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Abstract

Objective A dry socket is a well-recognized complication of wound healing following tooth extraction.
Its etiology is poorly understood and commonly occur among healthy patients. As such, management
strategies for dry socket has always been empirical rather than scientific with varying outcome. The aim of
this study is to investigate the efficacy of concentrated growth factor (CGF) and low-level laser therapy
(LLLT) and compared them to the conventional treatment in the management of dry socket.

Materials and Methods  Sixty patients with one dry socket each, at University Dental Hospital Sharjah,
were divided into three treatment groups based on their choice. In group I ( # = 30), conventional treatment
comprising of gentle socket curettage and saline irrigation was done. Group II ( » = 15) dry sockets were
treated with CGF and group III ( # = 15) sockets were lased with LLLT. All dry socket patients were seen
at day O for treatment and subsequently followed-up at 4, 7, 14, and 21 days. Pain score, perisocket
inflammation, perisocket tenderness, and amount of granulation tissue formation were noted.

Statistical Analysis Data were analyzed as mean values for each treatment group. Comparisons were
made for statistical analysis within the group and among the three groups to rank the efficacy of treatment
using one-way analysis of variance (ANOVA). Statistically significant difference is kept at p < 0.05.

Results Conventional treatment group I took more than 7 days to match the healing phase of group II
CGF treated socket and group III LLLT irradiated socket ( p = 0.001). When healing rate between CGF
and LLLT are compared, LLLT group III showed a delay of 4 days compared with CGF in granulation
tissue formation and pain control.

Conclusion CGF treated socket was superior to LLLT in its ability to generate 75% granulation tissue
and eliminate pain symptom by day 7 ( p = 0.001).
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Introduction

A dry socket is a very common post—tooth-extraction complication, L in which the socket is devoid of

blood clot leaving bare bone. 2 Management of dry socket has always been empirical rather than scientific.
Different treatment options have been applied by practitioners, such as intrasocket placement of vitamin-C
dressings, 3 to take advantage of its antioxidant effects, introducing hyaluronic acid 4 as a wound dressing,
honey, 3 and turmeric @ for its regenerative growth promoter capacity, and zinc oxide eugenol or pain relief
dressing that uses butamben or iodoform for an antiseptic effect, eugenol, or an analgesic and antiseptic
effect, and a biocompatible fibrous filler material, such as penghawar djambi, T while topical rifampicin 8
has been used for its antimicrobial property. Physiological saline 8 and chlorhexidine has always been
universally used for dry socket irrigation. All these methods are advocated for symptom relieve and
protection of the compromised wound, but they do not precisely address the key issues in wound
breakdown and efforts in regenerative therapy.

The current conventional method of dry socket treatment comprises of gentle curettage of the socket
followed by saline irrigation and insertion of a pain relieve dressing, such as alvogyl which gives a
soothing effect. The socket is then allowed to heal by natural process.

The etiology of dry socket and its treatment options are still debated. To understand dry socket, which is a
delayed wound healing phenomenon, scientists should understand the factors involved in regulating the
mechanisms of wound healing, to form a regenerative medicine approach to treating dry socket lesions.
Current regenerative wound-healing technologies used intraorally in dentistry include platelet-rich plasma
(PRP), 2 concentrated growth factor (CGF), 1011 low-intensity pulsed ultrasound therapy (LIPUS) 12 and
low-level laser therapy (LLLT). 13 These recently developed treatment options have shown effectiveness
in general surgery and are now applied to intraoral wound healing strategies. These treatments are
designed to enhance the natural regenerative abilities of cells at the molecular level.

CGF was first prepared by Corigliano in 2010. 14 1t is the newer third generation of autologous plasma
which is extracted from one’s blood by centrifugation. 13 1t contains growth factors that act as the driver

for tissue regeneration. 16

LLLT was discovered by Endre Mester based on his observation of hair growth in mice following the
application of laser light. Tt is basically a photochemical effect causing cellular stimulation on the skin.

18 19

18 Such photostimulatory effect promotes fibroblast proliferation, stimulation of platelet-derived

growth factor (PDGF), 20 bone regeneration, 18 and collagen synthesis 20 with minimal thermal damage.
20

Both concentrate growth factor processing kits and LLLT are currently made available in dental and oral
surgery practices. The aim of this clinical study is to compare the efficacy of CGF and LLLT in the
treatment of dry socket, and compare them with the conventional treatment technique of socket curettage
and irrigation, followed by medicament application and the wait for the body to heal the lesion in a natural,
unassisted way.

Materials and Methods

This study was conducted from August till December 2019 at University Dental Hospital Sharjah (UDHS),

United Arab Emirates. Human Ethics, approval was obtained from the Research Ethics Committee,
University of Sharjah, REC-17-02-14-01-S, dated October 24, 2017.
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Patients who were diagnosed with alveolar osteitis were referred to the oral surgery department. All
healthy patients aged between 18 and 60 years, who had undergone nonsurgical tooth extraction, and
diagnosed with alveolar osteitis were included in the study. All patients were given information regarding
their dry socket condition and informed consent was obtained when they agree to take part in the study.
They were given three treatment options and were then divided into three groups based on their treatment
choice. Group-I patients were given conventional treatment while group-II patients received CGF and
group-1II patients had LLLT delivered to their dry sockets. A periapical radiograph of the socket was done
for all groups before initiating treatment to exclude the presence of retained apices, bony fragments, and
fracture of the alveolus.

In group-I, the dry socket was curetted and irrigated with saline under local anesthesia. A new bleeding
socket was created following curettage and gentle saline irrigation help debride the necrotic debris. In
group II, the same clinical procedure was repeated as for group I and PRP was prepared by obtaining 9 mL
of the patient’s blood into a vacuum blood collection tube. Blood centrifugation process was performed at
the chairside using Medifuge centrifuge machine Silfradent, Italy, following a cycle duration of 5 minutes
at 1,000 revolutions. The processing time is approximately 12 minutes, and it finally produced a thick
yellowish color-like gel layer known as CGF. This CGF gel was directly delivered into the socket using a
surgical tweezer. 212223

In group III, following necessary laser safety protection protocol, the socket was similarly curetted and
irrigated under local anesthesia and the site was lased with LLLT. The irradiation was done at a setting of
200 mW, 6 J, continuous wave mode using R02 tip-less handpiece (FotonaEr: YAG, Europe); on the

buccal, lingual and the middle surface of the socket for 30 seconds from a delivery distance of 1 cm. 19

Patients in all groups were instructed to bite on a piece of sterile gauge to achieve hemostasis. No dressing,
such as alvogyl or topical antibiotic, was placed in both groups and no systemic antibiotic was prescribed.

The day of presentation with a dry socket presentation was recorded as “day 0 and the patients were
followed up at days 4 and 7. At each clinical session, pain score was recorded using a visual analogue pain
scale from 1 to 10.Clinical assessment also includes scoring perisocket inflammation and perisocket
tenderness ( Tablel ). Quantification of clinically evident granulation tissue (GT) formation within the
socket was recorded ( Table 2 ), before applying treatment on day 0, and following treatment application
on days 4 and 7. A completely barren dry socket without GT was recorded as (nil). The formation of GT in
one quarter or less of the socket was recorded as (+), while formation of GT in half of the socket was
recorded as (++), three quarters were recorded as (+++), and the complete coverage of the socket surface
with GT (++++).

Continued follow-up of patients in all groups was done through phone calls on days 14 and 21 and their
pain symptoms were notified by a “Yes” for pain persistence and a “No” when pain has subsided
completely. A decision to return to clinic was made if the clinician feel that the healing and recovery was
not satisfactory.

Results

A total of 60 patients with 60 dry sockets were included in this study, 38 male and 22 females ( Table 3 ).
In the conventional group I, the pain score was 7 to 10 on the day of presentation (day 0) and the pain
score reduced to 4 to 6 on day 4 and by day 7, it reduced to 2 to 4 following treatment. The pain score in
CGF treated group II was noted to be 7 to 10 on day 0, which reduced to 0 to 2 on day 4 and reduced to 0
to 1 on day 7. Whereas the pain score in LLLT treated group III was 7 to 10 on day 0; reduced to 1 to 2 on
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day 4 and further reduced to 0 to 1 on day 7 ( Table 3 ). The GT in group I appeared abundantly only on
day 7, whereas in in groups II and III, the patients who received CGF and LLLT showed richer and earlier
GT formation by day 4 ( Table 3 ).

The results were compared statistically for mean pain score, perisocket inflammation score, perisocket
tenderness score, GT formation for all three groups( Table 4 ), and for continuity of pain on days 14 and 21
( Table 5).

Discussion

The incidence of dry socket in University Dental Hospital Sharjah is around 3% compared with the
incidence of dry socket worldwide which has been reported as ranging from 1 to 4% 2 following routine
dental extractions; and the incidence is 10 times greater for lower teeth compared with the upper teeth, and

may even reach 45% for mandibular third molar removal. 24

Dental practitioners very often underestimate the degree of pain severity among dry socket sufferers and
occasionally not much attention was given to the sufferers. Although the perisocket inflammation
occasionally spread to the buccal vestibule and even toward the cheek in 13 cases, there seems to be no
rise in body temperature. This phenomenon confirmed that the classical dry socket is a local pathology,
involving the maxillary or mandibular alveolar process, without systemic upset. 2

Thirty patients in group I received conventional treatment while 15 patients in group II were treated with
CGF and another 15 patients in group III had their dry socket lased with LLLT.

In group I ( n = 30), the perisocket inflammation seems to subside very slowly, beginning on day 4 with
moderate redness and further improve to mild redness on day 7. This observation is in tandem with the
perisocket tenderness score which still show severe tenderness beyond day 7. GT formation begin to fill in
the dry socket bed 2 days after treatment and none of the sockets out of 30 sockets had 75% GT by day 7
posttreatment. It seems that it needs at least 75% of socket to be filled with GT before the pain symptoms
subside completely. Group I demonstrated the natural wound healing process that need around 10 days for
an extraction wound socket to heal with complete epithelialization. In this study, socket curettage had
created bleeding and clotting in a compromised tooth socket that failed the primary attempt to heal. Gentle
socket curettage followed by saline irrigation helps to debride the necrotic hard and soft tissue that is
unable to be eliminated by the natural physiological process. Since all the patients are healthy, there was
no problem in their healing potential, although a delay was expected following establishment of the new
clot.

In group II ( n = 15), introduction of CGF into the socket is expected to support healing in the
compromised healing socket. Following curettage and saline irrigation, the gel-like CGF was easily
delivered into the socket and it tended to stick well, although sometimes there is a need for stabilization
with sutures, particularly for maxillary sockets. All patients in group Il were initially seen with a mean
pain score of 8.53 and the pain symptoms surprisingly dropped to 0.27 by day 4. This is further supported
by clinical observation whereby there was fast resolution of perisocket inflammation with subsidence of
tenderness by day 4 in all sockets. GT began to fill in the socket quickly by day 4 and four sockets were
completely covered by GT by day 7. Tenderness around the inflamed socket subsided by day 4 as the GT
invaded the socket and pain symptom decreases and subsequently the visual analogue scale (VAS) pain
score was reduced to zero for all sockets by day 7.

In group III ( » = 15), the dry sockets with its new clot formed following curettage were lased with low-
level laser over its entire buccal, occlusal and lingual surface. It was interesting to note that the mean
perisocket inflammation was reduced to 0.47 on day 4 and perisocket tenderness reduced to 0.33 on day 4.
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GT has filled in 75% of the socket by day 7. At day 7, all sockets, except for two, have healed completely,
pain symptoms and tenderness have subsided and patients have resumed to normal diet.

The follow-up phone call on day 14 showed 15 sockets in group II receiving CGF had complete resolution
of pain, as well as 15 sockets in LLLT-delivered group III but 10 sockets in conventionally treated group I
are still symptomatic. At day 21, seven sockets in conventionally treated group I was still having pain
symptoms and were still on follow-up at the oral surgery clinic in University Dental Hospital Sharjah.

It has been a common observation that following adequate treatment, dry sockets took a few days longer to
heal than uncomplicated healing sockets. 23 The idea of supporting and promoting healing by addition of
CGF arises from experiences in general surgical wound healing. Its scientific application in oral surgery
provide a cocktail of growth factors that act together in the newly freshened dry socket and enhances the
healing potential through its immune-modulation properties 26 that are able to suppress inflammation,
recruit, and proliferate the appropriate cells for regenerative capacity. Pain and tenderness are reduced
enabling return of early oral functions.

LLLT was only recently introduced in dental surgery over the last two decades. Its earlier use in the
orofacial region was geared toward esthetic medicine where low level laser light is able to penetrate skin
and subsequently stimulate fibroblast, collagen synthesis, and hyaluronic acid production for facial
rejuvenation. Oral wound healing mechanisms are supported through biostimulation at the cell and
molecular level, enhancing growth factors activity that include platelet derived growth factor and insulin-
like growth factor on fibroblast proliferation and collagen production. LLLT promotes proliferation and
migration of human gingival fibroblast, as well as other cellular effects, and responses, such as protein
production and growth factor expression. 272829 30

Treatment strategies for dry socket are difficult to identify because the etiology of dry socket is not well
understood. This study suggests that the conventional treatment for dry socket that relies on the body’s
natural healing process, is less effective compared with treatments using regenerative molecular or light
stimulation. CGF and LLLT have demonstrated its superiority in enhancing dry socket wound healing
compared with the conventional technique with respect to reducing inflammation, producing GT, and
relieving pain. Angiogenesis is an important phase in wound healing mechanism. CGF is a pack of several
essential growth factors that include vascular endothelial growth factor (VEGF), responsible for

angiogenesis and formation of new blood vessels. 16

Autologous CGF is safe to use without immunological rejection. Its preparation technique is easily learned
and the processing work for CGF production can be conducted at the chairside in the dental office or oral
surgery suite at an affordable cost. However, there are infection risk involved during the processing stage
and the procedure may be subjected to certain legal conditions in some countries. Furthermore, the extra
CGF processing time needed may impose time constraint in a busy practice. LLLT on the other hand is
much simpler to apply since it only involves delivering light energy using a special dental laser hand piece
or laser fiber tip to the tooth socket. The power dose requirements and setting parameters are easily learned
and the procedure is sterile and pain free unlike CGF where at least 9 mL of blood need to be withdrawn to
produce the growth factor-rich gel. However, laser technology is costly and the need to adhere to Laser
Protection Protocol may be an obstacle to provide this armamentarium in all surgical practice. Moreover,
there is still a gap in the search for the ideal LLLT irradiation parameters for surgical procedures in oral
surgery that is capable of promoting appropriate biostimulatory effects on cells involved in regenerative
process. 31 This discrepancy in parameter settings has led to diverse claims in clinical outcome following
LLLT application in wound healing strategies.
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Both CGF and LLLT help accelerate the synthesis of GT in dry socket. This study shows that pain
symptom in the healing dry socket is inversely proportional to the amount of GT formation. GT is new
reddish connective tissue and microscopic blood vessels that forms at the base of the dry socket during the
healing process. It is the prime clinical predictor in assessing how well the body is coping with the injury.
Sometimes, hypergranulation may occur with excess of GT formation as was seen in one patient from
group II. On the other hand, development and presence of endogenous growth factor inhibitors at the CGF
implantation site may interfere with binding of the growth factor to the corresponding growth factor
receptors, impeding cell growth and possibly delaying GT formation in wound healing. 32 These include
epidermal growth factor receptor inhibitor (EGFR-I), PDGF-I, and VEGF-I. New exogenous growth factor
delivery systems are now being developed to carry, deliver and control the spatiotemporal delivery of
growth factors required for the effective and safe use of growth factors as regenerative treatments in

clinical practice, and mitigate the effects of endogenous growth factor inhibitors. 33

Comparison of healing rate among the three groups in this study showed that the conventional treatment
group I took more than 7 days to match the healing phase of group-1I CGF-treated socket and group-III
LLLT-exposed socket ( p < 0.05). When healing rate between CGF and LLLT are compared, LLLT group
1T showed a delay of 4 days compared with CGF in GT formation and pain control. CGF treated socket
was superior to LLLT in its ability to generate 75% GT and eliminate pain symptom completely by day 7 (
p=10.001).

Conclusion

Occurrence of dry socket brought severe pain and misery to healthy patients following even simple tooth
extraction. Conventional dry socket treatment employing gentle curettage and irrigation still produce a
slow healing process. CGF and LLLT help accelerate the rate of GT formation and reduction of pain
symptom. CGF is superior to LLLT in its capacity to generate GT and eliminate pain symptom within the
first 7 days of treatment.
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Table 1

Perisocket inflammation and perisocket tenderness clinical scoring system

Perisocket inflammation Sore
Normal pink perisocket gingiva 0
Mild redness at perisocket gingiva 1
Moderate redness with increase vascularity at perisocket gingiva 2

Severe redness with increase vascularity at perisocket gingiva extending to vestibule | 3

Perisocket tenderness Score
No perisocket tenderness on palpation 0
Perisocket tenderness on palpation 1
Perisocket tenderness on slight touch 2
Perisocket tenderness on slight touch extending to vestibule and cheek 3

Open in a separate window
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Table 2

Scoring system employed for granulation tissue formation in the dry socket

Clinical presentation of socket

Open in a separate window

GT presence

No GT

GT score

Nil

Nnan in a canarata wrindnawr

GT in one quarter or less
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Table 3

Treatment response from the three options of dry socket treatment

Patient | Age Treatment
no. (y) | Gender | option Day 0 Day 4 Day 7
Pain | PSI | PST | GT | Pain | PSI | PST | GT | Pain | PSI | PST

1 53 | Female | CGF 7 2 3 Nil |0 0 1 + |0 0 0
2 39 | Female | CGF 8 2 3 Nil |0 1 0 ++ |10 0 0
3 28 | Male Control 10 |3 3 Nil | 6 2 2 Nil |3 2 1
4 35 | Male Control 9 2 3 Nil |5 2 2 + |5 2 2
5 38 | Male Control 8 2 2 Nil |6 2 2 Nil |3 1 2
6 33 | Male CGF 9 2 2 Nil |1 0 0 ++ |0 0 0
7 38 | Male CGF 8 3 3 Nil |0 0 0 ++ |0 0 0
8 29 | Male CGF 9 2 3 Nil |0 1 1 + 10 0 0
9 40 |Female | Control 10 |2 2 Nil |5 2 2 Nil | 3 2 1
10 49 | Female | Control 8 2 3 Nil | 4 2 3 Nil | 3 1 1
11 42 | Male Control 9 2 3 Nil |5 2 3 Nil | 0 2 2
12 40 | Female | CGF 9 2 3 Nil |1 0 0 ++ |10 0 0
13 38 | Female | CGF 7 2 2 Nil |0 1 1 + |0 0 0
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Table 4

29/01/21, 11:17

Mean clinical score for perisocket inflammation, perisocket tenderness, VAS pain score and
granulation tissue score for all three treatment groups

Perisocket Perisocket Pain score Granulation tissue
inflammation score | tenderness score score
Day | Group | Mean |SD | p- Mean [SD |p- Mean |SD | p- Mean ([SD | p-
Value Value Value Value
Day | Group |2.23 |[+0.43|0.954 |2.63 |+0.49|0.967 |8.67 |+0.92|0.690 |0.01 |=0.00 |-
0 I
Group |2.20 |+0.41 2.60 |+0.50 8.53 | £1.06 0.01 |+0.00
11
Group |2.20 |+0.41 2.60 |+0.50 8.40 |*1.05 0.01 |+0.00
11T
Day | Group |2.17 |£0.37|0.001 [2.20 |+0.40|0.001 |5.17 |+1.05|0.001 |0.23 |=+0.43|0.001
4 1
Group | 0.27 | +0.45 0.20 | +0.41 0.27 | +0.45 1.67 |+0.48
I
Group | 0.47 | +0.74 0.33 | +0.48 1.13 | +£0.35 1.27 | +0.45
111
Day | Group | 1.63 | £0.55|0.001 |1.67 |=+0.47|0.001 |3.03 |<+1.15|0.001 |1.17 |+0.37|0.001
7 I
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Table 5

Pain symptom scores (yes) on day 14 and 21 for all groups

Day Group Mean | SD p -Value
Day 14 | GroupI | 1.67 |+0.47 |0.002
Group II | 2.00 |+0.00
Group III | 2.00 | +£0.00
Day 21 | GroupI |1.77 |+0.430.018
GroupII |2.00 |=+0.00
Group III | 2.00 | +0.00

Abbreviation: SD, standard deviation.
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