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ABSTRACT:

Aims and objectives:

Periodontitis is the most common disease of periodontium leading to the loss of teeth in adults.
Various studies have shown that periodontal ligament cells help in the regeneration of damaged
periodontium.

Methodology:

A randomized control trial from a multiple-center study was conducted among the population of
Karachi. To repair the periodontal intra-bony abnormalities, autologous periodontal ligament
cells were combined with bony minerals. Patients were grouped into Group A (Control group)
and Group B (Treatment group). After 12 months of follow up the extent of the disease was
analyzed among the population of Karachi, Pakistan. To assess the treatment's efficacy, the
study's outcome was based on the regeneration of alveolar bone followed by surgery.

Results:

Ninety-two patients with the disease of periodontium with intra-bony defects were enrolled
belonging to the age group 20 to 55 years. Out of these patients, 48 were enrolled in the control
group and 44 were enrolled in the treatment group. These patients were clinically evaluated
along with the surgical procedure. Clinically no adverse signs were observed concerning
periodontal ligament cells. The study’s results revealed a significant rise in the height of the bone
along with a decrease in the depth of bone defect (p < 0.001). There was no statistically
significant difference between the two groups (p > 0.05).

Conclusions:

This study concluded that periodontal intra-bony defects can be treated effectively with the help
of autologous periodontal ligament cells.
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INTRODUCTION:

Globally, periodontitis is one of the most common localized infectious diseases of periodontium
caused by opportunistic bacteria and sub-gingival plague accumulation in the oral cavity (1). It is
also the main cause of tooth loss in middle age adults with which time destroys the supporting
structures of teeth (2). Hence, if it is left untreated it may result in severe pathological
inflammatory consequences due to the changes which occur in the supporting structure of teeth
(3). The Clinical symptoms of periodontitis include loss of clinical attachment level and probing
pocket depth on the contrary radiographically loss of alveolar bone is observed (4). Various
studies have shown that the most common type of periodontitis among adults is moderate
periodontitis, and only 15% of people at some point in their lives experience severe generalized
periodontitis (5). Periodontal disease is one of the most significant issues which is being faced by
dentists, patients, and public healthcare professionals. It should be noted that in traditional
treatment methods, whether through non-surgical or surgical therapy, the periodontal supporting
structures are destroyed by periodontal disease to some extent (6). There is a dire need to have
efficient treatment options for intra-bony defects so that a quality and healthy lifestyle can be
adopted (7). Usually, the conventional method of treating the disease of periodontium arrests the
disease but unfortunately, it does not regain the support of bone or connective tissue which is lost
during the disease process (8, 9). In recent years, dentists have been using regenerative
procedures to restore bone, cementum, and the periodontal ligament (10). Numerous pieces of
evidence have shown that treating single or numerous intra-bony abnormalities with periodontal
regeneration is effective and predictable (11). According to recent developments in stem cell
biology and regenerative medicine, cell-based therapy is possible now for the treatment of
periodontium. Various studies have also shown that auto-grafts, xeno-grafts, allografts, and
alloplastic materials can also be used for periodontal ligaments to re-grow (12). Numerous cells
such as osteoblastic, and cementoblasts can be used to regenerate a variety of periodontal tissues.
Several in vitro and in vivo models have produced positive results in various pre-clinical studies
(13). There is evidence that the periodontal ligament tissue cells can develop full periodontal
attachment apparatus. Few progenitor cells of periodontal ligament cells are thought to be
responsible for the regeneration of periodontal ligament cells; as a result, the involvement of
these mesenchymal stem/stromal cells (MSCs) is necessary for the regeneration of periodontium
(14). The long-term objective of periodontal therapy is to restore the functional attachment
apparatus of the periodontium, which involves the distinct tissues, of periodontium which is
eventually damaged due to periodontitis. Hence, deep intraosseous defects even persisted after
the therapy of periodontium (15). Various methods have been used for periodontal regeneration
to enhance the immediate and long-term clinical results of periodontally damaged teeth
presenting with decreased periodontal support and deep pockets. Patients who participate in
supportive periodontal-care programs have an increased risk of tooth loss if their deep pockets
continue after active periodontal therapy (16). Deep intra-bony abnormalities and teeth with deep
pockets are regarded as clinically challenging cases (17). To treat periodontal intra-bony defects,
periodontal ligament stem cells will be utilized to evaluate their efficacy. This study will help to
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provide the effectiveness of periodontal stem cells in regenerative dentistry among the
population of Karachi, Pakistan.

MATERIALS AND METHODS:

A randomized control trial was conducted among the four dental hospitals situated in
Karachi, Pakistan. Ninety-two patients from these hospitals were recruited. From each
hospital, 23 patients were randomly assigned to the study. Only those patients were
recruited in the study that had the disease of periodontium with intra-bony defects
belonging to the age group 20 to 55 years. Out of these 48 patients were enrolled in the
control group and 44 in the treatment group. This study was conducted from 1 June 2019 to
31 December 2019 and by the end of December 2022 the study was completed with a
follow-up of twelve months. The study was approved by the ethical review board of Jinnah
Medical and Dental College and Hospital. All the patients were informed about the study
subject. Only those patients were included in the study that fulfilled the criteria of selection
while the rest of the patients was excluded from the study. Once the oral and clinical
diagnosis of all the patients was done they were asked to fill out the informed consent. For
the assessment, initially, the patient was asked to maintain oral hygiene, scaling and root
planning were also recommended to avoid any bacterial infection in the mouth. To analyze
the osteogenic activity, the third molar of the patients was used to provide a periodontal
ligament sheet. For this purpose, the patient was recommended to extract the third molar
because of its non-functional ability. Post-operative complications were recorded and were
also examined. At different stages, patients were asked to get their blood and
immunoglobulins tests done. In this study, all the teeth which have received the treatment
were randomly included in the study. The data were analyzed and subjected to SPSS
software version 21. The primary outcome was based on protocol. Independent group tests
were performed for the baseline comparison between age and clinical indices. The
comparison of gender between the groups was analyzed by using Fisher’s exact probability
test. Hence, repeated measure analysis of variance was used to assess the changes in
clinical indices. A P-value of < 0.05 was considered significant.

http://xisdxjxsu.asia VOLUME 19 ISSUE 02 FEBRUARY 2023 55-66



Journal of Xi’an Shiyou University, Natural Science Edition ISSN: 1673-064X

Figure-1 Flow diagram for patient selection, randomization, and follow-up
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Fig 2- Flow diagram of a procedure
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RESULTS:

In the study, Ninety-two patients were recruited. Forty-eight patients were randomly taken for
the control and forty-four patients were taken in the treatment group. Although, only 61 teeth
received surgery. Hence, Fisher’s exact probability test revealed no significant group differences.
In this study, those patients were enrolled who had an extraction of wisdom teeth due to
impaction and non-functionality. Before surgical extraction, two assessors of teeth concluded
that teeth need extraction. For cell isolation, the sample of the extracted tooth was used. The
colony-forming abilities of all the cells were positive for the mesenchymal stem cells (MSC
markers), and on the contrary, it was negative for the hematopoietic markers. Hence no adverse
effects were observed among the patients after post-operative healing. Patients were asked to get
their blood and urine test post-operatively within the following timeframe (two weeks, three
months, and twelve months postoperatively). Hence the results of these tests revealed that none
of the values exceeded its clinical reference value. The results of the study revealed that no tooth
was lost during this procedure. Hence the bone height was increased during the 3, 6, and 12
months with a decrease in bony defects. With time, bone height increased significantly (p <
0.001). However, no statistically significant differences were found between the treatment group
and the Control group (p > 0.05) as shown in Table 2. At 3 months, post-surgery, the results
revealed that no significant difference was observed in the clinical periodontal parameters (p >
0.05) as shown in Table 3.

Table 1- Demographic characteristics of patients with baseline measurements of the teeth.

Characteristics Control Group Treatment Group P-value
(n=48) (n=44)

Gender 0.130

Male 22 19

Female 26 25

Age (mean £ SE) 27.04 £5.90 29.08 £ 2.22 0.052

Clinical 4.28 £2.40 414+1.32 0.0792

Attachment Level

(mean £ SE)

Bone Defect (mean 7.10+1.23 7.01+1.62 0.891

+ SE)

Pocket Depth

(mean * SE)

Facial 4.88 £1.39 542 +1.12 0.176

Palatal 478 +1.21 534+ 1.10 0.272
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Table 2- The depth of intra-bony defects observed between the control and treatment
group within a time frame of (3,6 and 12 months)

Number | Baseline Three Six Twelve F P
of Teeth survey months months months | value | value
Control
Group 48 6.19+1.77 | 381+182 | 411+143 479131 | 0.10 | 0.741
(n=48)
Treatment
Group 44 6.20+255 | 3.89+£163 | 451+1.77 | 439+2.01
(n=44)

Table 3- Clinical periodontal parameters observed between control and treatment group

Number | Surfaces | Baseline Three F P
of teeth | of teeth | survey months value | value
Clinical attachment loss
e Control Group 48 5.18+1.50 | 5.01+1.40 | 0.810 | 0.361
e Treatment 44 510+1.42 | 440+1.10
Group
Pocket depths
e Control Group 48 Buccal 560+ 150 | 3.80+0.71 | 0.890 | 0.323
e Treatment 44 Buccal 6.40£1.90 | 3.79+£1.02
Group
e Control Group 48 Palatal 580+1.40 | 3.70+0.50 | 2.109 | 0.140
e Treatment 44 Palatal 6.20+1.30 | 4.19+£0.80
Group
DISCUSSION:

Various procedures are available for the treatment of periodontal intra-bony defects clinically,
but dentists in Karachi, Pakistan are still looking for more reliable regenerative treatments that
are less technically sensitive, promote the regeneration of tissues rapidly, and apply to a wide
range of periodontal conditions that are seen regularly in dental hospitals and OPD. Various
animal studies have revealed that periodontal ligament cells have played a vital role in the
therapy of periodontium (18). Several pieces of evidence have been revealed from various
studies that periodontal regeneration is an effective way to treat the diseases of the periodontium
as a result of which regenerative procedure of periodontium has become common (19-21).
Before this therapy progresses, critical challenges such as the immunogenicity of cells must be
resolved and it should be economical (22-25). Cell-based therapies are more appropriate for
incurable and life-threatening illnesses such as diabetes, Parkinson's, muscular dystrophy,
VOLUME 19 ISSUE 02 FEBRUARY 2023
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Alzheimer's, neurological and cardiac diseases, and refractory systemic lupus erythematosus
(26).

The procedure of cell therapy to regenerate periodontal tissue is not an economical option or
competitive as compared to dental implants or root canal treatments. Unfortunately, due to the
harmless nature of periodontitis, periodontal tissues have not been considered appropriate for
stem cell regenerative therapy. Hence, patients with impacted teeth are perfect cases for
experimenting with new treatments as teeth are easily accessible (27).

The results of the study revealed that periodontal ligament cells have a therapeutic effect and the
patients had no side effects during the whole follow-up period (27). In our study, no clinical
safety issues related to the experimental periodontal ligament cells were found. Further the
results of the study revealed that with time, the height of the alveolar bone was significantly
increased in each group (p < 0.001) as shown in Table 2. At 3 months, post-surgery, the results
revealed that no significant difference was observed in the clinical periodontal parameters (p >
0.05). Although no statistically significant differences were found in bone and clinical
parameters between the treatment and Control groups (p > 0.05) as shown in Tables 2 and 3.
Hence, similar results were revealed in a study conducted by Feng et al., which showed a
significant increase in the height of the alveolar bone (p < 0.001). The efficacy of periodontal
ligament cells has been utilized in previous studies as well for the treatment of periodontium
(28). Numerous studies conducted globally have proven that local cell injection had no adverse
side effects (29). In periodontal regenerative dentistry, periodontal stem cell therapies should be
further investigated by utilizing appropriate study designs and clinical trials in more challenging
clinical circumstances.

CONCLUSION:

Regenerative therapies are leading the way towards evolutionary fundamental scientific research
in the field of clinical stem cell procedures. As it is a potential new therapeutic approach that
may make it possible to regenerate destroyed periodontium. Clinicians should continue to follow
the development of regenerative therapies even though several challenges need to be resolved
before regenerative therapies are widely used and accepted in the world. The results of this study
revealed that periodontal ligament cells are effective for the treatment of periodontal intra-bony
defects.
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