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Case Study

ABSTRACT

Dry socket is considered as the most common complication following tooth extraction. It is mainly
manifested by severe irradiating pain that starts 2 to 4 days after dental extraction with a denuded
socket. Although many risk factors are associated with it, no clear and direct cause has been
described to explain its etiopathogenesis. Here, we suggest a new pathogenesis and a new
management of dry Socket based on new microbiological findings from 3 clinical cases.

We present a series of 3 Dry Socket cases from which alveolar swabs have been taken for
microbial exploration. Materials from the 3 cases were subjected to bacterial culture and
susceptibility testing.

Microbiological results showed the presence of Pseudomonas aeroginosa in all samples.
Furthermore, the antibiogram showed sensitivity to Ciprofloxacin. These results suggest a new
approach in preventing and treating Dry Socket based on an infectious process.

Keywords: Dry socket; localized alveolitis; alveolar osteitis; Pseudomonas aeruginosa; bacterial
biofilm.

1. INTRODUCTION it begins 2 to 4 days after the extraction when the

blood clot partially or totally disintegrates,the
The Dry Socket is considered as the most alveolus becomes denuded and exposed
common complication following dental extraction,  (Fig. 1), tender to touch,, and sometimes covered
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by necrotic gray tissue. Mainly manifested by
severe ,irradiating and resistant pain,and may be
associated with bad odour and taste and
lymphadenitis might also be present [1-3].The
aim of the paper is to suggest a new paradigm in
explaining and treating Dry Socket by presenting
3 different cases in which bacterial cultures was
performed in order to explore a new
microbiological aspect of Dry Socket.

2. CASE REPORTS

We present 3 cases of Dry Socket in 3 different
patients, aged 23 to 60 years.

The first case involved a 60-year-old woman
with acute periapical periodontitis on her first
lower right molar. The persistent and severe pain
after extraction ,made her physician son worried
and concerned about the complicated pain and
suggested doing a bacterial culture to explore
any possible microbial source behind this pain.
For this purpose a swab of the alveolus has been
done for bacterial culture. The result showed the
presence of Pseudomonas aeruginosa, which
showed sensitivity to Ciprofloxacin.

The second case was associated with the
surgical extraction of the mandibular third molar
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with anterior pericoronitis. The third case was a

simple extraction of an infected second lower
premolar with a periapical abscess.

The details are summarized in (Table. 1).

All  patients’ medical  history  were

noncontributory. Alvelolar swab was performed
for all and showed positive culture to
Pseudomonas aeruginosa, topical treatment of
Dry Socket ,that rely on socket irrigation with
saline and the the use of topical eugenol as
alveolar dressing was inefficient for all patients,
therefore all patients have been treated with
Ciprofloxacin tablet with a dose of 500 mg for 3

times per day,all patients were completely
relieved from symptoms within 24 to 36
hours.

The diagnosis of Dry Sockets was based on
clinical signs and symptoms including 3 main
criteria : 1l)onset of symptoms between 2 to 4
days,2)the clinical appearance of denuded
socket (Fig. 1)(Fig. 2)(Fig. 3) the rebellion aspect
of pain to conventional analgesics such as pure
analgesics and nonsteroidal anti-inflammatory
drugs.

Table 1. Details of the 3 studied cases of dry socket

Tooth Age Gender Simple Surgical Presence of preexisting
number extraction Extraction Infection

46 60 female + + +

48 23 male + + +

35 38 female + + +

Fig. 1. Clinical appearance of Dry
Socket of Case 1

Fig. 2. Clinical appearance of Dry Socket

of Case 2

Fig. 3. Clinical appearance of Dry Socket of Case 3
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3. DISCUSSION

According to previous literature, a specific cause
of Dry Socket has not yet been identified, but
several local or systemic risk factors play a role
in its mediation. Local predisposing factors
include difficult or traumatic extractions, use of
vasoconstrictors such as epinephrine, amount of
anesthesia, pre-existing infection like
pericoronitis and periodontitis, and poor oral
hygiene [1].

Systemic predisposing factors include age, the
use of oral contraceptives and anti-inflammatory
drugs, the presence of comorbidities such as
diabetes and chemotherapy[1,2]. Women are at
higher risk. Dental extraction during the first 3
weeks of the menstrual cycle may increase the
incidence of Dry Socket [4].

To date, all theories that tried to explain the
pathophysiology of Dry Sockets are based on the
role of blood clots either by lack of formation,
abnormal formation, or early disintegration [3].

The role of bacteria in the pathogenesis of Dry
Sockets has been described as a contributing
factor. Bacteria, mainly present in the oral cavity
as Treponema denticola [4] , can release
enzymes, like streptokinase and staphylokinase,
to activate fibrinolysis. Other bacteria, such as
Capnocytophaga  ochracea, Fusobacterium
nucleatum, Prevotella melaninogenica,
Treptococcus anginosus, Treponema socranskKii,
or Streptococcus sanguis, can also affect the
alveolar repair process by producing higher
levels of C-reactive proteins [5].

Bacteria forming biofilms such as Pseudomonas
aeruginosa has never been mentioned as the
principal cause of Dry Socket. Biofilm is a
collection of complex microbial communities that
can attach to a surface or form aggregates
without adhering to the surface, as in the cases
of Pseudomonas aeruginosa, Staphylococcus
aureus, and other types of bacteria [6].

Pseudomonas aeruginosa by forming a biofilm
lead to Dbaterial resistance and in this case
systemic antimicicobial might not be efficient [6].
This bacteria can disseminate bone and could
be associated with mandibular osteomyelitis [7].

According to our findings, which are based on
bacterial culture and based also on the positive
response to a specific antimicrobial agents on 3
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different cases(targeting Pseudomonas
aeruginosa), we concluded that ,pathogenesis
exlusively premised on disorder in blood clot
cannot alone explain the pathophysiological and
clinical aspects behind the Dry Socket , therefore
we hypothesized that the Dry Socket is a
complication that might be caused by a specific
bacteria, disorder in blood clot is considered as a
stage in the pathophysiological infectious
process. Infection due Pseudomonas aeruginosa
could better explain the pathophysiology of Dry
Socket and in particular the four clinical
hallmarks of this complication as detailed below.

1-The onset: clinical symptoms culminate in up
to 4 days, and mainly manifested through severe
pain, this period is equivalent and just refer to the
incubation period of Pseudomonas aeruginosa

[8].

2-Exposed and denuded alveolus (mainly
caused by fibrinolysis): Pseudomonas
aeruginosa could manifest intrinsic fibrinolytic
properties , in order to enhance invasiveness, it
can bind to plasminogen and convert it to
plasmin and as consequence could have
fibrinolytic effect [9]. Inaddition,Pseudomonas
aeruginosa by inducing p38MAP kinase also can
affect coagulation and fibrinolysis [10],This
fibrinolysis effect would eventually lead to a
denuded and exposed alveolus or socket.

3-Inflammation process and severity of pain;
Inflammation in the presence of Pseudomonas
aeruginosa could be explained by the fact that
bacteria presence induces p38MAP kinase-
dependent IL-6 and CXCL8 by the bacteria and
via a Syk kinase pathway, IL-6 and CXCL8 are
proinflammatory  cytokine/chemokine , the
cytokine IL-6 is responsible for triggering the
acute phase , proteins and immune cell
differentiation and CXCL8 is associated to
neutrophil migration to the site of infection [11],
this proinflammatory chemicals related to
infection in addition to others related to trauma
(during extraction) could explain the associated
severe pain.

4-Lymphadenitis: The infection process can
best explain the presence of lymphadenitis in Dry
Socket.

Pseudomonas aeruginosa can be present in the
tissue surrounding the tooth before extraction in
a chronic or acute form of infection (pericoronitis,
periapical infection, periodontitis) or could also
contaminate the socket during extraction from
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other sources (saliva, irrigating water from
handpiece) ...
Hence, according to our observations and

findings, the presence of bacteria might explain
the pathogenesis of Dry Socket and specifically
the presence of bacteria forming biofilm and in
particular Pseudomonas aeruginosa that could

be considered as main

cause of this

complication.

This hypothesis (infectious process) is grounded
on the following facts:

1-

All  predisposing factors, previously
mentioned, that would lead to Dry Socket
are in fact associated to local and systemic
immune decrease and
polymorphonuclear(PMN)cells
dysregulation. For example, it has been
shown that smoking can have negative
effect on oral PMN and local immunity
[12]. In addition to that, the presence of
previous infection at the site before
extraction can exhaust the function of
PMNs. As for woman taking oral
contraceptives, they showed Ilower
phagocytic capacity of their neutrophils
compared to control [13]. Moreover,
traumatism during tooth removal can
induce ischemia in the site,morever,difficult
and traumatic procedure can raise the
level of patient’s stress that might lead to
neutrophil dysregulation [14].

Conversely lower incidence of Dry Socket
with the use of oral antiseptic. or systemic
antibiotics [15] support more an infectious
process.

The presence of Pseudomonas aeruginosa
associated to Dry Socket cases revealed
by bacterial culture.

The total efficacy of antibiotic protocol
based on antibiogram and designed
against Pseudomonas
aeruginosa(Ciprofloxacin 20mg / kg/day).
Conversely, other antibiotic with broad
spectrum but not designed or not targeting
Pseudomonas aeruginosa such as
Penicillin A plus Clavulanic acid were
inefficient in treating Dry Socket[1].

In previous studies, the only molecule that
showed systemic prophylactic efficacy in
reducing the onset of Dry Socket was the
azithromycin [1] ,and it is the only
molecule, among that were used, that had
demonstrated therapeutical effect against
Pseudomonas aeruginosa [16].
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5-

Theories based on blood clot cannot
explain the occurrence of Dry Socket as a
complication of  coronectomy, the
procedure in which only a part of the tooth
is removed (the crown) leaving the root in
the socket that means neither a real socket
nor a blood clot is present in this procedure
[17].

The efficient use of topical eugenol in the
socket described by many authors (2),
support the theory of bacterial biofilm
causality rather than theory based on
blood clot, because eugenol has beside it
its sedative effect, an antibacterial effect
and mainly as biofilm disruptor related to
Pseudomonas aeruginosa [18].

Disorder in blood clot cannot explain the
pathophysiology  and in particular
lymphadenitis and the severity of pain
manifested in Dry Socket,while infection
process due to pseudomonas can explain
lymphadenitis and the severity of
inflammatory pain.

The isolation of Pseudomonas aeroginosa
in dental infection by many authors support
our hypothesis [19,20].

Based on our hypothesis, we propose some

measures

for Dry Socket management.

Preoperatively we should:

1-

2-

3-

Postoperatively,

Improve oral hygiene before any dental
extraction to reduce the bacterial load.
Mouth washing with 2% Chlorhexidine for
30 seconds before extraction.

Prescribe prophylactic antibiotics
particularly for risky patients, during
invasive procedures, and in cases of pre-
existing surgical site infection. The best
prophylactic molecule against
Pseudomonas aeruginosa is Azithromycin
or Ciprofloxacin.

Irrigate  the socket copiously after
extraction, using 2% Chlorhexidine and 5%
lodine.

a pharmacological treatment

should be applied:

1-

2-
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Antimicrobial protocol designed against
Pseudomonas aeruginosa in rebellion
cases to topical treatment ,this mainly
consist of Ciprofloxacin (20mg/kg): If
azithromycin was not prescribed
preoperatively or was not effective.
Painkillers if necessary.



4. CONCLUSION

Dry Socket is one of the most morbid
complications associated with tooth extraction.
The management of Dry Socket is a challenge,
especially when conventional treatment is
ineffective. Knowing the exact etiopathogenesis
of Dry Socket would help the dental surgeon to
apply an effective and targeted treatment and
would help him to reduce its incidence by
applying appropriate measures based on an
antimicrobial approach.

5. LIMITATIONS

The limitations of our results lie in the fact that
they are based on a limited number of patients.
Further investigations are needed on a larger
number of patients, with microbiological and
immunological explorations, in order to find
stronger evidence and to explore the infectious
process more deeply. The study of the possible
involvement of other bacteria in the pathogenesis
of Dry Sockets is also necessary.
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