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Aim: After the extraction of mandibular horizontal and mesioangular teeth, a defect occurs in 

the distal part of the second molar. In this study, the effect of MPM on these defects was 

evaluated. 

Materials and methods: 36 patients randomly divided into 3 groups. The first group included 

MPM and PRF. The second group included B-tcp and PRF. In the 3rd group, the extraction 

socket was left empty. 

At preoperative and postoperative 6th months, periodontal pocket depth, gingival index and 

plaque index, and the distance between the enamel junction and crestal bone at the distal of the 

2nd molar were measured by CBCT. 8 patients were removed for various reasons. 28 patients 

were evaluated. 

Results: Preoperative and postoperative periodontal pocket depths at the sixth month were 7.67 

± 1.58 mm and 4.67 ± 1.23 mm in the MPM group (p<0.001); 6.60±1.96 mm and 4.70±1.34 

mm in the β-TCP group (p<0.001); 6.78±1.48 mm and 5.56±1.01 mm in the control group 

(p<0.023). 

Bone defects preoperatively and at six months postoperatively were 7.97 ± 1.04 mm and 3.59 

± 0.66 mm in the MPM group (p<0,001); 6.23 ± 1.37 mm and 2.90 ± 1.04 mm in the β-TCP 

group (p<0.001); 6.92±0.82 mm and 4.30±0.68 mm in the control group (p<0.001). 

Conclusion: MPM is an effective graft material to restore the periodontal health of the distal 

part of the second molar after impacted lower third molar surgery 

Alt Gömülü Üçüncü Molar Dişin Çekimi Sonrası İkinci Moların Distalinde Oluşan Kemik Defektinde 

Trikalsiyum Fosfat ve Mineralize Plazmatik Matriks Greftin Etkinliğinin Karşılaştırılması 
Makale Bilgisi ÖZET 
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Kemik. 

Amaç: Mandibular mesioangular ve horizontal dişlerin çekiminden sonra ikinci molar dişin 

distalinde defekt oluşmaktadır. Bu çalışmada bu defektlere MPM’ in etkisi değerIendirildi. 

Materyal ve metot: 36 hasta rastgele 3 gruba ayrıldı. İlk grup MPM ve PRF içermekteydi. 

İkinci grup B-TCP ve PRF içermekteydi. Üçüncü grupta çekim soketi boş bırakıldı. 

Preoperatif ve postoperatif 6. ayda periodontal cep derinliği, dişeti indeksi, plak indeksi ve 2. 

moların distalindeki kemik ile mine bileşimi arasındaki mesafe KIBT ile ölçüldü. 8 hasta çeşitli 

sebeplerle çıkarıldı. 28 hasta değerlendirildi. 

Bulgular: Ameliyat öncesi ve sonrası altıncı ayda periodontal cep derinlikleri MPM grubunda 

7,67 ± 1,58 mm ve 4,67 ± 1,23 mm (p<0,001); β-TCP grubunda 6,60±1,96 mm ve 4,70±1,34 

mm (p<0,001); Kontrol grubunda 6,78±1,48 mm ve 5,56±1,01 mm (p<0,023). 

MPM grubunda ameliyat öncesi ve ameliyat sonrası altı ayda kemik defektleri 7,97 ± 1,04 mm 

ve 3,59 ± 0,66 mm idi (p<0,001); β-TCP grubunda 6,23 ± 1,37 mm ve 2,90 ± 1,04 

mm(p<0,001); Kontrol grubunda 6,92±0,82 mm ve 4,30±0,68 mm (p<0,001) idi. 

Sonuç: MPM, gömülü alt üçüncü molar cerrahisi sonrasında ikinci molar dişin distal kısmının 

periodontal sağlığını yeniden sağlamada etkili bir greft materyalidir. 
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INTRODUCTION 

There are several indications for the 

removal of impacted lower third molars, and 

one of them is the possibility that the impacted 

tooth may cause a bony defect on the distal 

aspect of the adjacent lower second molar.1 This 

periodontal defect can develop due to the 

presence of the impacted third molar itself, as 

well as after its removal. 2 Especially people 

over the age of 26 with mesioangular or 

horizontally positioned third molars are more 

susceptible to such defects. 3 

To prevent periodontal problems caused 

by impacted third molars, various techniques 

such as different flap designs, guided tissue 

regeneration techniques, autografts, allografts 

and the use of platelet-rich fibrin (PRF) have 

been tried. 4–7 Also some alloplasts including 

tricalcium phosphate (TCP), porous 

hydroxyapatite, bioactive glass or a 

combination of them have been used.4 

One of the disadvantages of particulate 

grafts is that they cannot remain stable under 

masticatory forces.8 Recently, a biomaterial 

called mineralised plasmatic matrix (MPM) has 

been introduced. MPM is produced by mixing a 

plasma phase and a mineral phase. After 

centrifugation of the autologous blood, white 

blood cells (plasma phase) are removed and 

mixed with an autologous, alloplastic, 

allogeneic or xenogeneic bone graft (mineral 

phase). This produces a homogeneous, 

compact, stable, dense fibrin network and 

malleable graft material.9 

Although there have been studies on the 

use of MPM in various oral surgical procedures, 

to our knowledge, there have not been sufficient 

studies on its efficacy after removal of impacted 

lower third molars. The aim of our study was to 

compare the efficacy of MPM and β-TCP on the 

defect that occurs on the distal aspect of the 

second molar after removal of the impacted 

lower third molars. 

MATERIALS AND METHODS 

This study received support from the 

Necmettin Erbakan University Scientific 

Research Projects. Ethical approval was 

obtained from the Ethics Committee of the 

Faculty of Dentistry at Necmettin Erbakan 

University.  

Patient selection and study groups 

Patients who applied for the removal of 

impacted lower molars between January 2018 

and September 2018 were scanned. The 

inclusion criterias were: 

• The patient was over 18 years old 

• Systemic status was ASA I or II 

• The tooth was fully impacted 

• The tooth was in a mesioangular or 

horizontal position 

• Removal of the impacted third molar 

appeared to cause a severe periodontal 

defect on the distal aspect of the adjacent 

lower second molar (Figure 1). 

Figure 1: Mesioangular and fully impacted lower third molars. The right tooth is fully impacted 

and its presence has already caused a severe defect on the distal aspect of the second molar. 

 

https://paperpile.com/c/WFFp91/Egu43
https://paperpile.com/c/WFFp91/LNF8Z
https://paperpile.com/c/WFFp91/Sof3t
https://paperpile.com/c/WFFp91/cr57d+SwECG+MQFpE+ZNyqP
https://paperpile.com/c/WFFp91/cr57d
https://paperpile.com/c/WFFp91/3HkCk
https://paperpile.com/c/WFFp91/z1xhA
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Exclusion criterias were: 

• The adjacent second molar had a crown 

restoration 

• Poor oral hygiene 

• Pregnant or breastfeeding women 

• The patient has had or is having 

orthodontic treatment 

• Smoking habit 

A total of 36 patients (14 males and 22 

females) aged between 18 and 38 years (mean 

age 24.39 ± 5.09 years) were eligible. Each 

patient had one impacted third molar included 

in the study. The patients were randomly 

divided into three groups: 

• The MPM group (n=12): The extraction 

socket was filled with MPM containing 

β-TCP as the mineral phase and covered 

with a PRF membrane (Figure 2). 

• The β-TCP group (n=12): The extraction 

socket was filled with β-TCP Alloplast 

only and covered with a PRF membrane. 

• The control group (n=12): The aspiration 

port was left empty and allowed to fill 

with blood clot. 

Figure 2. A: Packing the MPM material into the aspiration port. B: Placement of the PRF 

membrane. 

 

The following parameters were planned 

to be measured preoperatively (T0) and in the 

sixth postoperative month (T1): 

● Periodontal parameters on the distal 

aspect of the adjacent second molar: 

o A Williams periodontal probe was 

used to measure the pocket depth on 

the distal aspect of the second molar, 

close to the central sulcus. 

o Gingival index.10 

o Plaque index.11 

● Measurement using cone beam computed 

tomography (CBCT) involves 

determining the distance between the 

enamel-cement junction and the crestal 

bone level on the distal side of the lower 

second molar. This measurement is taken 

in a tomographic slice that passes through 

the central sulcus of the tooth (Figure 3). 

The null hypothesis was "There is no 

significant difference in the healing of the distal 

aspect of the adjacent lower second molar 

between grafting the extraction socket with β-

TCP, MPM or leaving the socket to heal 

spontaneously". 

https://paperpile.com/c/WFFp91/IwAS
https://paperpile.com/c/WFFp91/K26p
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Figure 3. Preoperative measurement of 

the bony defect on the distal aspect of the left 

lower second molar CBCT. 

 

Preparation of the MPM 

A dedicated MPM disposable kit 

(Matrices Plasmatiques Minéralisées, Kits de 

préparation, Atoll Implant, Toulouse, France) 

was used. It contained: 

● Blood collection kit 

● A 15mL syringe with a needle 

● Four vacuette blood collection tubes 

● Isotonic saline 

● A special MPM tube 

● Two graft containers: pink and yellow 

cups. 

Before the surgery, we collected venous 

blood using four 9 mL Vacuette tubes that did 

not have any anticoagulant. After collection, the 

tubes were promptly placed in a centrifuge. 

(Ample Scientific Champion F-33, Norcross, 

Georgia, USA) and run at 2300 rpm for 15 

minutes. This process separated the blood into 

two compartments: yellow plasma fluid at the 

top of the tube and red blood cells at the bottom. 

The yellow portion of each supernatant also 

contained platelets, which were withdrawn with 

a syringe and separated from the red blood cells. 

This plasma of about 2.5 mL was placed in a 

special MPM tube containing a clot activator 

and shaken by hand. It was then added to a 

sterile pink beaker containing 1 cc of wet β-TCP 

bone graft (Suprabone Powder, BMT calsis, 

Ankara, Türkiye) with a particle size of 0.5-1 

mm and immediately mixed with a curette for a 

few minutes or until the mineral phase began to 

aggregate in clumps. This produced a 

mouldable MPM graft material. 

The yellow portions of the other two 

tubes, reserved for the production of the PRF 

membrane, were removed and added to the 

yellow beaker. The remaining liquid from the 

pink beaker was also added to the yellow beaker 

to speed up the formation of the PRF 

membrane. Within approximately five minutes, 

membrane-like PRF was formed with the 

conversion of fibrinogen to fibrin (Figure 4). 

Figure 4. Mouldable MPM graft (left) 

and PRF membrane (right). 

 

 

Surgical procedure 

The impacted lower third molars were 

treated in the usual way under local anaesthetic. 

The tooth was extracted and the extraction 
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socket was irrigated with saline. Then, in the 

MPM group, the MPM graft was placed in the 

socket and covered with PRF membrane. In the 

β-TCP group, only the β-TCP particulate graft 

was placed and covered again with PRF 

membrane. In the control group, the extraction 

socket was left empty and allowed to fill with 

blood. 

The surgical wound was closed with 3-0 

silk sutures. Postoperative oral amoxicillin (500 

mg, 3×1), flurbiprofen (100 mg, 2×1) and 

0.12% chlorhexidine gluconate mouthwash 

were prescribed. Sutures were removed after 

one week. 

Statistical analyses 

SigmaPlot 12.5 (Systat Software Inc, San 

José, CA, USA) was used for statistical 

analyses. First, the Shapiro-Wilk test was 

performed to determine whether the data 

followed a normal distribution, and parametric 

or non-parametric tests were selected 

accordingly. Paired t-test was used for within-

group comparisons and one-way ANOVA or 

Kruskal-Wallis test for between-group 

comparisons. When multiple comparisons 

revealed significant differences, the Tukey test 

was used after ANOVA and the Dunn test after 

Kruskal-Wallis. The Fisher exact test was used 

to compare infection rates between groups. The 

level of statistical significance was accepted as 

p < .05. 

RESULTS 

Eight patients were excluded from the 

study: One patient in the MPM group, two 

patients in the β-TCP group and three controls 

did not attend the follow-up visits. Two patients 

in the MPM group had a postoperative infection 

in the surgical area. 

The remaining 28 patients were 18 

women and 10 men. The mean age was 22.78 ± 

2.28 in the MPM group, 23.1 ± 4.68 in the β-

TCP group and 25.56 ± 5.08 in the control 

group (p=.338). T0 values of periodontal pocket 

depth, periodontal and gingival indices were 

similar in all groups, but the alveolar bone 

defect was significantly deeper in the MPM 

group (Table 1). 

Table 2 shows that pocket depth and bone 

defects decreased in all groups at six months. 

Table 3 compares periodontal pocket 

depth and bone defect changes at six months. 

At the six-month mark, there was a 

notable disparity in the periodontal pocket depth 

between the MPM group and the control group. 

However, there was no significant distinction 

observed between the MPM group and the β-

TCP group, nor between the β-TCP group and 

the control group. There was a significant 

difference in the changes in bone defects 

between the MPM and control groups and 

between the MPM and β-TCP groups. The 

difference between the TCP and control groups 

was not significant (Table 4). 

Table 1. Intergroup comparison of T0 values. 

 
PPD: Periodontal pocket depth, BD: Bone defect, PI: Plaque index, GI: Gingival index *: Statistically significant difference 

 β-TCP Group (n=10) Control group (n=9) MPM Group (n=9)  

 Mean SD Min Max Mean SD Min Max Mean SD Min Max P 

PPD 6.60 1.96 4.00 10.0 6.78 1.48 5.00 9.00 7.67 1.58 5.00 10.0 .365 

BD 6.23 1.37 3.90 8.60 6.92 0.82 6.10 8.50 7.97 1.04 5.80 9.00  .009* 

PI 1.00 0.67 0.00 2.00 0.89 0.60 0.00 2.00 0.67 0.71 0.00 2.00 .510 

GI 1.40 0.69 0.00 2.00 1.22 0.67 0.00 2.00 1.33 0.50 1.00 2.00 .794 
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Table 2. Intragroup test results of periodontal pocket depth and bone defects. 

PPD: Periodontal pocket depth, BD: Bone defect *: Statistically significant difference 

 

Table 3. Intergroup comparison of the periodontal pocket depth and bone defect changes between 

T0 and T1. 

 β-TCP group Control group MPM group  

 Mean SD Min Max Mean SD Min Max Mean SD Min Max P 

PPD 1.90 0.74 1.00 3.00 1.22 1.30 0.00 4.00 3.00 1.12 1.00 4.00 .011* 

BD 3.33 0.90 1.60 4.40 2.62 0.77 1.90 4.20 4.38 0.73 3.20 5.20 <.001* 

PPD: Periodontal pocket depth, BD: Bone defect  *: Statistically significant difference 

 

Table 4. Amount of change in periodontal pocket depth and bone defect between T0 and T1. 

 MPM vs Control MPM vs β-TCP β-TCP vs Control 

 Difference P Difference P Difference P 

PPD 1.78 <.05* 1.10 >.05 0.68 >.05 

BD 1.76 <.001* 1.05 .024* 0.71 .158 

PPD: Periodontal pocket depth, BD: Bone defect. *: Statistically significant difference 

Postoperative infection was not observed 

in the β-TCP and control groups, but two 

patients in the MPM group had postoperative 

infection. The differences between the MPM 

and control groups and the MPM and β-TCP 

groups were not significant (p=.471 and p=.211 

respectively). 

DISCUSSION 

After the removal of impacted lower third 

molars, there is a risk of experiencing crestal 

bone loss and developing deep periodontal 

pockets on the distal side of the neighboring 

second molar. Studies have shown that even two 

years post-surgery, 43.3% of patients may still 

have periodontal defects measuring 7mm or 

more on the second molar.12,13 Patient age, 

angulation of the third molar, and extent of 

preoperative bone defect determine the risk.14 In 

our study, we excluded the factors that could 

influence the results, such as systemic 

diseases,15 prosthetic restorations,16,17 

orthodontic treatment,18 smoking,19 and 

periodontal diseases. In addition, plaque, 

gingival index, age and type of defect 3,12 were 

not statistically different between our groups. 

Similar studies have been done 

previously using panoramic radiographs.3 

However, in such cases the expected bone gain 

or loss is rather small. Magnification of 

panoramic radiographs and superimposition of 

hard tissues could affect the accuracy of 

measurements. Therefore, we preferred CBCT. 

  T0 T1  

  Mean Min Max Mean Min Max P 

β-TCP 

Group 

PPD 6.60 4.00 10.0 4.70 3.00 7.00 <.001* 

BD 6.23 3.90 8.60 2.90 1.10 4.20 <.001* 

MPM Group 
PPD 7.67 5.00 10.0 4.67 3.00 6.00 <.001* 

BD 7.97 5.80 9.00 3.58 2.60 4.30 <.001* 

Control 

group 

PPD 6.78 5.00 9.00 5.56 4.00 7.00 .023* 

BD 6.92 6.10 8.50 4.30 3.00 5.30 <.001* 

https://paperpile.com/c/WFFp91/BwE74+rhEEs
https://paperpile.com/c/WFFp91/2R6sy
https://paperpile.com/c/WFFp91/9kx2A
https://paperpile.com/c/WFFp91/2seuU+3wzmT
https://paperpile.com/c/WFFp91/Dj4zr
https://paperpile.com/c/WFFp91/IP7TD
https://paperpile.com/c/WFFp91/Sof3t+BwE74
https://paperpile.com/c/WFFp91/Sof3t
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Researchers have proposed various 

techniques to prevent this residual defect, such 

as specific flap designs,5,20,21 root surface 

curettage and planing,22 regenerative 

periodontal treatment,23,24 guided tissue 

techniques, autografts, allografts, and PRF.4 In 

this study, we planned to evaluate the 

effectiveness of MPM. Autologous, allogeneic 

or xenogeneic bone can be used in MPM for the 

mineral phase.25 In this study, we used β-TCP 

particulate graft. It is a biocompatible and 

osteoconductive material.26 It does not contain 

growth factors but supports osteoblast 

proliferation and mesenchymal cell 

differentiation. There are studies using it in 

combination with blood products to increase its 

effectiveness, particularly in sinus lift surgery.27 

MPM is prepared by first collecting 

blood in empty tubes containing no 

anticoagulant or clot activator. After 

centrifugation, the upper layers of the tube 

contain fibrinogen, platelets and monocytes. 

This liquid phase is added to the bone graft 

material. When this plasma comes into contact 

with the calcium in the bone graft, the 

fibrinogen is converted into a fibrin network. 

This is an important property because it allows 

us to create a homogeneous composition 

containing bone graft, fibrin network, growth 

factors and cells. Moheb et al.25 showed high 

cellular activity and formation of woven bone in 

the defects where MPM had been applied, but 

when a mixture of bone graft and PRF was used, 

only granulation tissue developed. They 

explained this by the stabilisation of the MPM 

graft. 

Our results showed that while pocket 

depth decreased in all groups, the smallest gains 

were observed in the control group and the 

largest gains were observed in the MPM group. 

There was a significant difference in pocket 

depth between the MPM and control groups, but 

not between the other groups.   

The depth of the periodontal pocket may 

not always correspond to the crestal bone level. 

Therefore, we measured both pocket depth and 

alveolar bone height. In all groups, the bone 

defect on the distal side of the second molar 

decreased significantly. We observed the 

smallest increase in the control group and the 

largest increase in the MPM group. While there 

was a significant difference between the MPM 

group and the β-TCP group, the β-TCP and 

control groups were not significantly different. 

This suggests that the blood products in MPM 

may be effective in healing the extraction 

socket. 

In an animal study in which the 

regeneration effect of mineralized plasmatic 

matrix was evaluated by creating 6mm critical 

defects in 6 male sheep, 5 defects were created 

in each animal. 4 of them were filled with 

MPM. 1 was left empty as a control group. 

Animals were killed at third and six weeks. 

Samples were evaluated histologically. New 

bone formation was significantly higher in the 

MPM group than in the control group. 28 

In another study examined the effect of 

PRF efficacy on bone density after extraction, 

mandibular molars were extracted bilaterally. 

PRF was applied to the study group while the 

socket was left empty in the control group. Bone 

density was significantly higher in the PRF 

group when evaluated on radiographs.29 

In addition to all the graft materials, the 

use of dentin grafts for socket filling has 

become an increasingly popular treatment. In a 

study reporting the use of autologous dentin 

grafts in the prevention of periodontal defects 

after extraction of 3rd molars, the use of 

autologous dentin was evaluated in terms of the 

prevention of deep periodontal pocket 

formation distal to the mandibular 2nd molars. 

10 patients were included in this split mouth 

study. 20 mandibular 3rd molar extractions 

were performed. The experimental areas were 

filled with dentin graft from the extracted 3rd 

molars, While the socket in the control group 

was left empty. At the 6-month follow-up, less 

pocket depth and more bone gain were found in 

the grafted areas. The study suggests that the 

graft obtained from the extracted 3rd molars 

may be useful in preventing periodontal defects 

distal to the 2nd molars. 30 

https://paperpile.com/c/WFFp91/SwECG+5Wo96+i4ub3
https://paperpile.com/c/WFFp91/cwCGY
https://paperpile.com/c/WFFp91/kEsHv+9i0CZ
https://paperpile.com/c/WFFp91/cr57d
https://paperpile.com/c/WFFp91/TEL5L
https://paperpile.com/c/WFFp91/hAb1c
https://paperpile.com/c/WFFp91/DwJyN
https://paperpile.com/c/WFFp91/TEL5L
https://paperpile.com/c/dl0Z9f/0TmW
https://paperpile.com/c/dl0Z9f/tLG0
https://paperpile.com/c/dl0Z9f/tLG0
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It has been reported that periodontal bone 

defects should be at least 4 mm in order to 

compare regenerative techniques with 

controls.31 In other words, if the defect is less 

than 4 mm, it is not reasonable to compare any 

type of regenerative technique with a defect that 

is left to heal alone. In our study, all but one 

defect (3.90 mm) were deeper than this critical 

size. 

Initially, there was a statistically 

significant difference between the bone defects 

of the MPM group (mean 7.97 ± 1.04 mm) and 

the β-TCP group (mean 6.23 ± 1.37 mm). It can 

be argued that there should have been no such 

variation, i.e. all groups should have been 

similar. This would of course be ideal, but the 

situation was unfavourable for the MPM group, 

which showed greater bone gains at the end. In 

the opposite scenario, where the β-TCP group 

had a deeper bone defect at the beginning, such 

a difference could be a more important problem. 

We think our situation is acceptable. 

This study was not designed as a split-

mouth study and this may be considered as a 

limitation. Compared with the current literature, 

our sample size is not insufficient, but to draw 

more valid conclusions, studies with larger 

sample sizes and longer follow-up are needed. 

CONCLUSION 

After surgery to remove impacted lower 

third molars, the bone defect and periodontal 

pocket on the distal aspect of the second molar 

will undergo partial healing, even without the 

use of regenerative techniques. However, the 

healing process can be further enhanced with 

the use of MPM, which is a simple and user-

friendly method. 
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