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Background.
Dry socket is one of the most common post-extraction complications with its incidence reaching up
to 30% after impacted third molar extractions. In spite of its high incidence, there is no established
treatment for the condition.
Objectives.
To investigate how efficient different management methods of Alveolar osteitis are, in regards to pain
relief, healing process and reduction of the incidence.
Materials and Methods.
A literature search of “PubMed-MEDLINE” database was conducted using the keywords “dry socket
management”, “alveolar osteitis”, “fibrinolytic alveolitis”, “post-extraction complications”. The inclusion
criteria were clinical studies, case reports, reviews and human studies, related to alveolar Osteitis
published from 2011-2016, written in English language. The exclusion criteria were animal studies,
studies that discussed other post-extraction complications, and in any other languages than English.
Results.
63 articles were found and only 31 were reviewed. 18 out of 31 articles were included in the results,
after reading the full text, due to lack of significant results in the rest of the articles. Out of these there
were 12 clinical studies, 3 systematic reviews and 1 retrospective study.
Conclusion.
It was concluded that there is no specific management that could be rated as the best to treat dry
socket, due to the lack of evidence to support the use of one management over the other, although
there are many options that can help manage it and have proved to be highly effective recently and
until today.
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Introduction

Review of the Literature

Dry socket is one of the most common post-extraction

Alveolar osteitis (AO), or dry socket, is a relatively
common complication that can occur after tooth
extraction. It causes a lot of pain and discomfort but is
easily treatable. Its incidence is only 2-5% for normal
extractions but can get up to 30% after impacted third
molar extractions (Fig 1). Smokers and people with poor
oral hygiene are more likely to experience AO after an
extraction [2].
The reason behind AO is that the bone and the
nerves in the extraction socket stay exposed to air
and fluids after the extraction due to dislodgment or
disintegration of the blood clot that was previously
present inside the socket right after extraction. This
causes an infection which can last for multiple days
until it is treated. The symptoms of dry socket include
pain, halitosis and an unpleasant taste. The halitosis is
accompanied by gingival inflammation and ipsilateral

complications with its incidence reaching up to 30% after
impacted third molar extractions. Many terms can refer
to this complication like “fibrinolytic alveolitis”, “localized
osteitis”, “alveolitis sicca dolorosa”, “septic socket”, and
“necrotic socket” [1]. It has been a topic of discussion in
the literature recently, as the main cause and management
method haven’t been decided yet.
This study discusses dry socket and focus on the
different types of management that have been found in
the literature.
*This manuscript has not been presented
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FIGURE 1. A 35-year-old lady with alveolar osteitis of the mandible complicated with local osteomyelitis. Alveolar osteitis starts after removal of lower wisdom tooth. 3D reconstructed (A)
and coronal (B) CBCT scans shows cortical bone defect (arrow) of the ramus. Also the periosteal reaction (arrowheads) and bone sequester (curved arrow) is noted. On panoramic x-ray the
bone resorption (arrow) of the ramus near the postextraction socket (arrowhead) is noted. A sequestrated fragment of the mandibular bone (D) after its removal 8 week after the process
starts. (Images of Figure 1 are courtesy of Ievgen I. Fesenko, Assіs Prof; Kyiv, Ukraine) (Fig 1 continued on the next page.)
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D
FIGURE 1. (cont’d). A sequestrated fragment of the mandibular bone (D) after its removal 8 week after the process starts. (Images of Figure 1 are courtesy of Ievgen I. Fesenko,
Assіs Prof; Kyiv, Ukraine)

regional lymphadenopathy. The pain can be localized
or can extend to the temporal region and to the ear (if
the dry socket occurs at the third molar region). There
are various risk factors for this complication including
difficulty of the surgery, age and gender, trauma,
irrigation methods, infection and smoking, medical
history, systemic disorders, amount of anesthesia,
operator’s experience, menstrual cycle and the use of
oral contraceptives [3-5].
There are many treatment options for AO
including, topical and systemic antibiotics, NSAIDS,
antifibrinolytic drugs, avoiding curettage of the
socket, relieving the pain by packing a paste of zinc
oxide eugenol (ZOE) into the socket and other drug
combinations have been used as well. None of the
mentioned treatment options has gained universal
acceptance or success.
The prevention methods include use of antibiotics,
avoiding smoking and the use of mouth rinse and gels,
which can help reduce the incidence of AO [5]. This
study reviews and discusses on the causes and possible
management of alveolar osteitis as a complication after
dental extractions which are available in the literature
until now.
Material and Methods
In this study, a literature search of “PubMed-MEDLINE”
database was conducted with the following search terms

“dry socket management”, “alveolar osteitis”, “fibrinolytic
alveolitis”, “post-extraction complications”. The terms
were also merged using the word “AND” to find results
that contained two or more of the keywords.
The inclusion criteria were clinical studies, case
reports, reviews and human studies, related to alveolar
osteitis published from 2011-2016, written in English
language.
The exclusion criteria were animal studies, studies
that discussed other post-extraction complications, and
in any other languages than English.
The selection of articles was based on reading the
titles and the abstract in order to identify the relevance
of the contents of the articles.
Results
In this study, 63 articles were found using the keywords,
and after applying the inclusion and exclusion criteria
only 31 were reviewed. 18 out of 31 articles were included
in the results, after reading the full text, due to lack of
significant results in the rest of the articles.
Out of these there were 12 clinical studies, 3 systematic
reviews and 1 retrospective study. The studies included
were divided according to the level of pain, healing
process, reduction of the incidence of AO and reduction
in the inflammation and swelling.
In attempting to find the management that can
reduce the incidence of AO, it was found that many
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options were available including CHX (chlorhexidine),
which works as an antibacterial and an antiseptic in
the socket, antibiotics like Penicillin V and amoxicillin
with clavulanic acid, PRF (platelet rich firbrin) and PRP
(platelet rich plasma), PRGF (plasma rich in growth
factors), ozone gas, tranexamic acid, and the use of
collagen sponge.
The management options that were found to be

successful at reducing the levels of pain were the use of
CHX, alvogyl, PRF and PRP, PRGF, LLLT (low level laser
therapy), honey and zinc oxide eugenol.
Accelerated healing was achieved by the use of PRF
and PRP, PRGF, honey and Tranexamic acid. Honey
also reduced the inflammation and the C-reactive
protein levels in the sockets. PRF and PRP reduced the
swelling.

TABLE 1. Comparing different management options of alveolar osteitis.

Chlorhexidine

Authors

Title

Management

Result

Year/Type of Study

Daly et al [3]

Local interventions for the
management of alveolar
osteitis. Local interventions
for the management of
alveolar osteitis.

Zhou et al [7]

The efficacy of intra-alveolar Use of different types Both types of CHX were
2016/A meta0.2% chlorhexidine gel on
of chlorhexidine (gel effective in preventing AO analysis
alveolar osteitis.
and mouthwash).
by 56%. This result was
significant.

Sridhar et al [6]

Evaluation of the
Perioperative Use of 0.2%
Chlorhexidine Gluconate
for the Prevention of
Alveolar Osteitis After the
Extraction of Impacted
Mandibular Third Molars.

Use of 0.2%
chlorhexidine
mouthwash
(rexidine).

CHX decreased the
incidence of AO and the
result was statistically
significant.

2011/A clinical
study

Requena-Calla
et al [8]

Effectiveness of intraalveolar chlorhexidine
gel in reducing dry
socket following surgical
extraction of lower third
molars.

Use of intra-alveolar
chlorhexidine gel.

A significant reduction
in the pain levels in
the sockets where
chlorhexidine gel was
applied compared to the
placebo gel.

2016/ Pilot study

Use of different
concentrations of
CHX mouth rinses
(0.12% and 0.2%).

Prevention of dry socket
2012/Randomized
by approximately 42%
controlled trials
and 58% using mouth
rinses and gel respectively.
Results were statistically
significant.

Antibiotics

There was no significant
difference in the reduction
of alveolar osteitis.

150

Marcussen et al
[10]

Effect of single-dose
preoperative antibiotics
at surgical osteotomy
extraction of lower third
molars.

Use of single dose of
penicillin.

A significant reduction
in AO.

2016/Systematic
review

Arteagoitia et
al [9]

Efficacy of amoxicillin
and amoxicillin/clavulanic
acid in the prevention of
infection and dry socket
after third molar extraction.
A systematic review and
meta-analysis.

Used of prophylactic
amoxicillin, with or
without clavulanic
acid

The risk of alveolar
osteitis was reduced
when amoxicillin with
clavulanic acid was
administered. And the
difference was statistically
significant.

2016/Systematic
review, metaanalysis.

Authors

Title

Eshghpour et al
[11]

Comparison of the effect of
low level laser therapy with
alvogyl on the management
of alveolar osteitis.

Use of alvogyl
and low level laser
therapy.

Alvogyl was quickest at
relieving pain.

Eshghpour et al
[11]

Comparison
of the effect of low level
laser therapy with alvogyl
on the management of
alveolar osteitis.

Use of alvogyl and
low level red laser
and infrared laser
therapy to reduce
alveolar osteitis

Alvogyl was quickest at
relieving pain, but on
day 2, after 12 hours, low
power red laser (660nm
wavelength) was more
efficient.

2015/ Randomized
clinical trial pilot
study.

Hoaglin et al
[13]

Prevention of localized
Use of platelet-richosteitis in mandibular third- fibrin.
molar sites using plateletrich fibrin.

Prevalence of dry socket
decreased (from 9.5% to
1% (90%). This result was
statistically significant.

2013/Clinical trial.

Dutta et al [12]

A randomized comparative
prospective study of
platelet-rich plasma,
platelet-rich fibrin, and
hydroxyapatite as a graft
material for mandibular
third molar extraction
socket healing.

Use of platelet-rich
plasma (PRP),
platelet-rich
fibrin (PRF), and
hydroxyapatite
(HA) .

Pain and swelling
significantly reduced and
the site showed better soft
tissue healing after used
of PRP, PRF compared
to HA.

2016/A randomized
comparative
prospective study.

Pal et al [14]

Comparative evaluation of
zinc oxide eugenol versus
gelatin sponge soaked in
plasma rich in growth factor
in the treatment of dry
socket: An initial study.

Use of PRGF with
gelatin sponge, and
zinc oxide eugenol
dressing.

Extraction sockets that
were treated with PRGF
gelatin sponge showed
significantly faster
healing.

2013/Clinical trial.

Haraji et al [12]

Effect of plasma rich in
growth factors on alveolar
osteitis.

Use of plasma rich in Intensity of pain and
growth factors.
occurrence of AO
significantly decreased.
Faster healing with PRGF.

Pal et al [14]

Comparative evaluation of
zinc oxide eugenol versus
gelatin sponge soaked in
plasma rich in growth factor
in the treatment of dry
socket: An initial study.

Use of PRGF with
gelatin sponge, and
zinc oxide eugenol
dressing in the
treatment of dry
socket.

Extraction sockets that
2013/Clinical trials.
were treated with PRGF
gelatin sponge showed
faster healing than sockets
that were treated with
ZOE, and the difference
was statistically significant.
But, ZOE helped relief pain
faster than PRGF.

Ahmedi et al
[16]

Efficiency of gaseous
ozone in reducing the
development of dry socket
following surgical third
molar extraction.

Use of ozone gas
(O3) to reduce the
incidence of alveolar
osteitis.

Dry socket was more
prevalent in the group
that didn’t receive O3
gas (16.67%) than the
group that did receive
O3 gas (3.33%). The
difference was statistically
insignificant.
Significant pain relief.

Ozone

ZOE

PRGF

PRF/PRP

LLLT

Alvogyl
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Management

Result

The result was statistically
significant.

Year/Type of Study
2015/Randomized
clinical trial pilot
study.

2012/In vivo.

2016/Clinical trialpilot study.
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Title

Soni et al [20]

Effects of honey in the
management of alveolar
osteitis: a study.

Singh et al [19]

Honey a sweet approach to
alveolar osteitis: a study.

Anand et al [17]

The efficacy of tranexamic
acid in the reduction of
incidence of dry socket.

Cho et al [18]

Complication rates in
patients using absorbable
collagen sponges in third
molar extraction sockets: a
retrospective study.

Collagen
Sponge

Tranexamic
Acid

Honey

Authors

Management
Use of honey as a
dressing to manage
alveolar osteitis.

Year/Type of Study

Faster healing and a
significant decrease in
C-reactive protein (CRP)
levels

2016/Clinical trial

Significant reduction
in inflammation, pain.
Significant reduction
in levels of C-reactive
protein (CRP).

2016/Clinical trial

Use of Tranexamic
acid either orally
or in Gel foam
that’s soaked in
Tranexamic acid to
reduce the incidence
of alveolar osteitis.

Significant decrease in
incidence of AO and
faster healing.

2015/An
Institutional double
blind study.

Evaluation of the
postoperative
complication rates
for absorbable type-I
collagen sponge
(Ateloplug; Bioland)
used in third molar
extraction.

The overall complication
rate was 4.52%, with 3%
experiencing surgical site
infection (SSI), 1.14%
showing alveolar osteitis,
and 0.39% experiencing
hematoma.

2015/A
retrospective study.

Discussion
Each one of the mentioned articles discussed different
management options for alveolar osteitis. About 4 reviews
discussed the use of different types of Chlorhexidine
(CHX) as a management option. CHX is antiseptic and
antimicrobial, it reduces the oral microbes in the wound
and plays a primary role in stopping fibrinolysis by killing
the bacteria that causes it [6]. Daly et al [3] studied the
difference between CHX mouth rinses with different
concentrations of 0.12% and 0.2%, and CHX gel with
0.2% concentration. These groups were compared with a
placebo group. It was found that rinsing with CHX mouth
rinses both before and after the extractions prevented
about 42% of alveolar osteitis when compared to the
placebo group. There was no significant difference in the
results when both the concentrations of the mouth rinses
(0.12% and 0.2%) were compared. It was also found that
placing 0.2% CHX gel in the sockets after extractions
prevented about 58% of alveolar osteitis compared to the
placebo group [3].
Zhou et al [7] assessed the effect of 0.2% CHX gel in
the prevention of dry socket, where it was established that
the gel reduced the risk of dry socket by 56% compared
to the placebo group. However, there was no significant
difference between 0.2% CHX gel and 0.12% CHX
mouthwash.
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Result

Sridhar et al [6] evaluated the perioperative use of
0.2% CHX gluconate as a preventive method for alveolar
osteitis. The reduction of the complication was statistically
significant, as there was no case of alveolar osteitis when
CHX was used 1 day before and 7 days after the surgery,
twice daily. However, Requena-Calla et al [8] found that
there was no relationship between the type of gel that is
administered intra-alveolarly and the incidence of alveolar
osteitis, but there was a significant reduction in the pain
levels in the sockets where chlorhexidine gel was applied
compared to the placebo gel.
Antibiotics also kill and inhibit the growth of bacteria
due to the antimicrobial and antibacterial properties,
therefore they inhibit fibrinolysis and reduce the incidence
of dry socket [9, 10]. Marcussen et al [10] reviewed the
effect of single-dose antibiotics on surgical extractions
where it was found that a single dose of penicillin V 0.8g
administered before the surgical osteotomy extraction
significantly reduced the incidence of alveolar osteitis.
Arteagoitia et al [9] assessed the use of amoxicillin with
or without clavulanic acid in the prevention of dry socket
after extractions and concluded that the combination of
amoxicillin with clavulanic acid reduced the risk of the
complication significantly compared to amoxicillin on its
own.
Alvogyl and laser therapy are also included in the
treatment options for alveolar osteitis. Alvogyl contains
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eugenol which acts as an analgesic, iodoform which
acts as an antimicrobial and butamben which acts as an
anesthetic [11]. The laser has antimicrobial features and
it also increases the speed and quality of wound healing
[11]. Eshghpour et al [11] compared the effects of both
these options to manage the complication. He found that
alvogyl helped relief pain the quickest compared to the
low power red laser (660nm wavelength), but on day 2
and after 12 hours, low power red laser was more efficient
than alvogyl. Low level infrared laser (810nm wavelength)
did not show any better results than both alvogyl and low
power red laser.
Platelet-rich fibrin (PRF) and platelet-rich plasma
(PRP) are also one of the management options. They act
as bone grafting materials, which help in bone repair by
stimulating mitogenic responses in the periosteum. They
can also prevent foreign body inflammatory reactions
[12, 1]. Hoaglin et al [13] used platelet-rich fibrin to
treat localized osteitis in the sockets after extractions and
as a result there was better healing and clot retention in
the sockets and it greatly reduced the post-operative
management time. PRF caused 90% reduction in the
prevalence of alveolar osteitis. Dutta et al [12] compared
the use of PRF, PRP and hydroxyapatite (HA) in the
management of dry socket and found that there was
significant reduction of pain and swelling and also
better soft tissue healing when PRF and PRP were used,
compared to HA.
Plasma rich in growth factors (PRGF) and zinc oxide
eugenol (ZOE) can be used as a treatment option for dry
socket. PRGF contains platelets, fibrinogen and growth
factors like PDGF, TGF, PDEGF, PDAF, IGF-1 and PF4, these factors increase angiogenesis, chemotaxis of
macrophages and fibroblasts and therefore increase
vascularity. They also enhance osteogenesis by increasing
granulation tissue production and epithelialization. It is
biocompatible and can also have antimicrobial features.
ZOE has antiseptic and anesthetic properties as it
depresses sensory receptors involved in pain perception
[14]. Pal US et al [14] compared both of these treatments
in a study and the result was that the use of PRGF resulted
in better tissue healing than ZOE, but ZOE was faster
in relieving pain. When compared to each other, the
differences were statistically significant. Haraji et al [15]
assessed the preventive effect of PRGF on alveolar osteitis
(AO) and concluded that there was a significant reduction
in AO occurrence and pain, and accelerated healing of the
sockets.
Ozone gas is also effective in reducing the occurrence
of AO. It has antibacterial features as it has the ability to
form oxidizing free radicals and destroy the membranes
and cell walls of bacteria. In addition, O3 gas helps in
synthesis of leukotrienes, interleukins and prostaglandins,
which gives it anti-inflammatory properties. It can
also improve delivery of oxygen to hypoxic tissues by
stimulating oxygen metabolism [16]. Ahmedi et al [16]
studied the efficacy of O3 gas and found that there was a

significant reduction in inflammation, pain levels, postoperative recovery period, and there was also improved
tissue healing. But there was no significant reduction in
the occurrence of AO.
Tranexamic acid is an antifibrinolytic as it prevents
the attachment of plasminogen and plasmin and
therefore prevents the degradation of fibrin. Anand et
al [17] evaluated the efficacy of Tranexamic acid either
systemically or locally as a gel foam in comparison with a
placebo, he concluded that there was a significant decrease
in the incidence of AO and there was faster tissue healing
in comparison with the placebo group. There was no
difference between the local or systemic administration of
the medicament.
Cho et al [18] suggested that the use of absorbable
type-1 collagen sponge reduced the risk of AO but the
result was not statistically significant. Type-1 collagen is a
fibrillar collagen which supports bone matrix. It enhances
hemostasis, facilitates granulation tissue formation, and
protects the wound surface.
Recently, Soni et al [20] and Singh et al [19] evaluated
the effects of honey as a dressing as a management option
for AO. Honey is hyperosmolar and due to that it can
reduce the edema. it forms a physical barrier, keeps moist
environment and prevent bacterial colonization due to
its viscous property. It is also bactericidal due to its low
PH and the hydrogen peroxide content. Due to its high
nutrient content, it promotes rapid epithelialization. As
a result, honey significantly reduced C-reactive protein
levels and thus reduced inflammation and pain, it also
helped in accelerated tissue healing.
According to all the results that we reviewed, the
percentages of success were better when substances
that accelerated the healing process and regeneration of
the bone were used like PRGF and PRF (90% reduction
rate), in comparison with the substances that acted as
antibacterials and antimicrobials like CHX (ranging from
42% to 58% being the maximum reduction rate). This
is due to the fact that the main cause of AO is not from
bacterial origin. Therefore we can say that the best results
would be achieved if both those management options
were used together at the same time.
Conclusion
In this study, and according to the literature [1-32], it
was concluded that there is no specific management that
could be rated as the best to treat dry socket, due to the
lack of evidence to support the use of one management
over the other, although there are many options that can
help manage it and have proved to be highly effective
recently and until today. Further investigations on larger
samples need to be done in order to reach the main cause
and the best management for AO. However, the primary
aim of a practitioner in a dental clinic is to relief pain,
reduce post-operative time and promote healing to
preserve the socket.
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