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Dry sockets - a systemic review

Bassam Mohammad Almutairi

Abstract

his is a systematic review, which shows a compendious review about the aetiology, prevention and

treatment of Alveolar Osteitis. After tooth extraction the most common postoperative complication is

dry socket. In oral surgery it is very essential to know about the pathophysiology aetiology, prevention
and treatment of dry socket. The main purpose of this review article is to provide enough knowledge about the
processes that are involved in the clinical management of dry socket. This article shows certain risk factors
involved in the incidence of dry socket. surgical trauma, lack of operator experience, mandibular third molars,
oral contraceptives, menstrual cycles, smoking, bacterial infections, excessive irrigation, age, bone fragments,
local anaesthetics, we will discuss all of these factors which are involved in the incidence of alveolar osteitis in
this article. Furthermore, some prevention methods have also been discovered which can be applied to prevent
from the incidence of dry socket. Certain treatment methods have also been identified and the have played the
vital role in treating the dry socket disease, this article also shows the relation between the Fibrinolysis and the
occurrence of dry socket. Various treatment methods, which involve the use of antibiotics, chlorhexidine (as
preventive measure also), steroids, anti-fibrinolytics, low-level laser therapy, have been identified which play
a vital role in the treatment of dry socket disease.
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Introduction

The most common complication of tooth extraction is
dry socket and is characterized by a severe type of pain
usually starting due to the extraction of tooth [1] after
two or three days [2]. It has been reported that
prevalence of dry socket varies from 0% to more than
35.5% [3] occurs following mandibular third molar
extraction commonly. Patients subjected to this disease,
experience certain conditions like loss of functioning
and severe pain. An aquatic blood clot starts to
accumulate in the extraction site after the removal that
will reveal the alveolar bone with a dry mien [4], due to
this dry appearance it is known as dry socket.
Pathogenesis of dry socket is not only confined to one
single method, involves various pathogenesis
procedures. Several factors which are contributing to an
increased risk of dry socket have been reported to be in
association with is direct increase. Please clarify or
simplify the previous sentences factors which are
directly involved in increasing the risk [5] of dry socket
involves site of extraction, pre-operative infections,
local anaesthetics used with vasoconstrictors, sex,
traumatic extraction, low level of operator experience
and inadequate post-operative irrigation. It is better to
categorize them in order, biological, physiological, then
psychological and social, follow this pattern in the
literature about aetiology.

In the past, several other methods for the detection in
the incidence of dry socket were advocated, these
methods involve antiseptic mouthwashes, antibiotics,
steroids, antifibrinolytic agents [6], intra alveolar
dressings, intra alveolar medicaments and clot
supporting agents. The observations have shown that
fibrinolytic activity is one of the main etiological factor
in the development [7] of dry socket. There can be
premature loss of intra alveolar blood clot, after
extraction, caused by an increase in fibrinolytic activity
[8]. Fibrinolysis results due to the activation of
plasminogen pathway [9] which can be attained by both
physiologically (directly) and non-physiologically
(indirectly) activated substances [10]. After trauma to
the alveolar bone cells direct activators are released
while bacteria releases indirect activators. In spite of its
vital role in fibrinolytic processes, the exact etiology of
dry socket is unknown yet.

Methods

Literature search and selection criteria

The main journal publishers e.g. Wiley online libraries,
Elsevier, PubMed were searched with the key words like
dry  socket, joint, anti-fibrinolytics, review,
chlorhexidine and the articles matching above 70% to
the key words were included to write this review.

Discussion

Aetiology

Aetiology of dry socket has been presented by several
theories. Trauma, bacterial infection and biochemical
agents [11] are the main components of these theories.
Dry socket is a condition [12] in which there is elevation
in the activation of plasminogen and fibrinolytic activity
to plasma in the presence of tissue activators [13]. Post
extraction blood clot integrity may be affected by
fibrinolytic activity according to, need reference.
Fibrinogen and thrombin in a normal post extraction
socket combine [14] together and form a fabric clot and
this clot helps epithelium to migrate. After this, there is
a formation of new blood vessels in the clot during the
granulation tissue formation [15] and along with this,
the degradation [16] starts with the help of plasma by the
activity of fibrinolysis and fibroblasts before the
osteoproliferation [17] phenomena initiates.
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Figure 1: Pathogenesis of Dry Socket

Studies have shown that in dry socket, the increased
fibrinolytic activity is elicited by elevated liberation [18]
of tissue activators from the alveolar bone resulting
from infections or trauma [19]. Tissue activators release
some sort of enzymes which play a vital role in the
generation of pain senescence, two enzymes
kininogenases [20] and bradykinins [21] effectively
released by these tissue activators. It was also found
that, at the site of normal extraction there was no
plasmin-like activity. An experiment was conducted by
using tissue activator inhibitor tranexamic acid [22] but
it was unsuccessful in reducing the incidence of dry
socket on the other hand another acid 2-(acetyloxy)
benzoic acid in combination with propyl 4-
hydroxybenzoate which is a plasmin inhibitor was used
and it was successful in reducing the incidence of dry
socket occurrence. Further studies showed that plasmin
was an independent product and it was not activated by
any tissue activators [23]. Use of local antibiotics were
also successful in reducing the dry socket and this was
inconsistent to tissue activators concept. Bacteria were
involved in treating certain thromboembolic diseases by
elevating the fibrinolysis [24] and on this basis, an
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implication was made that bacteria are the producers of
plasmin-like products. It was found that Treponema
denticola [25] is a reason that lies, blood clots multiply
without even producing clinical symptoms of infection
such as pus formation, redness, swelling and on the
basis of an experiment in which the patient’s sample,
which was suffering from dry socket, was collected
which contained 7. denticola. T. denticola is one of the
type of anaerobic bacteria and exhibits plasmin-like
fibrinolytic activity [14].

Risk Factors

Age:

Age has a direct impact on the incidence of dry socket,
studies have shown and supports that incidence of dry
socket occurs generally in childhood [26] and dry socket
occurrence is increased with the increase in age [27]. The
severity and intensity of the disease varies from people
to people and at different stages of life, the onset of this
disease is at its peak in 3rd and 4th decade of life [28].
Smoking in this period of life also contributes in the
elevation of dry socket incidence. Age is considered to
be associated with higher incidence of alveolar osteitis
experiment concluded that removal of impacted
mandibular third molars surgically must be carried out
properly before the age of 24 years because in older
patients the risk of postoperative complications are
greater as compared to postoperative complications in
younger patients in general [29]. With the onset of age,
cells lose their efficiency of proper functioning and are
more viable to dysfunctions and exposure to certain
diseases[30].

Smoking:

Smoking has been the key factor in the reduction of
phagocytosis and neutrophil chemotaxis [31] along with
the disruption in immunoglobulin production [32].
There was high incidence of dry socket occurrence in
heavy smokers as compared to the non-users [33] of
smoking because smoking significantly contributes in
efficiently lowering the immediate post extraction
filling of sockets with blood [34]. Sockets with reduced
ability to fill them with the blood are more viable to the
incidence of dry socket occurrence. Cigarettes contain
nicotine [35] and nicotine is a vasoconstrictor [36] which
is efficiently absorbed through the oral mucosa and
plays its vital role in constricting the blood vessels.

Inadequate Irrigation:

An experiment was conducted on the bilateral impacted
mandibular third molars in 200 patients and it was
observed that one side was irrigated with 176 mL of
saline and other side was irrigated with 24mL of saline
[37]. In high volume lavage group 12 instances of dry
socket occurrence are observed in the study and 23

instances of dry socket occurrence were observed in the
low volume lavage group, result was statistical notable
and on the base of this result it was also postulated that
there is reduced bacterial contamination of the socket by
lavage [38].

Pericoronitis:

A third molar tissue surrounded by the inflammation, a
condition known as pericoronitis [39] also contributes in
the incidence of dry socket occurrence. The third molar
tissues, which are not fully visible or partially impacted,
are more into this disease. The incidence of pericoronitis
was observed to be seen more commonly in lower molars
as compared to the upper molars [40]. Study of 942
patients was done and out of which 14.2% of patients,
which were previously affected with pericoronitis,
developed dry socket as compared to 6.6 % of the
patients without the pericoronitis along with this it was
also observed that there was an effective reduction [41]
in the progression of incidence when there was use of
pro-phylactic antibiotics [42]. Furthermore, the scientist
Nitzan which was conducting the experiment was
successfully able to isolate 7. denticola from sites
affected by pericoronitis.

Use of Anaesthetics:

Studies were conducted to observe the effects of local
anaesthetics on the dry socket [43] occurrence.
Incidence of dry socket is known to develop under
general anaesthesia without use of any local
anaesthetics in cases of extractions. It was observed that
periodontal ligament anaesthesia [44] does not
contributes in the elevation of dry socket incidents as
compared to block anaesthesia. It was also found that
forceful infiltration of to 2mL extra anaesthetic lead to
higher but insignificant dry socket incidents
statistically. It was postulated by some investigators
that there is no such vital role of vasoconstrictor in local
anaesthesia on dry socket incidence [45]. But later
studies showed that repeated PDL anaesthetic injections
used after single nonsurgical tooth extractions in males
led to the formation of dry socket up to 10.9% as
compared to the 2.1% for block injections. It was also
found that the repeated use of conventional infiltration
ultimately leads to the increased dry socket [46]
occurrence to 5.5%. It was also found that dry socket was
also prevalent with the wuse of prilocaine with
epinephrine in a ratio of 1:200,000 as compared to
lidocaine with epinephrine in a ratio of 1:100,000 [47]. It
was postulated that epinephrine could reduce [48] the
bleeding along with this it can also interfere with oxygen
tension and ultimately reducing the healing,
epinephrine was also observed to play a vital role in the
elevation of fibrinolysis [49], on this basis while using
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the repeated PDL anaesthetic injections caution must be
noticed.

Flap Design:

It has been reported that the altered triangular flap [50]
reduces the chance of alveolar osteitis occurrence more
than the buccal envelope flap. Patients with extraction
of a bilateral impacted mandibular third molar with the
same difficulty have been examined, a buccal envelope
flap was placed on one side and an altered triangular flap
was placed on the other side, at day 3 and day 7 after
surgery Alveolar Osteitis and healing was assessed [51].

Trauma:
Certain experiments were performed to observe the
correlations between dry socket and surgical trauma but
the authors were unable to find any sort of association
between them. In spite of this, the literature still
supports the relationship between dry socket and
surgical trauma. It is postulated that trauma results in
the compression of possible thrombosis of the
underlying vessels as well as compression of the bone
lining the socket [52], leading towards the reduction of
blood perfusion [53]. Some studies correlated wound
infection by anaerobes and the reduction in tissue
resistance as trauma. Some studies relates alveolar bone
damage and cell damage to the release of fibrinolytic
activity activators of tissues. These factors usually
involves XII factor [54], endothelial plasminogen
activators and urokinase [55] from blood and tissues.
Various studies have shown that extraction of
mandibular third molars is commonly followed by
Alveolar Osteitis but on the contrary basis some authors
believe that there are some other factors which are
responsible for the specificity of the site [56], these
factors involve increased bone density, reduced capacity
of producing granulation tissue and decreased
vascularity. The incidence of dry socket due to the
smoking, surgical trauma, extraction site, operator
experience, antibiotics, difficulty of surgery and
systemic disorder have shown higher pain levels and
persistent pain longer than two days with more
traumatic surgeries [57]. Smoking was observed as one
of the main factor which is directly linked with the
development of postoperative complications or
traumatic surgeries [58]. Factors like extraction site, sex,
and age, amount of anaesthesia, medical history and
operator experience have no such effect [59] on the
observation of dry socket meanwhile on the other hand
surgical trauma, single extractions and smoking are
considered as predisposing factors in the incidence of
dry socket. Incidence of dry socket was observed to be
more common in patients with smoking [45], smoking is
directly related to the incidence of dry socket and it was
significantly high in single extraction cases rather than
multiple extraction cases (extraction site, operator

experience, age, sex have no vital role in dry socket
occurrence).

Menstrual cycle and Oral contraceptives:

A lot of experiments were done to ensure that the link
between the menstrual cycle and the frequency of
Alveolar Osteitis. The patients with bilateral impacted
third molar teeth underwent randomised surgical
extraction [60], one tooth gel in the middle of the cycle
and one during the menstrual period, post-operative
examination was aware of the patient's menstrual cycle
status, frequency of Alveolar Osteitis was about 23.35%.
In both the oral contraceptive users and non-users the
frequency of Alveolar Osteitis was greater in the middle
of the cycle then during the menstrual period. It
revealed that oral contraceptive users have significantly
greater frequency of Alveolar Osteitis as compared to
the users without oral contraceptive intakes [61]. A
study showed that control of preoperative infection,
avoidance of trauma, avoidance of surgery on days 1 to
21 of menstrual cycle in non-menopausal women and
persistence on good oral hygiene in women may reduce
the occurrence of dry socket [62]. In females the oral
contraceptive use was elicited up to 25% and during days
1 to 21 of their menstrual cycle extractions were
performed. About 66% of extractions were traumatic,
elicited risk factors just that in both genders infected
posterior was at equal risk. In males traumatic
extraction in mandibular tooth and poor oral hygiene
were prominent [53] meanwhile extractions performed
in females between the day 1 and 22 of their menstrual
cycle were in high amount.

Microorganisms’ role in the Alveolar Ostetis
development:

A study was conducted to observe the effect of infection
induced experimentally, Fusobacterium nucleatum[63],
Prevotella melaninogenica, Streptococcus anginosus,
Streptococcus sanguis and Treponema socranskii [64]
were present in the inoculation material. This
experiment was conducted in the sockets of rats and it
showed that there was a higher level of serum C reactive
protein along with this it also showed the potential of
infection propagation and disturbance in the repairing
process of alveolar Osteitis [65]. It was a valuable
experimental model for studying the stages and
processes of alveolitis. Another experiment was
conducted and it reported that process of healing in
certain patients can be delayed in some cases because
the sites in the patients were effected by osteomyelitis
[66] previously [67].

Irrigation of Post-Extraction Socket with Normal Saline:
Another study was conducted and it showed the role of
socket irrigation with the normal saline solution on the
development of alveolar osteitis [68] at the end of
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extraction routinely and after mandibular third molars
removal it was observed that there is a difference of dry
socket occurrence, 22.1 percent on non-irrigated site
and 77.7 percent on irrigated site, this study
demonstrated between the modified approaches
without ending surgery irrigation and traditional
extraction protocols. Along with this, study also showed
that for proper socket healing and to avoid
uncomplicated socket healing post extraction socket
bleeding is very crucial [69] and if post extraction socket
bleeding is not washed out then there will be the
formation of normal blood clot this normal blood clot
can be further progressed in the formation of
uncomplicated [70] socket healing without even the
alveolar osteitis development. Alveolus might interfere
with the blood clot formation due to the repeated
excessive irrigation and ultimately lead to a violent
curettage which might cause harm to the alveolar bone
[71].

Remnants of Debris and Bone/Root Fragments:

Studies have shown that some other factors are also
contributing towards the development of alveolar
osteitis and disturbance in its healing, these factors
includes remnants of the debris and fragments of
bones/root [72]. Studies have shown that bone/ root
fragments are actively contributing towards the
disturbance in healing and improper development of
normal cells ultimately leading towards the
development of alveolar osteitis [73]. After tooth
extraction small fragments of bone/root are commonly
present, these remnants do not take part in any sort of
complications because the epithelium cells of the oral
cavity often concretize them.

Treatment:

Alveolitis treatment solely depends on the clinical
experience of a professional. For an exposed bone to be
covered with new granulation tissues a time period of 7
to 10 days [74] is required on average basis, and during
this time period certain efforts are made to reduce the
intensity of pain and to relieve the patient's discomfort.
Different materials have been known to be valuable and
recent studies have showed that eugenol containing
dressing play a vital role in the prevention of dry socket
immediately but it also contribute to the slowed or
delayed healing of wound [75]. Turner used removal of
bone particles, removal of granulation tissues, curettage
and reflection of flap with irrigation and observed that
the method required very few visits as compared to zinc
oxide-eugenol [76]. He also mentioned that the socket
packing contributes to the delayed healing of socket and
elevated infection risk. Irrigation usually involves the
removal of bacteria from the denuded bone sequestra

and debris. Packing must be changed in every 3 to 4 days
and when there is reduced pain it must be removed [77].

Role of antibiotics:

The most effective drugs to ease the discomfort caused
by dry socket is the use of non-steroidal anti-
inflammatory drugs such as aspirin and ibuprofen [78].
If the drugs fail to reduce the pain then doctors prescribe
an even stronger drug or they may anesthetize the
targeted area. Most of the dentists clean the tooth socket
and fill it with some sort of medicated product and you
need to visit your dentist every few days for the dressing
of socket until it starts to heal. Your doctor may
recommend salt water or good mouthwash at home to
prevent the socket from infection.

Low level laser, alvogyl and SaliCept patch:

These three modes of treatment are used for the
management of alveolar osteitis. These strategies can be
compared in terms of their effectiveness. The
comparison between alvogyl[79] and SaliCept[8]
resulted in no striking difference. For example, patients
treated with alvogyl, which was applied, directly to the
socket after curettage and irrigation and the patients
treated with SaliCept rather than alvogyl brought the
same results. Application of continuous-mode diode
laser irradiation was a significantly better option than
the other two discussed before. The laser technique
managed the disorder in a better way.

Use of sutures and local homeostatic:

A research revealed less pain, inflammation and other
complications in suture-less group and a considerably
longer operation time in various suture groups[77]. But
in terms of pain and swelling there were no differences
between the two groups. Use of tranexamine acid and
sutures lowered the postoperative bleeding after tooth
removal in patients on continued warfarin
medication[80].

The use of eugenol on a gauze stripe and a
thermosetting gel:

In one study thirty one patients with post-extraction
alveolar osteitis were assigned to two different groups
i.e. either control or test group. Control patients were
treated with eugenol on a gauze strip placed in the
socket and test groups were treated with thermosetting
gel containing 2.5% prilocaine and 2.5% lidocaine
directly placed into the socket. All patients were also
given an analgesic in case of any pain during 48 hour
period. Consequently, thermosetting resulted in greater
reduction in pain as compared to eugenol gel over the
period of next 48 hours.

Use of pastille GECB:
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In another study patients were again distributed in two
groups. Test patients were given GECB [76] and control
patients were given ZOE dressing [81]. After the
administration the elapsed time for relieve of pain was
recorded. Ibuprofen drug was prescribed after the
treatment as per need. Patients were analysed for 20
days, severity of pain was assessed by visual analogue
scale and after this time period, the number of pills
taken by the patients was recorded and the whole data
was analysed. It was found that application of GECB
significantly reduced the complications than ZOE [82].

Use of plasma rich in growth factors:

Following surgery the healing of mouth tissue can also
be achieved by patient’s own blood called PRGF (Plasma
rich in growth factors). Various studies have proved that
PRGF [83] not only promotes tissue healing effectively
but also reduces the numbers of clinical concerns after
surgical procedures. Before operation patient’s own
venous blood is taken and then treated and heated to get
gel like consistency and finally applied to the targeted
site. PRGF encourages the healing of dry socket,
surrounding tissues and also aid in regeneration.

Prevention:

Many researchers have tried to find a way or method of
prevention from incidence of alveolar osteitis. After
extraction the most common  postoperative
complication is alveolar osteitis and that's why it is
mandatory to find a successful method to cope up with
this disease. Many methods have been used in the
treatment of dry socket but none of these methods can
be accepted as universal method for treating dry socket,
some of these popular techniques are discussed below.

Antibiotics:

Antibiotics have played a vital role in treating a lot of
diseases [84] and it is also reported that antibiotics are
used for in the prevention of dry socket occurrence. Use
of antiseptic rinses and antibiotic preparations after the
extraction was mentioned as one of the pharmacological
methods which are used in the prevention of dry socket
occurrence [85]. It was also suggested that for patients
with the previous history of multiple dry sockets
occurrence must not use antibiotics in the extraction
socket [86]. Alveolar osteitis can be prevented by use of
some systemic antibiotics, these antibiotics includes
erythromycin, metronidazole [87], clindamycin and
penicillin. By the repeated use of pre or postoperative
systemic antibiotics, there is possibility of development
of resistance in bacterial strains and hypersensitivity. In
contrast with other antibiotics other factors which
involves acv is suspension gauze, drain gel foam,
sponges and some applications of tetracycline [88] have
shown efficient results in reducing the alveolar osteitis
occurrence. Another antibiotic azithromycin as

compared to the other antimicrobials have played a
significant role as a pro-phylactic use in the impacted
mandibular third molar surgery, in this surgery mainly
cephalosporins [89] and penicillins [90] were used.
Another study was conducted to observe the effect of
lincomycin applications on (TCP) Beta-tricalcium
phosphate [91] to alveolus. It was seen that there was a
reduction in the complications in the form of pain and
trismus and along with this lincomycin on TCP also
prevented from the development of alveolar osteitis[92].
It was also observed that atrophy of alveolar process is
also prevented by Beta-tricalcium phosphate (TCP).

Chlorhexidine:

Chlorhexidine plays an important role in the prevention
of dry socket [93], its use have been monitored and it has
shown positive effects against the incidence of dry
socket. Chlorhexidine exists in two forms one is gel and
the other is rinse form, studies have shown that by the
use of different forms of chlorhexidine there was a
significant reduction in the incidence of dry socket. Use
of chlorhexidine mouth rinse pre or postoperatively
resulted in the significant reduction in the development
of dry socket after extraction of mandibular third molars
[72]. It was observed that in 30 seconds of 0.12%
chlorhexidine solution use, there was 50% reduction in
the occurrence of dry socket along with this 0.2% of bio
adhesive chlorhexidine gel use, also contributed in the
reduction of alveolar osteitis development.

Eugenol containing dressing:

Eugenol has a crucial role as a reducer [88]. Dressing
Alvogyl that contains butamben, idoform and eugenol
easily available commercially and must be replaced after
two days. It was observed that the incidence of dry
socket [94] in the sockets which were immediately
packed was about 8% and the sockets which were not
immediately packed with medicated dressing, the
incidence of dry socket was 26%.

Steroids:

Steroids have also shown a valuable role in the reduction
of dry socket incidence. Topical application of a mixture
of oxytetracycline and hydrocortisone has shown
significant decrease in the incidence of dry socket [95]
after the extraction of impacted mandibular third
molars.

Antifibrinolytics:

Some antifibrinolytics have also shown positive effects
in prevention of dry socket incidence [96]. One of the
antifibrinolytic (Tranexamic acid) has shown its vital
role in the prevention of incidence of dry socket.

Low level laser therapy:
Certain studies on the low level laser therapy in
preventing dry socket have been conducted and it was
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found that low level laser therapy plays a significant role
in the reduction of inflammation [97] as well as it also
contributes in elevating the speed of wound healing as
compared to SaliCept and Alvogyl. After the irrigation of
socket with the help of continuous-mode diode laser
irradiation low level laser therapy is applied.

Dextranomer granule:

Studies have shown that the use of dextranomer granule
significantly reduces the incidence of dry socket and
effectively promote faster pain relief.

Conclusion

Aetiology of the dry socket is complex and the duration
and severity of the disease is totally determined by the
healing potential of the host. The cause of dry socket
occurrence remains evasive because dry socket is a self-
limiting constrain. Different sort of strategies are used
and management is aimed, until healing of the dry
socket begins, to relieve the patient's pain. Dry Socket
wound healing is achieved by the reduction in
facilitating the wound with food debris and
microorganisms, it can be accelerated with the help of
irrigation of socket with chlorhexidine which is followed
by the prescription of analgesics and medicated dressing
placement on the wound. When the dressing is placed
then the patient should be kept under observation or
review to check if the socket is healing or not. Make sure
the repetitions are excluded or summarized once in the
whole content.

Availability of the options for the treatment of dry
socket is generally limited and these are directed
towards the soothing care. Smoking or use of cigarettes
after the surgery or before the surgery is prohibited and
is enlisted as a prevention method to prevent from dry
socket occurrence after traumatic surgery. Antibiotics
such as azithromycin can be taken to cop against this
disease. Along with this, chlorhexidine rinse or gel can
be very valuable in efficiently effecting the reduction of
dry socket incidence occurrence.
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