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ABSTRACT: Alveolar Osteitis commonly known as dry socket is a very debilitating, severely
painful but relatively common complication following dental extractions. The incidence of which
is approximately 3% ranging from 1% to 4% of all routine extractions, reaching up to 30% for
mandibular third molars. It is one of the most studied complications in dentistry. Although this
condition is self limiting but to ensure patient comfort various treatment modalities are advised by
various authors. The aim of this paper is to provide a review of the literature on dry socket.
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INTRODUCTION
Dry socket is a debilitating, severely painful
but relatively common postoperative

complication following dental extractions. It
was first described by Crawford in 1876 as,
the most common postoperative
complication after tooth extraction, with an
onset at 2 to 4 days after surgery.' It has also
been referred to as alveolar osteitis, localized
osteitis, alveolalgia, sicca dolorosa, septic
socket, necrotic socket, localized
osteomyelitis, fibrinolytic alveolitis etc. The
incidence of dry socket is approximately 3%
which ranges from 1% to 4% of all routine
extractions, reaching up to 30% for
mandibular third molars.>’

Blum in 2002 described it as being the
presence of “postoperative pain in and
around the extraction site, which increases in
severity at any time between one and three
days after the extraction, accompanied by a
partially or totally disintegrated blood clot
within the alveolar socket, with or without
halitosis”.” Hansen in 1960 described dry
socket as, featured by accidental loss of the
clot and the absence of pain.*

Hermesch et al classified it into 3 types:
superficial alveolitis marginal, suppurative
alveolitis, and dry socket. In marginal
alveolitis, the perialveolar mucosa becomes
inflamed and gets partially covered by
granulomatous tissue which is painful on
mastication. In suppurative alveolitis, the
clot becomes infected, covered by a grayish
green membrane and it may consists of
dental fragments or osseous sequestrum.
Pain is medium in intensity, accompanied by
fever. In dry socket, the osseous walls of
alveolus are exposed, with total or partial
clot loss, dark in color which is often
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accomapined by fetid odor. Pain is
continuous, intense, and frequently radiating
that cannot be relieved by analgesics. Local
hyperthermia and lymphadenopathy may
also accompany in this type of
alveolitis.’ According to Fazakerlev and
Field, the alveolus empties, the alveolus
osseous surroundings are denuded and often
covered by a yellow- gray necrotic tissue
layer, with surrounding erythematous
mucosa.” Oikarinen in the year 1989
classified this post operative complication as
real alveolitis and nonspecific alveolitis.
Real alveolitis results in the typical
symptoms of dry socket and hence, it
requires professional follow-up. In contrast,
nonspecific alveolitis, with an onset between
3 to 4 days after extraction, is more common
form and it does not require any professional
care despite the painful symptoms.°

Recently, dry socket is defined as following:
postoperative pain surrounding the alveolus
that increases in severity for some period
from 1 and 3 days after extraction, followed
by partial or total clot loss in the interior of
the alveolus, with or without halitosis.>’
Microscopically, dry socket is characterized
by the presence of inflammatory cell
infiltrate,  which  includes  numerous
phagocytes and giant cells in the remaining
blood clot, associated with the presence of
bacteria and necrosis of the lamina dura.®

ETIOPATHOGENESIS

In dry socket, there is increased fibrnolysis
which leads to disintegration of clot i.e.
conversion of plasminogen in to plasmin.
The plasmin which is produced dissolve firin
crosslinks in to soluble fragments. Along
with the production of plasmin kinin is also
produced from the kininogen, which is
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responsible for the pain produced in dry
socket. The plasminogen pathway activation
is responsible for the fibrinolysis, which can
be accomplished via two routes i.e. Direct
(physiologic) or indirect (nonphysiologic)
activator substances. Direct activators are
released from the alveolar bone cells after
trauma namely Urokinase and Tissue
activators whereas, indirect from the bacteria
namely Streptokinase and Tissue kinase.’
Nitzan et al (1983) proposed the role of
anaerobic bacteria especially treponemma
denticola.'

There are several other contributing factors
which precipitate dry socket, such as,
trauma, lack of operator experience, gender,
oral contraceptives, oral micro-organisms,
smoking, systemic diseases, age, excessive
irrigation, flap designs, sutures,
radiotherapy,  vasoconstrictors, etc.
Incidence of alveolar osteitis increases with
excessive trauma  during  extraction,
especially when the extraction is performed
by a less experienced operator and involve
procedures such as reflection of flap and
excessive removal of bone.'' Mandibular
third molar surgery is a relatively difficult
procedure as the mandibular bone is dense
and therefore the third molar area is the most
common site of dry socket occurrence.
Excessive trauma causes compression of the
bone lining the socket compromising
vascular  penetration leading to the
thrombosis of the underlying vessel.”

Dry socket affects women more when
compared to men in a ratio of 5:1.”"" This is
due to the presence of endogenous estrogens
which activate the fibrinolytic system in an
indirect way (increasing factors II, VII, VIII,
X, and plasminogen) and therefore increase
lysis of the blood clot. Hence, menstrual
cycle should be taken into consideration
before scheduling extraction and so, is the
history of taking oral contraceptives.'"'?

Smoking pipes or cigarettes may increase
the risk of dry socket following the
extraction of mandibular molars.”*As there
are chances of removal of the blood clot
through suction and negative pressure during
smoke inhalation.'>'*Smoking has also been
shown to reduce neutrophil chemotaxis and
phagocytosis, and hamper the production of
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immunoglobulin. Nicotine is found to be
absorbed through oral mucosa acting as a
vasoconstrictor. Incidence of dry socket
increases to 40% if the patient smokes either
on the day of the surgery or one day after the
surgery.’

PREVENTION

Dry socket prevention is determined by the
medical and dental history of the patient,
physical examination findings, laboratory
examination results, and the presence of
contributing factors.”” In 2002, Blum
suggested that the factors which are inherent
to the patient must also be considered as risk
factors for dry socket. These includes a
history of dry socket, deep osseous
impaction of mandibular third molars, poor
oral hygiene, a recent history of
pericoronitis, ulcerative gingivitis or active
illness associated with the tooth to be
extracted, smoking (in particular more than
20 cigarettes daily), oral contraceptive use,
and immunocompromised patients.” As there
is still uncertainty surrounding the aetio-
pathogenesis of dry socket and for this
reason the condition is difficult to prevent.
The dentist should ask preoperatively if the
patient has had a history of dry socket. The
patient should also be advised not to smoke
for at least 48 hours following extraction.'®

It was postulated that the use of gauze
soaked in Whitehead’s varnish sutured into
the socket post extraction would reduce the
incidence of postoperative discomfort,
haemorrhage and swelling, which is then
removed one week postoperatively.'’
Unfortunately, if this practice is routinely
carried out then a large number of patients
would end wup receiving unnecessary
treatment.'®

There are also evidence supporting the use
of a 0.12% chlorhexidine rinse prior to the
extraction and one week post extraction to
prevent the occurrence of dry socket. In a
study performed by Larsen et al (1991), it
was found out that, this regime was
associated with a 50% reduction in alveolar
osteitis compared to the control group.'
Field et al. (1987) conducted a smiliar study,
they reported a significant reduction in the
incidence of dry socket following irrigation
of the gingival crevice and a two-minute
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mouth rinse with 0.2% chlorhexidine
digluconate immediately prior to removal of
the tooth, in comparison to no irrigation or
the use of saline as the irrigant."” On the
lines of the earlier studies, yet another study
was conducted by Bonine FL in a private
practice setting to determine the effect of a
0.12%  chlorhexidine  gluconate rinse
(Peridex, Proctor and Gamble, Cincinnati,
Ohio) on the incidence of dry socket after
removal of impacted mandibular third
molars. It was concluded that the group
which used Peridex twice daily for 2 weeks
after surgery showed a significant reduction
(56%) in the incidence of dry socket when
compared with either the group that did not
rinse or the group that rinsed only once just
before surgery.”’ The study performed by
Torres L et al also showed that the
placement of 0.2% chlorhexidine gel in the
socket at the time of surgery reduces the
incidence of dry socket.*’

The use of both systemic antibiotics
(penicillins, clindamycin and metronidazole)
and topical antibiotics (topical tetracycline
powder in the form of powder, aqueous
suspension, gauze drain and Gel foam
sponges) has been shown to reduce the
incidence of dry socket.”****** In the various
studies conducted it was found out that the
preoperative administration of antibiotics is
more effective in reducing the incidence of
dry socket than when given
postoperatively. >

The reason for the reduction in the incidence
of dry socket following preoperative
administration of antibiotics is unclear, as
infection is not believed to be a significant
factor in the pathogenesis of dry socket.
Although with the use of antibiotics a
reduction in bacterial count was seen which
does decrease the incidence.'® Due to the
potential for development of resistant strains
to the antibiotics and other side effects such
as hypersensitivity, antibiotics should not be
used in preventing or treating dry socket in a
non-immune-compromised subject.>****’

Antifibrinolytics like traxanemic acid have
been reported to be used to prevent
incidence of Alveolar osteitis as it interfere
with the formation of the fibrinolytic
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enzyme plasmin from its precursor
plasminogen by plasminogen activators."'

The use of antimicrobial photodynamic
therapy seems to be a new and promising
possibility for the prevention of dry socket.*®

Low level laser therapy has also been shown
to be effective in the prevention of dry
socket as it increases the speed of wound
healing and reduces inflammation. It should
be used after the irrigation of socket as a
continuous mode diode laser irradiation (808
nm, 100 mW, 60 seconds, 7.645/cm).”’
Biodegradable polymers such as Polylactic
acid, a biodegradable ester acts as a clot
supporting agent by providing a stable
support for blood clot." The use of
haemostatic such as Oxidized Cellulose
Foam in the prevention of dry socket has
been studied. It was shown that the
incidence of dry socket in patients treated
with Oxidized Cellulose Foam was found to
be as low as 5% which was significantly
lower than in patients who were not treated
with OCF.*

MANAGEMENT

Dry socket is a self-limiting condition.
However, due to the severity of pain, it often
requires some symptomatic treatment.'®
Traditionally, it was believed that bleeding
should be encouraged in the socket;
however, this is no longer practised as it
only serves to increase pain.'”?

The treatment for a dry socket include
treatments directed locally to the socket,
which includes irrigation of the socket with a
0.12-0.2% chlorhexidine rinse; placement of
a dressing such as Alvogyl (containing
eugenol, butamben and  iodoform);
placement of an obtundant dressing such as
zinc oxide, eugenol and lidocaine gel; or, a
combination of these therapies and,
whenever required, the prescription of
systemic antibiotics.

The Royal College of Surgeons in England
formulated National Clinical Guidelines in
1997, which were reviewed in 2004, on the
management of dry socket. They suggested
the following:

1. When a new patient presents with
symptoms of dry socket, a radiograph should
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be taken to eliminate the possibility of
retained root or bony fragments as a source
of the pain.

2. To remove the necrotic tissue or any food
debris socket should be irrigated with
warmed 0.12% chlorhexidine digluconate.
Local anaesthesia may be required for this.

3. The socket then lightly packed with an
obtundant dressing to prevent food debris
entering the socket and also to prevent local
irritation of the exposed bone. This dressing
should be antibacterial and antifungal,
resorbable and not cause local irritation or
excite an inflammatory response.

4. Patients should be prescribed non-
steroidal anti-inflammatory drug (NSAID)
analgesia provided there is no contra-
indication in their medical history.

5. Patients should be reviewed and steps 2
and 3 to be repeated until the pain subsides
and the patient can then be instructed on
how to irrigate the socket with chlorhexidine
digluconate 0.2% with a syringe at home.'®*°

It is widely accepted that systemic
antibiotics should not be prescribed for the
treatment of a true dry socket as they serve
no additional advantage over local
treatments directing to the socket in a
nonimmune-compromised patient.>'"!

The aim of placing an obtundant dressing,
made up of a cotton pellet, zinc oxide
powder, eugenol and lidocaine 5% topical
gel, is to ease the pain experienced by the
patient.”’ However, it is important to note
that such a nonresorbable dressing is a
foreign body in the socket which will delay
healing.”

Few studies reported that the use of eugenol
causes local irritation and bone necrosis.*> A
similar  dressing which is available
commercially is Alvogyl (nonresorbable)
containing eugenol, butamben and iodoform.
The eugenol acts as an obtundant and
butamben is a topical local anaesthetic,
while the iodoform, an antimicrobial, aims
to eliminate any low-grade infection that
may be present in the socket. Alvogyl is
reported to be self eliminating, as it does not
adhere as tightly to the socket as the most
commonly used obtundant dressing.
However, if any such dressing is to be used
the patient must be recalled at least every
two days to assess the pain, to replace the
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dressing and ultimately remove the dressing
when the symptoms subsides sufficiently.*

CONCLUSION: Dry socket is a self-
limiting condition, the cause of which are
difficult to track down. Management is
aimed at relieving the patient’s pain by
ensuring the facilitation of healing. Healing
is facilitated and accelerated through
reducing the exposure of the wound to food
debris and microorganisms, by irrigation of
the socket with chlorhexidine digluconate,
followed by placement of obtundant or
Alvogyl dressing and the prescription of
potent oral analgesics (NSAID’s). The
patient should be kept under regular check-
ups to ensure that the socket is healing,
especially if a dressing has been placed.
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