I 4 2 No No Yes

Chakra-
varthi (9) 

2017

Anesthesia, sterile saline solution 
irrigation, PRF, and suture HC-I 4 2 Yes

Aceclofenac No Yes

Nikita et al. 
(21)
2016

Cleaning the socket with sterile 
cotton pellets. Sterile saline 
solution irrigation. Sterile cotton 
mixed with pure nature honey

LC-NI 3 4 No No Yes

Dubovina 
et al. (22)

2016

Sterile saline solution irrigation 
and hyaluronic acid LC-NI 2 5 No No No

Sterile saline solution irrigation, 
hyaluronic and aminocaproic acid LC-NI 2 5 No No No

Sterile saline solution irrigation 
and Alveogyl® LC-NI 2 5 No No No

Anesthesia, curettage, and hyal-
uronic acid LC-I 3 5 No No Yes

Anesthesia, curettage, hyaluronic 
and aminocaproic acid LC-I 3 5 No No Yes

Anesthesia, curettage, and Al-
veogyl® LC-I 3 5 No No No

Rani et al. 
(23)
2015 

Anesthesia, sterile saline solution 
irrigation and Alveogyl® LC-NI 3 1 Yes

Paracetamol No No

Anesthesia, sterile saline solution 
irrigation, and low-level diode 
laser irradiation

HC-NI 3 1 Yes
Paracetamol No Yes

Anesthesia, sterile saline solution 
irrigation, and low-level Er; Cr: 
YSGG laser irradiation

HC-NI 3 1 Yes
Paracetamol No Yes

Eshghpour 
et al. (24)

2015

Anesthesia, sterile saline solution 
irrigation and Alveogyl® LC-NI 3 4 No No Yes

Low power red InGaAlP laser 
irradiation HC-NI 1 3 No No Yes

Low power infrared GaAlAs 
laser irradiation HC-NI 1 3 No No Yes

Faizel et al. 
(25)
2014 

Sterile saline solution irrigation 
and Alveogyl® LC-NI 2 3 No No Yes

Sterile saline solution irrigation 
and gauze piece soaked with zinc 
oxide eugenol paste

LC-NI 2 4 No No No

Sterile saline solution irrigation 
and Neocones® LC-NI 2 2 No No Yes

Singh et al. 
(26)
2014 

Sterile gouge soaked with pure 
nature honey LC-NI 1 7 No No Yes

Kaya et al. 
(27)
2011 

Anesthesia, curettage, and sterile 
saline solution irrigation LC-I 3 3 No No No

Anesthesia, curettage, sterile 
saline solution irrigation and 
Alveogyl®

LC-I 4 3 No No No

Anesthesia, curettage, sterile 
saline solution irrigation, and 
SaliCept Patch®

LC-I 4 3 No No Yes

Anesthesia, curettage, sterile 
saline solution irrigation and low 
level GaAlAs laser irradiation

HC-I 4 3 No No Yes

LC: low complexity; HC: high complexity; I: invasive; NI: non-invasive.
PRF: platelet rich fibrin.

Table 3 cont.: Characteristics of alveolar osteitis treatments and fulfillment of pain reduction proposed parameters.
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Sterile saline solution irrigation. Placement of PRF and 
suture. Anti-inflammatory analgesic medication with 
aceclofenac. Two treatment sessions required (9). This 
is the treatment that achieved the best pain control with 
fewer sessions required.

Discussion
Most of the current studies which address AO focus on 
the prevention and incidence reduction of this condition. 
Nonetheless, no consensus protocols on the treatment of 
AO were found, and choosing the best therapeutic op-
tion is still challenging for clinicians.
During the research and analysis of the consulted litera-
ture for this systematic review, a wide range of available 
treatments and variables were evident when evaluating 
therapeutic success. Consequently, we found several 
difficulties when comparing treatments. Pain is con-
sidered the most important symptom of AO which can 
vary in frequency and intensity leading the professional 
consultation (17). Thus, pain reduction was one of the 
clinical parameters considered for the analysis of these 
articles. An ideal AO treatment should get a faster re-
mission of the intensity and duration of pain.
Regarding AO treatments analyzed in this study, those 
that showed the best performance used intra-alveolar 
irrigation (with sterile saline solution or iodopovidone) 
prior to other therapeutic procedures. Intra-alveolar ir-
rigation offers many advantages such as microbial load 
reduction and necrotic tissue or clot debris removal. 
Almost all of the included studies used intra-alveolar 
irrigation as an early measure, complemented by other 
therapeutic approaches of different complexity. Interest-
ingly, the use of intra-alveolar irrigation and curettage 
without complementary treatments showed poor results 
for pain control (8,27). These results may indicate that 
intra-alveolar irrigation procedures are required, but 
not sufficient to obtain an acceptable decrease in pain.
Among the treatments which fulfilled the pain reduc-
tion proposed parameters, the most frequent procedure 
was an intra-alveolar placement of therapeutic products, 
excepting the use of low-level lasers or magnetother-
apy. One of them, Alveogyl® (Septodont, Cambridge, 
Canada) is a therapeutic paste that contains iodoform 
(antiseptic), butamben (anesthetic), and eugenol (an-
algesic). Eugenol generates pain reduction through an 
inhibition mechanism of glutamatergic neurotransmis-
sion, activation of tumor necrosis factor-alpha (TNFα), 
and the endogenous opioid system (28). Neocones® 
(Septodont, Saint-Maur-des-Fossés, France), is a dental 
tablet that consists of polymyxin B sulfate (bactericidal 
on gram-negative), tyrothricin (bactericidal on gram-
negative and spirochetes), and neomycin sulfate (broad-
spectrum antibiotic). Nevertheless, the pain reduction is 
mainly linked to a local anesthetic compound of tetra-
caine hydrochloride (25). SaliCept Patch® (Carrington, 

Irving, USA), is a lyophilized product that contains an 
amorphous acemannan hydrogel (aloe vera plant fil-
trate). Acemannan gel is involved in macrophage acti-
vation, which stimulates fibroblast cytokine secretion 
and alveolar angiogenesis. TNFα and 1-interleukin are 
cytokines associated with anti-inflammatory effects 
and wound healing properties (29).
The aforementioned products (Alveogyl®, Neocones®, 
and Salicept Patch®) were specifically developed for 
the treatment of AO. Nonetheless, PRF has been suc-
cessfully developed for other therapeutic applications 
(30) and then used for AO treatment. PRF is obtained 
from a sample of patients' blood drawn at the moment 
of AO intervention. It does not require anticoagulants 
or platelet activators. PRF could control pain through a 
biologic mechanism linked to leukocyte functions and 
alveolar growth factors secretion such as transforming 
growth factor (TGF), 1-interleukin, fibroblast growth 
factor (FGF), platelet-derived growth factor (PDGF), 
and TNFα. They increase and promote fibroblastic and 
angiogenic activity. Furthermore, the anti-nocicep-
tive effects could be explained by the release of other 
substances like interleukins (4,10,13), opioid peptides 
(endorphin beta, metencephalin, dynorphins), and in-
sulin-like growth factor type 1 (IGF-1), which plays a 
fundamental role in cell growth (31).
Low-level laser therapy (LLLT) was a highly effective 
treatment that did not need to place an intra-alveolar 
therapeutic product. The wavelength of these lasers 
for dentistry use ranges from 635 to 950 nm (32). The 
mechanisms for LLLT-mediated pain relief are not fully 
understood. Several possible mechanisms are believed 
to explain the effects of LLLT, such as increased pro-
duction of endogenous opioid neurotransmitters and 
local blood circulation by accelerating cellular redox 
reaction. An increased threshold for thermal pain as 
well as an increase in the production of adenosine tri-
phosphate and anti-inflammatory cytokines (33). The 
advantages (25,31,34-36) and disadvantages (35-37) of 
each treatment are summarized in Table 4.
Only one of the analyzed treatments used antibiotic 
medication for AO management. It is widely accepted 
that systemic antibiotics do not have a greater advan-
tage than local measures in immunocompetent patients 
(5,38). On the other hand, considering that AO is a pain-
ful entity, analgesic-anti-inflammatory medication is a 
useful measure. Nevertheless, its use should not be con-
sidered more relevant than intra-alveolar procedures. 
The treatment developed by Chakravarthi (9), without 
overlooking that this was a non-randomized study with 
a critical risk of bias, showed one of the best pain control 
performances of the treatments included in this review. 
In the aforementioned study, AO patients were treated 
with an intra-alveolar placement of PRF and medicated 
with aceclofenac.
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Thus, it could be determined that the use of PRF and 
aceclofenac showed a combined-synergic effect in pain 
reduction. Despite this, there are studies where aceclof-
enac was not effective in the control of postoperative 
pain (39,40), suggesting that pain reduction could be 
mainly due to intra-alveolar placement of PRF.
- Feasibility of clinical application
All AO treatments analyzed in this systematic review 
achieved pain reduction, although, with different time 
intervals, this is why all the treatments could potentially 
be applicable. The feasibility of clinical application of 
the best performance treatments should be considered 
according to their advantages and disadvantages (Table 
4), operator training, equipment required for application, 
and cost-effectiveness analysis, among other variables.
- Limitations of the present review
This study focuses on pain remission in AO treatment. 
However, other important variables such as epithelial 
healing, bone exposition, and analysis of adverse ef-
fects, were not considered.
Further RCTs are needed in order to validate the best 
performance AO treatments analyzed in this system-
atic review. These studies should also consider other 
features such as a combination of intra-alveolar proce-
dures, pharmacological schemes, risk factors for AO, 
and the record of clinical improvement variables (epi-
thelial healing, bone exposition, necrotic debris, etc). 
Pain is a subjective experience, which means that it 
cannot be directly observed by those who are not ex-
periencing it. This subjectivity generates a bias that is 
difficult to correct, since it is mainly due to the past 
experiences of individuals. This bias due to subjectiv-

ity conditions the quality of the trials. In future stud-
ies, emphasis should be placed on reducing the impact 
of subjectivity by controlling the pre-intervention and 
measurement of outcomes domains.

Conclusions
AO treatment could be categorized into basic (intra-
alveolar irrigation) and specific procedures. The first 
ones should always be applied, and the second ones 
allow pain control success. There are invasive or non-
invasive specific procedures, low or high complexity 
for the management of AO. The availability and the ad-
vantages or disadvantages of each could influence the 
selection of the therapeutic option.
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