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Background and objectives: Tooth extraction triggers the loss of surrounding alveolar soft tis-
sue and bone. Numerous socket preservation techniques have been used by clinical surgeons;
the issue with all existing techniques is the loss of soft tissue anatomy, resulting in a flat soft
tissue architecture. Our study introduces an innovative ridge preservation technique that ad-
dresses this problem; it involved using an anatomically shaped composite resin lid that acts as a
graft sealant and an approach for maintaining the soft tissue cervical profile.

Material and Methods: The Extraction Socket Seal (ESS) technique was applied for 23 patients
for socket preservation; atraumatic extraction of hopeless tooth was performed. The extraction
socket was filled up with bone grafting material. After that, the composite resin lid, which was
fabricated by the Cervico system was placed into the extraction socket. Finally, the lid was con-
nected to the adjacent teeth with an adhesive system and composite resin material. The pa-
tients were evaluated for a three-month interval for any complications and success of Extrac-
tion Socket Seal (ESS) technique. The data were tested by descriptive data analysis using the
Statistical Package for Social Sciences (SPSS, version 29).

Results: The proposed technique has been successfully performed in twenty-three cases; 13
cases were male and 10 cases were female; and the mean age of all cases was 32 years. Extrac-
tion Socket Seal (ESS) technique utilizing a composite resin lid fabricated from the Cervico sys-
tem was used as socket sealant placed directly to cover the bone graft, and we found that it
provided an excellent “barrier” for the graft without any unwanted complications. After three
months, radiographs showed good bone healing, and the mean socket soft tissue healing score
was 4 (Very good wound healing), and most importantly the soft tissue architecture and shape
were well preserved.

Conclusions: We concluded that the Extraction Socket Seal (ESS) technique offers a very simple
and time-saving technique for alveolar ridge preservation after tooth extraction for both anteri-
or and posterior extraction sockets, and it provides a good seal for the graft material and the
soft tissue anatomy was well preserved.
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INTRODUCTION

The alveolar processes and shape depend on
tooth so it undergoes dramatic structural
changes after teeth extraction.' The manage-
ment and preservation of extraction sockets
might pose a challenge for practitioners in
their daily surgical practice.’

bone resorption typically occurs within the
initial 2 to 3 months following tooth extrac-
tion; however, alveolar dimensional changes
may continue for up to 1 year afterward, re-
sulting in nearly 50% reduction of the bucco-
lingual dimension of the ridge of the alveo-

It is w1dely accepted that the highest rate of lus’3 the resorption 1s primarﬂy and most
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commonly attributed to the plate of the
labial bone.*

The success of implant treatment can only
be considered when both aesthetic and
functional goals have been guaranteed,
thus, having an adequate alveolar bone
crest and bone volume are crucial for ob-
taining rehabilitation by dental implants,
satisfying both aesthetic and functional
requirements.” For this reason, socket
preservation procedures have been fol-
lowed and implemented to maintain the
volume of the bone and soft tissues after
tooth extractions. The socket preservation
procedures after tooth extraction are essen-
tial as they enable the placement of an im-
plant fixture of larger diameter and length,
compared to the post-extraction sockets
that have not been preserved.® Additional-
ly, they diminish the necessity for bone
reconstruction and complex bone grafting
techniques at the time of implant place-
ment.°

Many different techniques of alveolar
ridge preservation procedures have been
suggested with the aim of preserving hard
and soft tissue dimensions after tooth ex-
traction, which is generally important in
cases of anterior aesthetic and posterior
implant placement, where optimal bone
and soft tissue availability are essential for
achieving a successful treatment outcome.’
The most prevalent alveolar ridge preser-
vation techniques typically consist of bone
graft placement into the alveolar socket
immediately after atraumatic tooth extrac-
tion, and nearly the majority of ridge
preservation techniques focus primarily on
the preservation of hard tissue only; For
this reason, we propose and evaluate a new
and novel ridge preservation technique
named Extraction Socket Seal (ESS)
which focuses on the preservation of both
hard tissue dimensions and soft tissue cer-
vical profile anatomy following tooth ex-
traction with a simple approach by using
the Cervico System.

METHODS

Patient Selection:

A clinical study was conducted on twenty-
three patients who indicated for tooth ex-
traction from January 2022 to October
2023; a total of 23 tooth extractions were
done for twenty-three patients. Patients
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were included if: they were 18 years of
age or older; indicated for single tooth ex-
traction in any part of the mouth; anterior
region (central and lateral incisors and ca-
nines), premolar region (1st and 2nd pre-
molars), and molar region (Ist and 2nd
molars). Patients who're pregnant or in
lactation, have bleeding disorders, use
steroid or anticoagulant drugs, have im-
mune proliferative or autoimmune disor-
ders, smoking habit, having poor oral hy-
giene and motivation, have acute inflam-
mation, and patients who were unlikely to
maintain appointment schedule were ex-
cluded from the study. Patients had hope-
less tooth and the reasons for the extrac-
tion of teeth included in the study were
periodontal disease, severe decay, root
fracture, endodontic complications, or
trauma. And when the situations were
contraindicated for immediate implant
placement, instead of immediate implant
placement, socket preservation was fol-
lowed with a novel approach.

Ethical approval was obtained by the Ethi-
cal Committee of the College of Dentistry,
Hawler Medical University, Erbil, Iraq.
The research adhered to globally recog-
nized standards for the protection of hu-
man research participants, aligning with
key international guidelines such as the
Declaration of Helsinki. Prior to the com-
mencement of the study, explicit informed
consent was obtained from each partici-
pating patient.

Surgical procedure and fabrication of
Socket Seal:

Step 1: Clinical and Radiographic Evalua-
tion:

After a thorough clinical examination, a
preoperative radiographic evaluation with
an orthopantomogram (OPG) and peri-
apical view were done for all twenty-three
patients Figures 1 and 2.
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Figure 2: OPG of the patient; upper left 1** molar was painful as the palatal cusp was fractured and decided
for tooth extraction.

Step 2: A flapless, “atraumatic” extraction
of the hopeless tooth was performed for all
the cases (Figure 3). This step was done
either by extracting the whole tooth using
extraction forceps or by carefully section-
ing the tooth with dental carbide surgical
burs into multiple pieces for cases with
divergent roots in premolars and molars,
and extracting the roots using fine extrac-
tion elevators.

Step 3: In the third step, the socket's soft
tissue cervical profile size and shape are
assessed using appropriate tools from
(Cervico Guide) from (VP Innovato Hold-
ings Ltd., Lemessos, Cyprus). Subsequent-
ly, the proper size and shape of the
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composite resin lid are selected Figure 4.
Step 4: This Includes the fabrication of the
composite resin lid using the mold of Cervi-
co system (VP Innovato Holdings Ltd., Le-
messos, Cyprus), utilizing a nano-hybrid
flowable composite resin material, polish-
ing brushes, and paste. We named the com-
posite resin lid the Extraction Socket Seal
(ESS) as it acts as a lid that plugs the ex-
traction socket and seals it. The Cervico
system is primarily designed for the fabrica-
tion of customized healing abutments for
dental implants of any dental implant sys-
tem; and for gaining a nice emergence pro-
file around implants Figure 5. But we use it
in a different way and for another purpose
in our research.
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Figure 3: Atraumatic Extraction of the tooth.

oot

Anterior Premolars Square molars Elongated molars

Figure 4: Evaluation of the soft tissue cervical profile of the extraction socket with the appropriate tool
(Cervico Guide).
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Figure 5: Cervico mold used for fabrication of com-
posite lid; Extraction Socket Seal (ESS).

Step 5: This step involves the cleaning of
the extraction socket thoroughly by using
curettage. followed by vigorous irrigation
with a sterile saline solution.

Step 6: The extraction socket was filled
with bone graft material (Figure 6). It’s
essential that the bone graft be placed in a
way that ensures it extends up to Imm
away from the cervical soft tissue margin.

Figure 6: Filling up the socket with bone grafting.

Step 7: After careful isolation, the Uni-
Bond self-etching bonding system was ap-
plied to the proximal surfaces of the adja-
cent teeth of the extraction socket, and a
light cure was applied according to the
protocol for using Uni-Bond as an adhe-
sive system for direct bonding

of composites to the tooth surface. Using
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Uni-Bond is essential as it is very hydro-
philic, avoids using acid etching gel and
provides exceptional performance and
bond strength.®

Step 8: This step consists of the place-
ment of the composite resin lid
(Extraction Socket Seal ESS) into the
socket in alignment with its pre-extraction ori-
entation; the 1id should extend at least Imm
deep into the socket and protrude at least
2 mm above the soft tissue margins, and
without interfering with the occlusion. A
Uni-Bond self-etching bonding agent is
then applied to the occlusal surface of the
lid and again to the proximal surfaces of
the adjacent teeth to the extraction socket
and light cured. Finally, the lid is con-
nected to the adjacent teeth with a light
curable composite resin material. It is
very important to reinforce the composite
resin lid fixation with a fiber-reinforced
system, or any suitable fiber reinforced
tape, or orthodontic retainer wire Figure
7.

Figure 7: Placement of the composite resin lid
(Extraction Socket Seal ESS) into the socket and
fixing it with flowable composite with adjacent
tooth.
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Step 9: Occlusion evaluation is the last
step of Extraction Socket Seal (ESS)
technique; to be sure that the composite
lid is out of occlusion and that the compo-
site resin material does not interfere with
the occlusion of the opposite dentition of
the patient.

Follow-up and Evaluation of socket
Healing :

After a three months interval clinical suc-
cess and complications of Extraction
Socket Seal (ESS) technique for socket
preservation were assessed and the wound

healing of the socket was evaluated after
removal of the composite lid using the
healing index by Landry et al. °, (Table 1)
which grades the wound on a scale of 1-5,
where 1 indicates very poor healing and 5
indicates excellent healing.’

Table 1: Wound Healing Index which was used for assessing the wound healing of the sockets.

Healing index Tissue color Bleeding on
palpation
1: Very Poor 250% of red Yes
Two or more gingiva
signs are pre-
sent
2: Poor 250% of red Yes
gingiva
3: Good 25-50% of No
red gingiva
4: Very Good <25% of red No
gingiva
5: Excellent All pink tis- No
sues
Data Analysis:

The data were tested by descriptive data
analysis using the Statistical Package for
Social Sciences (SPSS, version 29) (IBM
Corp., NY, USA).

RESULTS:

Twenty-three cases were enrolled in our
study from January 2022 to October
2023; 13 (56.5%) cases were male and 10
(43.5%) cases were female, and the mean
age of all cases was 32 years with Std.

Table 2: Gender of patients enrolled in the study.

Frequency
Valid Male 13
Female 10
Total 23
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Granula- Incision margin Suppuration
tion tissue
Yes Not epithelized, with Yes
loss of epithelium be-
yond incision margin
Yes Not epithelized, with No
exposed connective
tissue
No No exposed connective No
tissue
No No exposed connective No
tissue
No No exposed connective No
tissue

Deviation of 10.307. The details of the
gender of individuals who participated in
the research are presented in Table 2.

Percent Valid Per- Cumulative Per-
cent cent
56.5 56.5 56.5
43,5 435 100.0
100.0 100.0
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Table 3: Distribution of tooth extractions according to anterior, premolar and molar regions.

Valid Anterior Region 13 56.5 56.5 56.5
Premolar Region 6 26.1 26.1 82.6
Molar Region 4 17.4 17.4 100.0

Total 23 100.0 100.0

After a three months interval clinical suc-
cess and complications of Extraction Sock-
et Seal (ESS) technique for socket preser-
vation were done and the wound healing of
the socket was assessed. All the socket
preservation approach followed in the re-
search were successful except in one case.

Regarding the evaluation of wound healing
of the sockets after 3 months; healing in-
dex Landry et al. ° was used and results
showed that the mean score was (4: Very

good wound healing). The details of
wound healing of the sockets among the
twenty-three individuals who participated
in the research are presented in Table 4 and
depicted in Figures 8 and 9.

Table 4: Results of wound healing of the sockets after 3 months using the healing index.

1: Very poor 0 0 0 0
2: Poor 1 43 43 43
3: Good 4 17.4 17.4 21.7 0.797
4: Very Good 12 52.2 52.2 73.9
5: Excellent 6 26.1 26.1 100.0
Total 23 100.0 100.0

Poor Good

Excellent

Very Good

Figure 9: Bar chart showing the percentage of healing index among the samples.
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Most importantly, after 3 months peri-
apical x-ray revealed healing of extraction
sockets, and the soft tissue architecture is
well preserved with an anatomically shaped

composite resin lid Figure 9.

Figure 9: Peri-apical x-ray after three months revealed healing of extraction socket, the soft tissue archi-
tecture is well preserved with an anatomically shaped composite resin lid (in this case with the shape of

the cervical profile of molar tooth).

Regarding complications of the proposed
technique, only 1 case of molar extraction
was faced with a problem in which the
composite lid (Extraction Socket Seal ESS)
dislodged from the extraction socket after 2

Table 5: Rate of complications among 23 extractions.

weeks and lost its fixation to adjacent teeth.
Table 5 shows the percentage of problems/
complications in the proposed technique of
socket preservation.

Frequency Percent Valid Per- Cumulative
cent Percent
Valid No Complications 22 95.7 95.7 95.7
Complications 1 4.3 4.3 100.0
Total 23 100.0 100.0

And the complication that occurred goes to
one of the early cases of the followed tech-
nique, and the problem was controlled and
solved for all the cases by using enforce-
ment the composite resin material with or-
thodontic retainer wire. Figure 10 illustrates

the use of orthodontic retainer wire for rein-
forcement of fixation of the composite lid
(Extraction Socket Seal ESS) to adjacent
teeth that are used for socket preservation of
an extracted hopeless 2" premolar.

Figure 10: Reinforcement of fixation of the composite lid (Extraction Socket Seal ESS) with adjacent teeth.
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Figure 11: Extraction Socket Seal (ESS) is used for socket preservation and as a temporary

DISCUSSION

Ridge preservation techniques have been
extensively documented and proven to be
successful in maintaining the dimensions of
alveolar bone ridge anatomy.'® Now a day,
techniques involving a flapless approach
are generally recommended as being more
efficient with regards to hard tissue preser-
vation. However, a potential drawback of
these techniques is the tendency to establish
a flat soft tissue architecture. As a result,
more advanced and complex procedures of
soft tissue manipulation procedures may be
required at the time of implant placement or
restoration.'""'* Traditional socket preserva-
tion techniques have focused primarily on
maintaining hard tissue dimensions, often
neglecting the preservation of soft tissue
anatomy. However, a novel technique pre-
sented in the research article focuses on ad-
dressing both aspects using a composite
resin lid named Extraction Socket Seal
(ESS) as a graft sealant and soft tissue cer-
vical profile shape maintenance device.

The study conducted by the researchers
aimed to evaluate the efficacy of this inno-
vative approach for preserving alveolar
ridge morphology. The technique involved
a series of steps, including atraumatic tooth
extraction, fabrication of a composite resin
lid, socket cleaning, grafting, and fixation
of the lid with adjacent teeth. This compre-
hensive approach ensured not only the
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preservation of hard tissue dimensions, but
also the maintenance of soft tissue cervical
profile anatomy. One notable advantage of
the proposed technique is its simplicity and
time-saving nature. By utilizing a pre-
fabricated composite resin lid, the clinicians
were able to streamline the socket preserva-
tion procedure. Additionally, the use of the
Cervico system facilitates the selection of
the appropriate size and shape of the lid,
ensuring optimal adaptation to the extrac-
tion socket. The study's findings demon-
strated promising outcomes. Radiographic
evaluation revealed good bone healing, in-
dicating successful preservation of hard tis-
sue dimensions. Importantly, the soft tissue
architecture was well preserved, addressing
a common concern with traditional socket
preservation techniques. This preservation
of soft tissue anatomy is crucial for achiev-
ing optimal aesthetic outcomes, especially
in cases involving anterior teeth. Plus, to the
benefits mentioned, it has another ad-
vantage when used in the anterior region of
the mouth; the Extraction Socket Seal (ESS)
can be used as a temporary tooth which in-
creases the patient’s satisfaction and saves
time and cost for both of the patient and the
operator Figure 11.
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The low rate of complications observed in
the study further highlights the reliability of
the technique. The overall success rate was
high, with only one case experiencing a lid
fixation-related complication. Moreover,
the researchers were able to address this
issue by reinforcing the composite resin
material with orthodontic retainer wire, en-
suring long-term stability.

One of the limitations for the use of our
protocol is in a clinical situation where the
adjacent teeth are absent and we might fail
to fix and connection of the composite lid.
It is essential to highlight the importance of
ensuring the stability of the composite resin
lid during the healing process.

Overall, the findings of this study suggest
that the novel technique for socket preser-
vation offers a viable solution for preserv-
ing both hard and soft tissue dimensions
following tooth extraction. By integrating
composite resin lids into the preservation
process, clinicians can achieve predictable
outcomes with minimal complications. This
approach has the potential to enhance the
success of subsequent implant therapy by
providing a favorable environment for im-
plant placement.

CONCLUSIONS

In conclusion, the Extraction Socket Seal
(ESS) technique provides valuable insights
into an innovative approach for socket
preservation after tooth extraction. By fo-
cusing on the preservation of both hard and
soft tissue dimensions, this approach repre-
sents a significant advancement in dental
implantology. Further studies are needed
with a larger number of samples to evaluate
Extraction Socket Seal (ESS) technique for
different clinical scenarios after tooth ex-
traction.
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