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ABSTRACT

After a tooth extraction, a dry socket is a common problem that can cause excruciating pain and prevent
healing. Antiseptic dressings have historically been the mainstay of treatments for this illness in order to
lower bacteria and accelerate healing. Alveogyl is a medicated dressing composed of butamben, iodo-
form, and eugenol is conventionally used to manage the pain associated with dry socket. The purpose of
this study is to assess how well laser therapy treats alveolitis symptoms. The idea that laser therapy is an
excellent tool for treating alveolitis is what motivated this meta-analysis. This systematic review aims to
evaluate the effects of Level Laser Therapy (LLT) in the treatment of dry socket.

Methods: A literature search was done on PubMed, Lilacs, Web of Science, Scopus, and Cochrane using
the keywords entered, and papers published between January 2000 and September 2023 were taken into
consideration. The terms “laser” and “dry socket” have been merged using the Boolean conjunction AND;
the results show that 65 studies could be identified using the three search engines. Only five were selected
to create the current systematic study and metanalysis. The meta-analysis demonstrated that laser therapy
is superior to the traditional Alvogyl treatment in managing alveolitis symptoms, especially in pain reduc-
tion. The overall effect demonstrated a mean difference of —2.01 (95% Cl: —2.43 to —1.59) on the third day
of treatment, with a p < 0.05, indicating statistical significance.

Conclusion: The quantitative analysis showed that Low-Level Laser Therapy demonstrated promising
potential in managing alveolitis symptoms, particularly in terms of pain reduction, when compared to
traditional treatments like Alvogyl. Despite the results indicating a statistically significant reduction in pain,
the evidence does not conclusively establish laser therapy as a complete substitute for conventional ther-
apies. Further high-quality studies with larger sample sizes and standardized protocols are required to
confirm its long-term efficacy and to assess its broader applicability in clinical settings.
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Introduction _— . . .
complications. Various risk factors contribute to the development

Dry socket (DS) is a common complication after tooth extrac-
tion, causing severe pain and impeding healing. Treatments
addressing this condition have traditionally relied on antiseptic
dressings to reduce bacteria and promote healing. Recent
research suggests that laser treatment, a minimally invasive pro-
cedure, may offer an effective alternative to conventional treat-
ments for dry sockets. Tooth extraction is a standard dental
procedure but can result in a postoperative complication known
as a dry socket. Dry socket occurs when the blood clot that usu-
ally forms after an extraction is lost prematurely [1]. This condi-
tion can lead to severe pain, delayed healing, and infection.
Additionally, alveolitis also predisposes the area to bacterial
contamination, resulting in secondary infections and further

of alveolitis, including smoking, poor oral hygiene, oral contra-
ceptive use, and traumatic extractions. Smoking, particularly,
has a well-established association with the condition, as nico-
tine causes vasoconstriction, limiting blood flow to the healing
tissues, and disrupting clot formation. Additionally, aggressive
mouth rinsing, drinking through straws, and any activity that
generates suction in the mouth might dislodge the blood clot,
increasing the likelihood of dry socket formation [2, 3]. Clinically,
alveolitis is diagnosed based on symptoms such as severe pain,
the absence of a visible blood clot in the socket, and a foul odor
or taste from the exposed bone. Conventional treatments for
dry sockets include using antiseptic dressings, such as those
containing [4-8] chlorhexidine and eugenol. There is
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disagreement in the indexed literature regarding the most exact
therapeutic protocol for managing dry sockets. Traditionally, DS
is treated with a paste called zinc oxide, composed of a zinc
oxide and eugenol combination [9-14]. Other pharmacologic
preparations and platelet-rich fibrin have been proposed to sig-
nificantly help in reducing post. These dressings reduce bacte-
rial load and promote healing [15]. However, they can be
uncomfortable and require multiple applications. Recently, laser
treatment has been proposed as an alternative treatment for
dry sockets [16]. This treatment uses low-level lasers to reduce
inflammation, promote wound healing, and reduce pain. It is a
minimally invasive procedure that is relatively painless and can
be completed in a single session [17]. A recent study compared
the effectiveness of laser treatment and antiseptic dressings in
treating dry sockets [18]. Previous studies and systematic litera-
ture reviews have evaluated the different therapies of DS
[18-26]. Laser therapy has gained popularity in various dental
applications, including soft and hard tissue procedures. Low-
level laser therapy (LLLT) and high-level laser therapy (HLLT)
have demonstrated beneficial effects on wound healing, inflam-
mation reduction, and pain management.

Recent studies have explored the potential of laser therapy
as an adjunct or alternative treatment for dry socket. LLLT has
been shown to stimulate cellular activity, promote angiogenesis,
and modulate the inflammatory response, which may accelerate
healing and alleviate pain associated with dry socket. HLLT, with
its precision and ability to target specific tissues, offers a non-
invasive and efficient option for managing dry socket.

The study included 60 patients who had undergone tooth
extraction and were diagnosed with dry sockets. Half of the
patients were treated with antiseptic dressings, and the other
half were treated with laser therapy. The results showed that
the laser treatment group had significantly less pain and a faster
healing rate than the antiseptic dressing group. They also had
fewer side effects, such as infection and inflammation. LLLT has
recently become well known among treatment methods for
various medical issues, including wound healing,
musculoskeletal issues, and pain management. It has been
discovered that LLLT has a beneficial overall impact on the
inflammatory processes and speeds up and improves the
quality of wound healing [19]. When applied to oral mucosa, it
has also demonstrated the ability to be antimicrobial [27-36].
The SaliCept patch (Carrington Laboratory, Irving, TX) is a more
recent treatment option. It is a freeze-dried preparation of
acemannan hydrogel, a mixture of naturally occurring
substances with acemannan as its main component.
Acemannan is a -(1,4)-acetylated mannan obtained from the
transparent inner gel of Aloe vera. The importance of the topic
for clinicians led to the analysis of this topic. The occurrence of
alveolitis is around 20% for third molar extraction. Therefore, no
meta-analyses and reviews in the literature specifically address
LLLT to resolve painful symptoms. Therefore, we performed this
systematic literature review with meta-analysis. This review
aims to evaluate the effects of laser therapy on post-extraction
alveolitis, a common complication of surgical extractions. The
hypothesis of our systematic review and meta-analysis is to

evaluate the efficacy of laser therapy as an adjuvant for treating
DR. The laser hypothesis is a reliever of post-extractive alveolitis
pain.

Materials and methods
Eligibility criteria

Based on the following Population, Exposure, Comparator, and
Outcomes (PICO) model, we evaluated each document for
eligibility:

(P) Participants: patients who have undergone extraction
and suffer from dry sockets.

(I) Exposure: patients with DS treated with laser therapy.

(C) Comparison: patients with DS treated with different types
of therapy.

(O) Outcome: thefirstoutcomeis to evaluate the effectiveness
of LLLT on reducing pain and discomfort in DS patients. A
primary purpose is to evaluate the efficacy of laser treatment on
patients with DS, and a secondary purpose is to evaluate its
preventive efficacy.

The following inclusion criteria were used: (1) articles in
English, (2) human studies, (3) clinical trials, and (4) randomized
clinical trials.

The following were listed as exclusion criteria: (1) non-PICO
articles, (2) duplicate articles, (3) books, (4) letters to editors and
experimental studies;, (5) review articles, (6) case series, (7) case
report, and (8) patients with systemic disease.

Search strategy

We searched PubMed, Web of Science, Lilacs, Scopus, and
Cochrane databases for publications published between
January 2000 and September 2023, using a systematic search
strategy. Manual searches were also done on the same topic-re-
lated systematic reviews from the past. Two reviewers (GM-RF)
were involved in the literature search during the process of
screening and reading abstracts. Where there were discrepan-
cies in the inclusion of articles, they were resolved by a third
reviewer (ALG). The MeSh phrases were utilized in PubMed, but
a manual search was done to make up for their absence in the
other search engines. The study was registered in the PROSPERO
database under number CRD 4453468737 (Table 1).

Data extraction

The information was gathered from the included papers by
two reviewers (AR) and (RF) independently utilizing a tailored data
extraction on an Excel spreadsheet. If there were any differences
of opinion, a third reviewer helped to reach a consensus (R.F.).

The following information was taken out: (1) First author, (2)
Year of publication, (3) Sample, (4) Therapy Type, (5) Pain
Assessment, and (6) Therapy Results. Table 2 now contains the
data that were taken out and added. The publications were all
read by two authorsindependently, and the data were compared
and placed in their proper context in the table.



Table 1. Search strategy.

PubMed

(“dry socket”[MeSH Terms] OR (“dry”[All Fields] AND “socket”[All Fields]) OR
“dry socket"[All Fields]) AND (“laser s"[All Fields] OR “lasers”[MeSH Terms]
OR“lasers”[All Fields] OR “laser”[All Fields] OR “lasered”[All Fields] OR
“lasering”[All Fields])

Web of Science

((ALL=(dry socket)) AND ((ALL=(laser))

Lilacs

“dry socket”(palavras) AND “laser”(palavras)

Scopus

TITLE-ABS-KEY (low AND light AND laser AND therapy AND dry AND socket)
Cochrane

TITLE-ABS-KEY (low AND light AND laser AND therapy AND dry AND socket)

Quality assessment

Two reviewers (GM and RF) assessed the risk of bias using
Version 2 of the Cochrane risk-of-bias tool for randomized trials
(RoB 2). Any disagreement was discussed until a consensus was
reached with a third reviewer (AC).

Statistical analysis

The pooled analyses were performed using Review Manager
version 5.2.8 (Cochrane Collaboration, Copenhagen, Denmark;
2014). Algogyn therapies in combination with curettage were
compared with the use of laser in the treatment of DS. Inverse
variance with random effects was used to compare different
therapies. The risk ratio between the two groups was measured.
Heterogeneity among studies was evaluated using the Higgins
Index (12) and the chi-square test and classified as follows: low
heterogeneity (< 30%), medium heterogeneity (30% - 60%),
and high heterogeneity (> 60%).
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Results
Study characteristics

Sixty-five studies were located after the study, due to the
search done using the three engines. 13 items were disquali-
fied at the initial phase due to duplicates. In contrast, five were
disqualified due to language barriers. Twenty-seven articles
were removed from both search engines during the initial
screening phase because they were systematic literature
reviews, so they did not fit the inclusion requirements.
Additionally, a filter was added that only considered rand-
omized clinical trials. The abstracts of five publications were
assessed during the final screening process.

Only five papers were picked to create the present systematic
study, as illustrated by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 flowchart
in Figure 1; 10 articles were excluded: nine did not meet
Population, Exposure, Comparator, Outcome (PECO), one article
dealt with the incidence of DS, and one reported alternative
techniques to treat DS and didnt have a control group.
According to the PECO model, papers were selected for the title
and abstract screening. Finally, five articles were present in the
publication on the search engines used. Alternatively, a manual
search was performed from the bibliography and websites.
Fifteen articles were selected, and the abstract was read.
However, they were excluded because they did not meet the
PECO model, and some were duplicates. The remaining articles
were selected and screened for the title and abstract screening
according to the PECO model. The studies considered have a
time frame from 2011 to 2023. Abstracts were read, and groups
that compared alvogyl and laser were selected and considered.
The other groups with mechanical therapy were excluded from
the meta-analysis. The studies in this meta-analysis do not

Table 2. Main characteristics of the studies included in the present systematic review.

Author Year Sample Type of Therapy Evaluation of pain VAS control vs study Results of therapy

ALHarthi et al. 2023 55 Patients: Group 1: MC VAS scale VAS study: 2.07 LLLT reduce pain
Group 1: 14 Group 2: MC with alveogyl VAS control: 1.14 concerning
Group 2: 13 Group 3: Alveogyl with PBMT conventional therapy
Group 3: 14 Group 4: PBMT
Group 4: 14

Eshghpour et al. 2015 60 Patients: Group 1: alveogyl VAS scale VAS study: 0.3 LLLT reduce pain
Group 1: 20 Group 2: LPRL VAS control: 0.5 concerning
Group 2: 20 Group 3: LPIL conventional therapy
Group 3:20

Kaya et al. 2011 104 Patients: Group 1: curettage VAS scale VAS study: 0.3 LLLT reduce pain
Group 1:26 Group 2: MC with alveogyl VAS control: 3 concerning
Group 2: 26 Group 3: MC with salicept conventional therapy
Group 3: 26 Group 4: MC with LLLT
Group 4: 26

Rani et al. 2016 60 patients: Group 1: alveogyl VAS scale VAS study: 1.5 LLLT reduce pain
Group 1: 20 Group 2: LLLT VAS control: 3.3 concerning
Group 2: 20 Group 3: Erbium Laser conventional therapy
Group 3:20

Kamal et al. 2020 45 patients: Group 1: MC and alveogyl VAS Scale VAS study: 1 LLLT reduce pain
Group 1: 30 Group 2: LLLT VAS control: 4 concerning
Group 2: 15 conventional therapy

LLLT: Low-Level Laser Therapy; VAS: Visual Analogue Scale; PBMT: Photobiomodulation Therapy; MC: Mechanical Curettage.
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Figure 1. Prisma flowchart.

consider laser power and setting. Therefore, the studies have
much heterogeneity. All studies assess post-alveolate pain with
the VAS scale. The studies analysed were conducted in various
parts of the world: Arabia, Iran, the USA, and India. A total of 205
subjects were analyzed. Of these patients, 96 patients belong to
the study group in which the efficacy of the laser is evaluated,
and 109 patients belong to the control group in which they
were treated with Algogyn. All studies are RCTs and therefore
have two or more groups. The pain scale was submitted to
patients after 3 days in all studies to ensure the homogeneity of
the studies.

Main findings

The study of AlHarthi evaluates the difference in pain between
alvogyl and laser. No studies compare how Alveogyl and adjunct
photobiomodulation therapy (PBMT) affect individuals with
alveolar osteitis’ self-rated postoperative pain (SPP) (dry socket).
The current randomized controlled trial’s objective was to deter-
mine how well Alveogyl with and without PBMT managed SPP
in individuals with DS. Included were adult nonsmokers with a
diagnosis of DS. Four sets of patients were randomly assigned.
Patients in Group 1 experienced mechanical curettage (MC)
with generous irrigations of normal saline. Patients in Group 2
had MC + Alveogyl dressings applied to their extraction sites,

which were changed every 48 h until their discomfort subsided.
A diode laser was used to perform MC + Alveogyl on the sub-
jects in Group 3. Patients in Group 4 received only PBMT therapy.
SPP was evaluated using the visual analogue scale (VAS) up to 3
and 6 days after. Using logistic regression models, the relation-
ship between SPP scores and age, sex, and tooth eruption state
was evaluated. P-values 0.01 and higher were considered statis-
tically significant. There were a total of 14, 13, 14, and 14 DS
patients in groups 1, 2, 3, and 4, correspondingly. All of the
patients had their mandibular third teeth extracted. SPP in all
categories remained the same at baseline and on day 1. On days
2 and 3, Group 2 had substantially higher mean VAS scores than
Group 3 at the T1 and T2 intervals (P 0.01 and P 0.01, respec-
tively). On days 2 and 3, Group 4 had substantially higher mean
VAS scores than Group 3 at the T1 and T2 intervals (P 0.01 and P
0.01, respectively). At the TO and T1 intervals on day 3, there was
no change in SPP between groups 3 and 4 [37].

Kaya's randomized prospective clinical trial was to evaluate
the effectiveness of LLLT, the SaliCept patch, and alvogyl in the
treatment of alveolar osteitis. One hundred four patients
referred to our clinic with an alveolar osteitis complaint made up
the study group. The patients were divided into four groups at
random: group 1 received only curettage and irrigation; Group 2
underwent curettage and irrigation followed by the direct
application of alvogyl; Group 3 underwent curettage and



irrigation followed by the direct application of a SaliCept patch;
and group 4 underwent curettage and irrigation followed by
diode laser treatment. The therapy procedures were repeated 3
days later. Clinical signs and symptoms were recorded for each
patient at diagnosis, 3 days later, and 7 days later. Between
groups 2 and 3, there were no statistically significant variations
in the treatment of alveolar osteitis. However, group 4
significantly outperformed the other three groups in managing
alveolar osteitis [38].

Eshghpour’s research examined the effectiveness of LLLT for
treating alveolar osteitis. Three groups of 60 individuals with
mandibular third molar alveolar osteitis were randomly created.
In group 1, alvogyl was inserted after socket irrigation, and the
procedure was done 48 h later. A low-power red laser irradiated
the receptacle in group 2 for 3 days. The participants in Group 3
received the same low-power infrared laser therapy as those in
Group 2 with the same set of guidelines. The pain level was
measured for 3 days using a VAS in the morning (T0, before
intervention) and 6, 11, and 12 h afterwards. At T1 and T2 on day
1 and at TO and T1 on day 2, the alvogyl group experienced
significantly less pain than the other groups (p 0.05). At the T2
point on days 2 and 3, the red laser group’s VAS substantially
decreased compared to the other groups (p 0.05). At any therapy
intervals, the infrared laser was no more effective than the other
groups, but it did lower VAS to a tolerable level [39].

Rani’s randomized trial evaluated the efficacy of laser in the
treatment of alveolitis. It randomized patients into three
different groups. In group 1, patients were treated with alvogyl,
in group 2 with a diode laser, and in group 3 with an erbium
laser. VAS scale and healing after 7 days were evaluated. There
was better pain control in groups Il and Ill than in group I. The
difference was statistically significant between groups I, I, and IlI
(p 0.05). The pain control in group Il was better than group | [40].

Kamal's study in India evaluated 45 patients, randomly
divided according to treatment. In Group 2, patients received
conventional therapy with Alvogyl, while in Group 2, with LLLT.
Patients were assessed according to pain using the VAS scale at
0,4, 7 days after dry socket treatment. The results showed that in
laser therapy, in the conventional treatment group |, the pain
score was 7-10 on the day of presentation (day 0) and the pain
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score dropped to 4-6 on day 4 and further decreased to 2-4 on
day 7; however, in the study group patients who received LLLT, a
similar pain score of 7-10 was recorded on the day of
presentation (day 0), and the pain score dropped to 1-2 on day
4 and further improved to 0-1 on day 7 [18].

Meta-analysis

The meta-analysis was conducted by random model effect
because of the high heterogeneity (? = 96%) between the five
included studies. The overall effect, reported in Figure 2, the
Forest plot found that laser therapy has a higher efficacy on the
third day on pain (mean difference -2.01; 95% Cl from —2.43 to
—1.59) with a p < 0.05.

Quality assessment and risk of bias

RoB 2 was used to determine the bias risk, shown in Figure 3. All
of the studies ensured a minimal risk of bias about the random-
ization process. However, bias in the choice of reported out-
comes was adequately removed in 100% of the included
research but only in 75% of the studies for self-reported out-
comes. Though 100% of the studies reported complete out-
come data, 75% of them eliminated performance bias. Overall, it
was found that all five investigations had a low likelihood of bias.

Discussion

This review compared different types of treatment for alveolitis.
This review and meta-analysis looked at five studies that treated
alveolitis with alvogyl and laser application. The meta-analysis
showed high heterogeneity and, therefore, unreliable. To make
it as homogeneous as possible, we considered painability on a
VAS scale 3 days after treatment application [41-56].

Up to 10% of patients undergoing exodontia experience dry
sockets connected to excruciating postsurgical pain. Aside from
causing excruciating pain, DS can make patients feel unfavorable
things like financial burdens, dental anxiety, and fear of OHPs
and/or future dental procedures [57, 58]. Alveogyl aids in the
healing process for DS sufferers. Accordingly, the authors of the

LLLT Alvogyl Std. mean difference Std. mean difference Risk of Blas
Study or Subgroup  Mean sD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A B CDEFTF
ALHarthi 207 0.04 14 1.14 0.06 13 0.6% 17.82[12.62,23.02] — 90900 O@®EO
Eshghpour 0.3 0.02 20 05 0.02 20 3.2% -9.80(-12.15, -7.46] — (X N N N ]
Kamal 1 02 15 4 2 30 328%  -179[-2.52,-1.06] . 29080
Kaya 0.3 0.02 26 3 1.15 26 24.3% -3.27 [4.12, -2.42] - Peeee
Rani 1.5 16 20 33 186 20 39.1% =1.10 [-1.77 , -0.43] u| P00 @
Total (95% CI) 95 109 100.0%  -2.01[-2.43,-1.59] |
Heterogeneity: Chi# = 114,12, df = 4 (P < 0.00001); I? = 96%
Test for overall effect: Z = 9.40 (P < 0.00001) 20 -10 10 20
Test for subgroup differences: Not applicable Favours [LLLT] Favours [Alvogyl]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias

Figure 2. Forest plot of the meta-analysis.
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Figure 3. Risk-of-bias domains of included studies.

current research hypothesized that DS treatment using Alveogyl
in conjunction with PBMT is more effective in lowering SPP than
other treatments. Khalighi et al. claim laser applied to tissues
triggers biochemical mechanisms that lead to and stimulate
tissue healing [59, 601.

Prostatic acid phosphatase, a facilitator of analgesia, is
expressed more frequently in tissues due to PBMT, according to
Chen et al. [61]. Additionally, it has been suggested that PBMT
lessens pain awareness by increasing serotonin synthesis,
slowing the conduction of action potentials (APs), and
lengthening the latency of the sural and median nerves.
Similarly, eugenol-based dressings like Alveogyl stop AP by
preventing sodium currents in oral afferent neurons and
stabilizing neuronal membranes [61].

DS treatment is palliative since healing happens within 1 to 4
weeks postoperatively. Whatever the technique, cleaning and
rinsing the extraction socket are critical to eliminate debris and
germs from the denuded bone. Even the patients in our study
who got only curettage and irrigation showed symptomatic
improvement, albeit slowly, highlighting the significance of this
procedure [62]. Curettage and irrigation alone won't be enough,

as evidenced by the statistically significant differences in every
parameter investigated between the control and all three
treatment groups. The dressing of the extraction socket, which
filled the space in the socket, prevented the buildup of debris,
relieved pain, cleaned the alveoli, sped up healing, and
prevented odor from coming from the empty socket, was
equally significant [63]. The active ingredients of the dressings
mentioned in studies that have been published have either had
antibacterial, analgesic, topical anesthetic, or a combination of
these qualities. The majority of cleaning methods have been
used for many years. Individual clinicians have their preferences
although there is no trustworthy clinical evidence to indicate
that one technique has a therapeutic advantage over another,
and only anecdotal evidence is available to support their
efficacy. Eugenol-containing Alvogyl can also reduce
inflammation and have analgesic benefits by preventing
prostaglandins from working [64]. Pain management has been
done using LLLT. Although the exact mechanism of pain relief is
unknown, some studies have indicated that LLLT may help to
reduce inflammation by inhibiting the production of potent
inflammatory mediators like prostacyclin and cyclooxygenase.



The effects of LLLT on wound healing have been linked to
increased keratinocyte mobility, early epithelization promotion,
more significant fibroblast proliferation, matrix synthesis, and
neovascularization enhancement. In the study of Kaya et al., no
statistically significant differences in pain scores were found
between patients treated with SaliCept (acemannan) and
alvogyl (eugenol) throughout a 7-day treatment, proving that
acemannan is a successful palliative treatment for DS. But after
treatment, the VAS scores dropped with LLLT the fastest [65].

The study of Eshghpour evaluates three groups. The first was
treated with algoyl, used after socket irrigation and quickly
reduced pain. The pain increased by 4% and 18% after 6 h and
between 6 and 12 h of the original examination on the second
day. Even though the alvogyl group’s pain deterioration was
minimal on day 2, it became statistically significant between the
T1-T2 and TO-T2 periods. The second group evaluated the use of
660 nm laser in the second group of this research significantly
decreased pain throughout the experiment. While the
improvement was most noticeable in the first 6 h following
irradiation, there was also a notable increase between 6 and
12 h later, suggesting that the biomodulative effects of LPRL
continue for several hours following its administration. After 6
h of intervention on day 1, the VAS dropped from 8.21 to
5.35 degrees, and between 6 and 12 h later, it went from 5.35
to 4.42 degrees. Day 2 VAS improvements were 41% and 47%
after 6 h of laser treatment and between 6 and 12 h,
respectively. The VAS ratings on day 3 were the lowest, coming
close to zero. In the third group, in the third set of this
experiment, LLLT was carried out using an infrared laser of 810
nm wavelength. The pain was reduced after the first 6 h of
laser application on the first day [66]. On day 2, the VAS
improved. On day 3, the comparable figures were 57% and
45%. The overall VAS score reduction on days 1, 2, and 3 was
2.7,3.1,and 4 degrees, respectively, indicating a rise in the 810
nm diode laser’s effectiveness.

When the study groups’pain levels were compared, it became
clear that the alvogyl group’s pain levels on the first day were
considerably lower than those of the other groups at 6 and 12 h
following the intervention [67]. This difference was also present
at the TO and T1 time points on day 2 when patients receiving
alvogyl reported substantially less pain than those in the other
groups. This can be ascribed to the dressing’s ability to fill the
empty socket and thereby prevent stimulation of the denuded
bone, one of the primary pain-producing factors, from occurring.
The dressing also has analgesic and local anesthetic components
that can work right away to lessen patients’ pain. But a dressing
inside the extraction socket might also be linked to a slower
recovery rate. After 12 h of intervention on day 2, the order of
pain intensity changed, and the mean VAS decreased
considerably more in the red laser group than in the other
groups. On day 3, the LPRL group’s considerably reduced pain
intensity persisted throughout all treatment intervals compared
to the LPIL and alvogyl groups [68]. These findings suggest that
the alveogyl reduces pain in patients with dry sockets more
quickly than LLLT. Still, the 660 nm laser overcame the alvogyl’s
initial advantage after 12 h of intervention on day 2 and at all
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therapy intervals on day 3. This may be connected to the fact
that LLLT can improve the speed and quality of wound healing
and reduce discomfort and inflammation.

The current study accelerated the healing process using red
and infrared lasers. The alveolar bone inside the extraction
socket was given a better chance to mend due to the infrared
laser, which has a 2- to 3-cm penetration depth.

According to research by Bjordal et al., the lowest energy
density for an infrared laser to have analgesic and anti-
inflammatory effects on small and more significant wounds,
respectively, is 6 Joules per Square Centimeter (J/cm?) and
10 J/ecm? [69]. The risk of developing DS significantly decreased
using PBM therapy in the first postoperative week. In other
words, the PBM therapy group’s chance of developing DS was
half that of the sham PBM treatment group (relative risk = 0.52).
This meta-analysis showed that in the immediate treatment of
pain, alvogyl could quickly help post-alveolitis pain. However,
laser treatment is helpful and easy to use to prevent and treat
pain and dry alveolitis.

Adry socket, also known as alveolar osteitis, is a postoperative
complication that commonly occurs after tooth extraction. It is
characterized by severe pain, inflammation, and delayed healing
of the extraction socket due to the dislodgement or dissolution
of the blood clot. Various treatment modalities have been
explored to manage dry sockets effectively. One emerging
approach is the use of LLLT. This discussion aims to explore the
potential benefits of LLLT in managing dry sockets based on
existing scientific literature.

LLLT, also called PBMT, utilizes low-power lasers or light-
emitting diodes to stimulate tissue healing and reduce
inflammation. The therapeutic effects of LLLT are believed to
occur through various mechanisms, including increased cellular
metabolism, enhanced blood flow, modulation of inflammatory
mediators, and promotion of tissue repair processes.

Several studies have investigated the effectiveness of LLLT in
managing dry sockets. One randomized controlled trial (RCT)
conducted by Jovanovic et al. [70] evaluated the effects of LLLT
on 60 patients with dry sockets. The participants were divided
into two groups, one receiving LLLT and the other serving as a
control. The results showed that the LLLT group experienced
significantly reduced pain, improved healing, and decreased
inflammation compared to the control group.

Similarly, another RCT by Elbay et al. [71] assessed the effects
of LLLT in treating dry sockets. The study included 37 patients
randomly assigned to receive either LLLT or a placebo with
primary molar extraction. The LLLT group showed faster pain
relief, enhanced wound healing, and reduced edema compared
to the placebo group. Moreover, LLLT significantly decreased
the need for additional interventions and promoted earlier
resolution of dry socket symptoms.

The potential mechanisms underlying the positive effects of
LLLT on dry socket management have also been investigated.
It has been proposed that LLLT may exert its therapeutic effects
by modulating inflammatory mediators such as cytokines by
reducing inflammation. Additionally, LLLT has been shown to
enhance cellular metabolism and ATP production, facilitating
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tissue repair and regeneration processes in the extraction
socket.

While the existing studies indicate the potential benefits of
LLLT in managing dry sockets, some considerations and
limitations still need to be addressed. The optimal parameters for
LLLT, including wavelength, power density, treatment duration,
and frequency, have not been standardized. Additionally, more
studies with larger sample sizes and more extended follow-up
periods are required to validate the findings and evaluate the
long-termoutcomes of LLLTin dry socket treatment. Furthermore,
the cost-effectiveness and practicality of incorporating LLLT into
routine dental practice must be assessed.

LLLT is an adjunctive treatment for dry sockets, with evidence
suggesting improved pain relief, faster healing, and reduced
inflammation. However, further research is warranted to establish
standardized protocols, determine long-term outcomes, and
assess the feasibility of integrating LLLT into routine dental care.
As our understanding of LLLT mechanisms and their effects on
dry sockets expands, it may become a valuable therapeutic
option for managing this postoperative complication.

Limitations of the study

This systematic review includes five articles in the literature. The
main weaknesses and, thus, limitations of the study concern:

1) not having considered the type of laser and the power of use
2) not taking into account the age of the population

3) the small sample size

4) the small number of studies.

However, despite this limitation, the results unmistakably
show the importance of laser in decreasing pain following DR.

Conclusions

These results suggest that laser treatment may be an effective
alternative to conventional treatments for dry sockets. It is a
minimally invasive procedure that can relieve pain and promote
healing with fewer side effects. Further research is needed to
evaluate the long-term efficacy of laser treatment for dry
sockets. Accordingly, the authors of the current research hypoth-
esized that DS treatment used in conjunction with PBMT is more
effective in lowering SPP than other treatments.
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