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Abstract

Aim: The purpose of the study is to compare the influence of post-extraction socket compression on socket
dimension and orthodontic space closure.

Materials and Methods: This prospective study was conducted in the Department of Oral and Maxillofacial Surgery,
Indira Gandhi Government Dental College, Jammu. A formal ethical clearance was obtained from the institution. In
this study, 40 samples were taken that required tooth extraction for orthodontic purposes. Group A and Group B. In
Group A, patients received socket compression after orthodontic tooth extraction (n=20). Compression Group. In
Group B, patients did not receive socket compression after orthodontic tooth extraction (n=20). No Compression Group.

Result: There was a statistically significant change in ridge width after 1 week between Group A and Group B.
In other parameters, such as relative vertical ridge position, wound opening, mesiodistal space closure distance,
and Visual Analog Scale score, there was no statistically significant difference between the two groups.

Conclusion: The present study found that with respect to ridge height, sites that were compressed did not lose
significantly more dimensions than those that were not compressed. The present study found that socket compression
negatively affect the alveolar ridge width after 1 week. In relation to other parameters like wound opening, space
closure and pain, there was no statistical significant value between two groups.. With respect to ridge width, the
compression group did show a trend of having a small ridge width.
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Introduction

Exodontia or tooth extraction is defined as the
painless removal of a whole tooth or tooth root,
with minimal trauma to the investing tissue, so
that bone heals uneventfully and no post-operative
prosthetic problem is created.!

The most common method of resolving substantial
tooth size — arch length discrepancies is to
treat patients with the extraction of premolars.
Extracting a premolar can create more space that
is needed to resolve the discrepancy.

Removing the first premolars is a straightforward
method to correct anterior crowding, excessive
overjet, and protrusion. The created space is
utilized for alignment and retraction of incisors.[**!

Extraction of teeth with minimal trauma to the
surrounding structures is necessary to prevent harmful
sequela, including alveolar osteitis and loss of ridge
dimensions.?! The procedure of an extraction and the
healing process affect the residual ridge dimension.

The first step in an extraction procedure is the
separation of the periodontal ligament from the
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tooth. This is done by placing an elevator in the
purchase point (an area between the tooth root and
the alveolar bone) and rotating the instrument in
an apical direction. This elevator luxates the tooth.
Extraction forceps are then used to deliver the tooth
from the socket.!"!

After extraction, significant dimensional changes
occur in bone height and width.1*% This may range
from an average vertical loss of 1.5-2 mm and an
average loss in bucco-lingual width of 40-50%.17%

After the healing, it is often seen that the crest of

the residual ridge lingual to the initial tooth position

before extraction and concavity on the buccal
aspect of the ridge. Management of post-extraction
socket promotes healing of the alveolar ridge so that
prosthodontic replacement of teeth is not impaired.

One post-extraction management technique that

has traditionally been taught is socket compression.

Socket compression is the process of placing digital

pressure on the buccal and lingual/palatal aspects

of the alveolus following the extraction of a tooth.

Sufficient pressure is applied to reapproximate the

alveolus that is expanded during extraction. The

compression is carefully done so as not to crush
or fracture the bony walls. The rationale for the
compression is:

1. Toreduce the wound dimensions, which in turn
leads to faster healing by reapproximating the
buccal and lingual plate.

2. Toreapproximate the buccal and lingual walls
that were damaged or stretched apart while
luxating the tooth for better healing.

3. To reduce the bony undercuts,” reduce post-
operative pain.t'”!

Aim
The purpose of the study is to compare the influence

of post-extraction socket compression on socket
dimension and orthodontic space closure.

Materials and Methods

This prospective study was conducted in the
Department of Oral and Maxillofacial Surgery,
Indira Gandhi Government Dental College,

Post extraction dimensional changes on socket compression
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Jammu. A formal ethical clearance was obtained

from the institution. Informed consent was obtained

from the patients before including them in the

study. In this study, 40 samples were taken that

required tooth extraction for orthodontic purposes.

Group A and Group B:

e In Group A, patients received socket
compression after orthodontic tooth extraction
(n =20). Compression group

e In Group B, patients did not receive socket
compression after orthodontic tooth extraction
(n=20). No compression group.

All teeth were extracted under Local anesthesia
atraumatically. The compression group received
socket compression after extraction using digital
pressure to reduce the expanded socket dimensions
toward the original pre-extraction width, whereas
the no compression group did not receive any
sort of socket manipulation or compression after
extraction. Patients were recalled after 1 week,
1 month, and 3 months.

Inclusion criteria

Patients who are 18 years and above, and those
who required orthodontic tooth extraction, were
included in the study.

Exclusion criteria

e Patients who required a transalveolar tooth
extraction.

e Conditions that may impair wound healing
(HIV/AIDS), chemotherapy, systemic steroids,
radiotherapy, bisphosphonates, and benign or
malignant pathology within the jaws were
excluded from the study.

e  Smokers and alcoholics were also excluded
from the study.

Measurement and evaluation
parameters

1. Ridge width and Height:
e Bone width (BW) was measured as the
width (in mm) of the alveolar crest recorded
at h3mm with the help of a specifically
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designed bone caliper. The sharp points
of the caliper penetrate the anesthetized
mucosa until the surface of the bone is
reached. A millimeter scale near the handle
end of the caliper will give an accurate
reading of ridge thickness [Figure 1].

e Relative vertical ridge position (rVRP)
was measured as the distance (in mm)
from hCEJ to hcrest.

e hCEJ — plane passing through CEJ of
adjacent teeth, hcrest- the most coronal
point of the alveolar crest. The distance
between the hCEJ and the hcrest is
measured on the mesial and distal side of
the socket, and the mean is taken [Figure 2].

2. Wound opening with the help of a calibrated
William periodontal probe.

3. Space closure-mesiodistal distance (in mm)
of the gap after orthodontic tooth extraction
between the distal surface of the canine
and mesial surface of the second premolar
[Figure 3].

4. Pain was measured using the Visual Analog
Scale (VAS). [SCORE — 0 to 10] [Figure 4].

Statistical methods

The recorded data were compiled and entered in a
spreadsheet (Microsoft Excel) and then exported
to the data editor of SPSS Version 20.0 (SPSS Inc.,

Figure 1: Measurement of bone width with a specifically
designed bone caliper
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Chicago, Illinois, USA). Data were expressed as
mean+SD. The Shapiro—Wilk test was applied to

Figure 2: Measurement of relative vertical ridge
on RvG through a plane passing through the CEJ of
adjacent teeth

Figure 3: Measurement of space closure — mesiodistal
distance after orthodontic tooth extraction
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Figure 4: Visual Analog Scale for pain
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test the normality of the data. Student’s independent
t-test was employed for comparison of various
variables between two groups. P < 0.05 was
considered statistically significant.

Result

The participants in Group A had an initial mean
ridge width of 7.84 mm preoperatively, which was
measured with a bone caliper, and in Group B, it
was 7.87 mm.

The mean ridge width after 1 week was 7.23 mm
in Group A, and in Group B it was 7.85 mm. There
was a statistically significant change in ridge width
after 1 week between Group A and Group B, with
P = 0.032. The ridge width after 1 month and
after 3 months between the two groups was not
statistically significant [Table 1 and Figure 5].

The participants in Group A had an initial
relative vertical ridge position of 1.54 mm, and
after 1 week, 1 month, and 3 months, it was
1.51 mm, 1.46 mm, and 1.42 mm, respectively.
The participants in Group B had an initial relative
vertical ridge position of 1.51 mm, and after
1 week, 1 month, and 3 months, it was 1.49 mm,
1.43 mm, and 1.38 mm, respectively.

There was no statistical difference between the two
groups [Table 2 and Figure 6].

Group A patients had a wound opening of 7.08 mm
after extraction of the tooth, and after 1 week,
1 month, and 3 months, it was 6.83 mm, 0 mm,
Table 1: Comparison based on bone width (mm) in
two groups at various intervals of time
Group B
(n=20)

Time interval Group A P-value

((521)]

Mean SD Mean SD
Pre-operative 784 1324 787 1197 0.941

After 1 week 723 0817 785 0854  0.032%*
After I month  7.76 0915 784 0.873 0.779
After 3 months 779 0891 783 0913 0.889

SD: Standard deviation.*Between Group A and Group B after 1
week, the p value is 0.03 which is statistical significant because
p<0.05 was considered significant.
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respectively. Group B patients had a wound
opening of 7.13 mm after extraction, and after
1 week, 1 month, and 3 months, it was 6.87 mm and
0 mm. There was no statistical difference between
the two groups [Table 3 and Figure 7].
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Table 2: Comparison based on relative vertical ridge
position (mm) in two groups at various intervals of time

Group A
(n=20)

Time interval Group B P-value

(n=20)
Mean N)J

Mean SD
After extraction  1.54  0.733 1.51  0.631 0.891

After 1 week 1.51  0.644 149 0772  0.929
After 1 month 146 0.757 143 0.781  0.903
After 3 months 142 0.623 138 0.651  0.843

Post extraction dimensional changes on socket compression

SD: Standard deviation

Table 3: Comparison based on wound opening in two

groups at various intervals of time

Time interval Group A Group B P-value
(n=20) (n=20)
Mean SD Mean SD
After extraction ~ 7.08 1.218 7.13  1.315 0.901
After 1 week 6.83 0943 6.87 1.038 0.899
After 1 month 0.00 - 0.00 - -
After 3 months 0.00 - 0.00 - -

SD: Standard deviation

Table 4: Comparison based on space closure
mesiodistal distance (mm) in two groups at various
intervals of time

P-value

Time interval Group A

(n=20)

Group B
(n=20)

Mean SD

Mean SD
After extraction 10.43  1.548 10.46 1.463  0.951

After 1 week 10.19 1463 10.21 1336 0.964
After 1 month 737 1317 741 1504 0.929
After 3 months 416 1561 4.19 1418 0.949

SD: Standard deviation

In Group A, the mean mesiodistal distance after
extraction was 10.43 mm, and after 1 week,
1 month, and 3 months, it was 10.19 mm, 7.37 mm,
and 4.16 mm, respectively. In Group B, the mean
mesiodistal distance after extraction was 10.46 mm,
and after 1 week, 1 month, and 3 months, it was 10.21,
7.41, and 4.19. There was no statistical difference
between the two groups [Table 4 and Figure §].

Similarly, the VAS score in Group A after 1 week,
1 month, and 3 months was 2.7, 0, and 0. In
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Table 5: Comparison based on VAS score in two

groups at various intervals of time

Time interval Group Group B P-value
A (n=20) (n=20)
Mean SD Mean SD
After 1 week 2.7 1342 2.6 1465 0.823
After 1 month 0.00 - 0.00 - -
After 3 months  0.00 - 0.00 - -
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Figure 8: Space closure mesiodistal distance (mm) in
two groups
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Figure 9: Visual Analog Scale score in two groups at
various intervals of time

Group B, the VAS score was 2.6 and 0, respectively.
No significant difference was noted between the
two groups [Table 5 and Figure 9].

Discussion

Socket compression has been documented as a
protocol after dental extraction.['""'*! In this study,



a statistically significant difference was seen in
ridge width after 1 week between the two groups. In
Group A, there was a significant reduction in ridge
width after 1 week when compared to Group B.
This significant reduction in ridge width may be
potentially attributed to reduced dimensions that
have occurred when sockets were compressed
digitally with fingers and thumb buccolingually
with the help of a gauze piece. The ridge width
after 1 month and after 3 months between the two
groups was not statistically significant.

The present study compared the relative vertical
ridge position in the compression as well as the
non-compression group. However, no statistically
significant difference was noted between the two
groups. However, it was found that the severity of
extraction affects the amount of bone remodeling.['
Ifthe periosteum is separated, this will lead to more
buccal ridge resorption. Extractions that were done
with a flapless approach led to less ridge resorption.

In our study, wound opening after orthodontic tooth
extraction was compared between two groups. Part
of the rationale for compression is that it may help
to create a faster soft-tissue closure due to reduced
“jump” distance for wound healing. Ramfjord
found that epithelium migrates at 0.5 mm/day.
In addition, this epithelium would migrate from
the edges of the wound toward the center.!'"
No statistically significant difference was noted
between the two groups.

Similarly, space closure after orthodontic tooth
extraction between the distal surface of the canine
and mesial surface of the second premolar, and
pain with VAS score between the two groups were
compared, and no significant difference was noted.

Conclusion

The present study found that with respect to ridge
height, sites that were compressed did not lose
significantly more dimensions than those that were
not compressed. Sites that were compressed and
sites that were not, healed and mesiodistal closure
of space at approximately the same rate.

Post extraction dimensional changes on socket compression
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With respect to ridge width, the compression
group did show a trend of having a small ridge
width.
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