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Clinical observation of Porcine Collagen Membrane + artificial Bovine
Bone Granules Guided tissue regeneration combined with Autologous
CGF in the treatment of severe periodontitis bone defect
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ABSTRACT

Objective: To investigate and analyze the clinical observation of porcine collagen membrane + artificial bovine bone
granules guided tissue regeneration (GTR) combined with autologous concentration of growth factors (CGF) in the
treatment of severe periodontitis bone defect.

Methods: A total of 94 patients with severe periodontitis bone defects admitted to Shanxi Bethune Hospital from
January 2019 to January 2022 were included. They were divided into two groups by simple randomization method.
Patients in the control group were treated with porcine collagen membrane + artificial bovine bone granules GTR,
while those in the observation group were treated with autologous CGF on the basis of the control group. Before and
after treatment, periodontal clinical indicators [sulcus bleeding index (SBI), gingival retreat index (GR), probing depth
(PD), clinical attachment loss (CAL), alveolar bone height (AH)] and bone resorption markers [Osteoprotegerin (OPG),
bone gla protein (BGP), Type-1 collagen N-terminal peptide (NTX)] were compared between the two groups, and the
incidence of postoperative complications in the two groups was recorded.

Results: The total efficacy of observation group was significantly higher than that of control group (p<0.05). Three
months after surgery, the observation group had lower levels of SBI, PD, CAL and NTX while higher levels of GR, AH,
OPG and BGP than the control group (p<0.05). There was no significant difference in complication rate between the
two groups (p>0.05).

Conclusion: Porcine collagen membrane + artificial bovine bone granules GTR combined with autologous CGF boasts
various benefits in the treatment of severe periodontitis bone defects, such as improvement of clinical outcomes,
amelioration of periodontal tissue and inhibition of bone resorption.
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INTRODUCTION

Periodontitis, as one of the more common diseases
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GTR alone is not so ideal in terms of curative effect, and
varying degrees of graft material rejection will occur,
affecting postoperative recovery. With the development
and progress of medical technology and biomaterials in
recent years, the autogenous concentration of growth
factors (CGF) has been widely used in the restoration of
dental implant bone defects and periodontal surgery, and
achieved favorable outcomes.*®

It is a novel blood extract that boasts higher
concentrations of fibrin and promotes rapid healing of
wound tissue. However, there are few clinical reports
on porcine collagen membrane + artificial bovine bone
granules GTR combined with autologous CGF in the
treatment of severe periodontitis bone defects. We
wished to investigate and analyze the clinical observation
of porcine collagen membrane + artificial bovine bone
granules guided tissue regeneration (GTR) combined
with autologous concentration of growth factors (CGF) in
the treatment of severe periodontitis bone defect.

METHODS

This study included 94 patients with severe
periodontitis bone defects admitted to Shanxi Bethune
Hospital from January 2019 to January 2022. The study
was approved by the Institutional Ethics Committee of
Shanxi Bethune Hospital (Shanxi Academy of Medical
Sciences) (No.:2021025; Date: May 10, 2021), and written
informed consent was obtained from all participants.
Inclusion criteria:

* Patients meeting the relevant diagnostic criteria of
periodontitis;®

e Patients with probing depth (PD) 26 mm, teeth
loosening of grade I-II, alveolar bone resorption
length more than half of the root length after imaging
examination, and degree of bone defect from the
bottom of the bone pocket to the cementoenamel
boundary of 9-12 mm.

e Patients who themselves and their families knew and
gave informed consent to the study.

Exclusion criteria:

e Patients with other dental pulp lesions;

* Patients with coagulation disorders and autoimmune
diseases;

e Patients with blurred consciousness or mental illness;

* Patients with important organ diseases;

e Patients who cannot tolerate surgery.

All 94 patients were divided into two groups by
simple randomization method: observation group
(n=47) and control group (n=47). In the observation
group, there were 21 males and 26 females, aged from
24 to 49 years, with an average of (36.73+3.61) years. The
disease duration ranged from three to 10 months, with
an average of (6.39+1.27) months. In the control group,
there were 19 males and 28 females, aged from 24 to 49
years, with an average of (36.41+3.45) years. The course
of the disease ranged from three to 10 months, with an
average of (6.56+1.12) months. No statistically significant
difference was observed in the general data comparison
of the two groups (p>0.05).
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Surgical methods: In both groups, a sulcus incision was
made along the full thickness flap of affected teeth and
bilateral adjacent teeth, and a thick flap was made on
the membranous gingival part to preserve the gingival
papilla as much as possible. The root of the affected tooth
and the diseased area were completely exposed, the
granulation was removed, the root surface was leveled,
and the root surface was cleaned with normal saline after
complete degeneration.

Patients in the control group were treated with porcine
collagen membrane and artificial bovine bone granule
guided tissue regeneration. First, bio-OSS cattle bone
pellets (Bio-OSS, Geistlich, Switzerland) were filled into
the bone defect and placed horizontally with the original
bone. Then, the Bio-Gide collagen membrane (Geistlich,
Switzerland) was cut to a suitable size according to
the size of the bone defect, and the membrane should
be about 2 mm beyond the bone defect. Finally, the
diaphragm was covered over the bone defect and applied
with appropriate pressure to the bone surface.

Patients in the observation group were treated with
autologous CGF on the basis of the control group.
Preparation of autologous CGF: 3 mL of venous blood was
extracted from patients in the observation group before
surgery and placed in a test tube without anticoagulant,
and the test tube was placed in a centrifuge for 10 min
(2200-3200 rpm). After the blood was divided into three
layers (red blood cell and platelet layer, CGF gel fibrin
clot and light yellow serum layer), the top layer of the
light yellow serum layer was poured out, the CGF gel
fibrin clot was removed with tweezers, and the red
blood cell layer and plasma layer were cut off along
the color junction. Finally, according to the needs of
patients during surgery, CGF membranes were made or
cut into pieces for use. Operation: Bio-OSS bovine bone
particles and autologous CGF particles were mixed and
filled into the bone defect area, which was horizontal
with the original bone, then covered with autologous
CGF membrane, and Bio-Gide collagen membrane was
placed on the surface of the tooth root and alveolar bone,
and the membrane should be about 2mm beyond the
bone defect area.

All patients were operated on by the same doctor.
They were routinely treated with antibiotics for 57 days
after surgery, and gargled with compound chlorhexidine
gargle. Stitches were removed one week later.
Observation indicators: Efficacy evaluation:’ All
patients were followed up three months after surgery
and the clinical outcomes were evaluated. Cured:
the patient’s pain, swelling and other symptoms
disappeared completely, the periodontal condition
returned to normal, no bone defect phenomenon;
Markedly effective: pain, swelling and other symptoms of
the patient disappeared, periodontal condition and bone
defect were improved; Effective: patients with pain,
swelling and other symptoms, periodontal status and
bone defects were improved; Invalid: patients with pain,
swelling and other symptoms, periodontal status and
bone defects were not significantly improved or even
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Table-I: Comparison of the total clinical effective rate of the two groups (n, %).

Group No. of Cured Markgdly Effective Invalid Total effective
cases effective rate

Observation group 47 22 14 9 2 95.74

Control group 47 18 10 8 82.98

x? - - 4.029

b - - 0.045

aggravated. Total response rate= cure rate + markedly
effective rate + effective rate.

Periodontal clinical indicators: One day before
surgery and three months after surgery, periodontal
clinical indicators such as sulcus bleeding index (SBI),
gingival retreat index (GR), probing depth (PD), clinical
attachment loss (CAL) and alveolar bone height (AH)
were compared between the two groups.

Bone resorption markers: One day before surgery and
three months after surgery, 3 mL of fasting venous
blood was collected from the patient, and the samples
were stored at -40°C. After the blood was completely
coagulated, the serum was separated by centrifugation
(8 cm centrifugation radius, 3000 r/min, 10 minutes).
Osteoprotegerin (OPG), bone gla protein (BGP), Type-
1 collagen N-terminal peptide (NTX) were determined
by electrochemiluminescence immunoassay. Reagents
and kits are matched with the instrument, and operation
and testing are carried out strictly in accordance with the
instructions.

Complications: postoperative complications, including
periodontal redness, infection, periodontal pain and
wound dehiscence, were recorded.

Statistical processing: All data in this study were
processed and analyzed using SPSS version 22.0 statistical
software. Periodontal clinical indicators, bone resorption

markers and other measurement data that satisfy the
normal distribution and have homogeneous variance are
expressed as (+s). Paired t-test was used to compare the
differences within, and the count data were expressed as
n (%), and the chi-square test was used. P<0.05 indicates
a statistically significant difference.

RESULTS

The total efficacy of the observation group was 95.74%,
which was significantly higher than 82.98% of the control
group (p<0.05), as shown in Table-I. Before surgery, no
statistically significant difference was observed in the
levels of SBI, GR, PD, CAL and AH between the two
groups (p>0.05). After surgery, the levels of SBI, PD and
CAL in two groups were decreased, while GR and AH
were increased. The levels of SBI, PD and CAL in the
observation group were lower than those in the control
group, while the levels of GR and AH were higher than
those in the control group (p<0.05), as shown in Table-II.

Before surgery, no statistical significance was
observed in the comparison of OPG, BGP and NTX
levels between the two groups (p>0.05). After surgery,
the levels of OPG and BGP in both groups increased,
while NTX decreased. OPG and BGP in the observation
group were higher than those in the control group, while
NTX was lower than those in the control group (p<0.05),

Table-II: Comparison of periodontal clinical indicators between the two groups (XS, n=47)

Indicators Time Observation group Control group t 4
Before surgery 1.33+0.31 1.41+0.40 1.084 0.281
opl After surgery 0.89+0.24" 1.1240.26" 4.456 <0.001
Before surgery 1.19+0.34 1.28+0.35 1.264 0.209
GR {mm) After surgery 2.27+0.63 2.01+0.53 2.165 0.033
Before surgery 6.38+1.20 6.41+1.22 0.120 0.905
FD () After surgery 3.24+0.92" 3.69+0.96’ 2.272 0.025
Before surgery 7.49+1.34 7.46+1.17 0.116 0.908
CAL (mom) After surgery 4.11+1.06° 4.87+1.25 3.179 0.002
Before surgery 7.22+1.09 7.33+x1.15 0.476 0.635
AH (mm) After surgery 10.76+2.51° 8.94+2.11* 3.805 <0.001

Note: *p<0.05 compared with that before surgery.
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Table-1II: Comparison of bone resorption markers between the two groups (X£S, n=47)

OPG (ng/L) BGP (ug/L) NTX (nmol/L)

Group

Before surgery  After surgery  Before surgery  After surgery  Before surgery  After surgery
Observation group 1.32+0.35 2.58+0.56" 3.85£0.26 6.68+1.39" 26.38+3.54 14.25+2.17
Control group 1.39+0.31 2.17+0.52 3.91+0.37 5.43+1.37 26.56£3.16 16.49+2.20°
t 0.103 3.678 0.910 4.391 0.262 4.970
P 0.918 <0.001 0.365 <0.001 0.794 <0.001

Note: *p<0.05 compared with that before surgery.
Table-IV: Comparison of postoperative complications between the two groups (n, %).
Group No. of cases Periodontal Infection Perlod.(m tal Wound Complication
redness pain dehiscence rate

Observation group 47 1(2.13) 2 (4.26) 2 (4.26) 1(2.13) 6 (12.77)
Control group 47 2 (4.26) 3 (6.38) 1(2.13) 2 (4.26) 8 (17.02)
x? - - - 0.336
p - - - 0.562

as shown in Table-III. The incidence of complications
was 12.77% in the observation group and 17.02% in the
control group, with no statistically significant difference
(p>0.05), as shown in Table-IV.

Moreover, this surgical method has better coagulation
and anti-inflammatory effects, boasting various benefits
such as sealing wounds, reducing the risk of infection,
further improving the clinical efficacy of patients, and
promoting recovery.

DISCUSSION

The observation group had lower levels of SBI, PD and
CAL while higher levels of GR and AH than the control
group, suggesting that porcine collagen membrane +
artificial bovine bone granules guided tissue regeneration
combined with autologous CGF is conducive to
promoting the reconstruction of periodontal tissues in
patients with severe periodontitis bone defects. The
mesh-like fibrin structure of autologous CGF is adhesive,
thin and soft, which easily allows growth factors and
osteoblasts to migrate, proliferate and differentiate at
the surface of the bone defect.® Furthermore, the growth
factors it released are synergistic with the restorative
effect provided by the porcine collagen membrane +
artificial bovine bone granules, which enhances tissue
repair and angiogenesis, enabling the periodontal
tissue rebuilt. OPG has the function of inhibiting the
differentiation and maturation of osteoclasts; BGP level
reflects the activity of osteoblasts; and NTX is a specific
indicator of bone resorption in bone transformation.’ In
this study, the levels of OPG and BGP in the observation
group were significantly higher than those in the control
group while the level of NTX was significantly lower
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than those in the control group, suggesting that porcine
collagen membrane + artificial bovine bone granules
guided tissue regeneration combined with autologous
CGF could reduce bone resorption in the treatment of
severe periodontitis bone defects. To explain the reason,
autologous CGF with strong regenerative ability may
significantly shorten the time of promoting osteogenesis
in the operated area, improve the quality of osteogenesis,
and promote osteogenesis and tissue healing; In addition,
it may also induce hard tissue formation, enhance
osteocyte activity, and inhibit osteoclast activity.'*!
Autologous CGF, combined with porcine collagen
membrane + artificial bovine bone granules guide tissue
regeneration, can efficiently induce bone regeneration, so
that bone cells and blood vessels can be fully combined
and grown. In this way, bone development can be further
promoted, and bone resorption of periodontal tissue can
be inhibited. The conclusion of this study provides a
clinical reference for exploring the clinical treatment of
bone defects in severe periodontitis.

With the change of lifestyle in recent years, periodontitis
has witnessed a gradual upward trend in its prevalence.
As periodontitis develops, it will be accompanied by
alveolar bone destruction and resorption and loss of
periodontal attachment, which will further lead to
tooth loosening and even loss.!? Severe periodontitis
bone defect is a formidable challenge for periodontal
bone repair. Traditionally, periodontal replantation has
been used to facilitate the rapid healing of bone defects
and the formation of new periodontal attachments.
However, postoperative complications tend to occur, and
osteogenesis is time-consuming.” For this reason, more
appropriate surgical methods have a positive effect on
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improving the clinical efficacy of patients with severe
periodontitis and bone defects.

Porcine collagen membrane + artificial bovine bone
granules guided tissue regeneration, as a natural
collagen barrier membrane, is mainly composed of 10%
highly purified porcine collagen and natural bovine
bone material, boasting features such as convenient
operation, increased tissue stability, and promoted
bone regeneration.'*> However, when performing this
procedure, patients are subject to their periodontal bone
regeneration process being affected by the effect of the
graft material. CGF is not only a plasma extract, but also
a repair biomaterial that contains concentrated growth
factors and fibrin, with the unique property of improving
and enhancing tissue regeneration.!® In this study, the
clinical efficacy of the observation group was significantly
higher than that of the control group, indicating a high
efficacy of porcine collagen membrane + artificial bovine
bone granules guided tissue regeneration combined with
autologous CGF in the treatment of severe periodontitis
bone defects, which is conducive to the rapid recovery
of patients after surgery. This may be due to the fact that
autologous CGF is derived from the patient’s own venous
blood. After being separated and prepared by a special
centrifugation method, autologous CGF is injected in
combination with porcine collagen membrane + artificial
bovine bone granules into the patient’s periodontitis
bone defect, which facilitates the repair of bone defects,
induces growth, accelerates wound healing and improves
the quality of healing.!”!

Limitations of this study: It includes a small number of
samples were included, and the results were subject to
selection bias. In future more patients should be included
for more in-depth research in clinical practice.

CONCLUSION

Porcine collagen membrane + artificial bovine bone
granules GTR combined with autologous CGF boasts
various clinical effects in the treatment of severe
periodontitis bone defects, such as promoting periodontal
tissue reconstruction and reducing bone resorption.

Source of funding: This study is supported by
Basic Research Program of Shanxi Province (No.
20210302124624).

Conflicts of interest: None.

REFERENCES

1. Guan ], Zhang D, Wang C. Identifying periodontitis risk factors
through a retrospective analysis of 80 cases. Pak ] Med Sci.
2022;38(1):293-296. doi: 10.12669/ pjms.38.1.5205

2. Alresayes S, Mokeem SA, Alhenaki AM, Vohra F, Abduljabbar
T. Evaluation of the implant diameter on the initial-stability of
narrow- and standard-diameter implants placed in simulated Type-I
and Type-IV bone-blocks. Pak ] Med Sci. 2021;37(3):812-815. doi:
10.12669/ pjms.37.3.3943

3. Xu Y, Liu HQ, Gao Y, Xu JH, Mi L. Influence of intraosseous
implantation of anterior alveolar bone combined with guided tissue
regeneration on periodontal attachment level and probing depth of
periodontal pockets in patients with periodontal disease. Shanxi Med
J. 2020;49(15):2034-2036. doi: 10.3969/].issn.0253-9926.2020.15.040

Pak J Med Sci

May - June 2023 Vol. 39 No.3

4.  Bonazza V, Hajistilly C, Patel D, Patel J, Woo R, Cocchi MA, et al.
Growth Factors Release From Concentrated Growth Factors: Effect of
B-Tricalcium Phosphate Addition. J Craniofac Surg. 2018;29(8):2291-
2295. doi: 10.1097/SCS.0000000000004607

5. Goel A, Windsor L], Gregory RL, Blanchard SB, Hamada Y.
Effects of platelet-rich fibrin on human gingival and periodontal
ligament fibroblast proliferation from chronic periodontitis versus
periodontally healthy subjects. Clin Exp Dent Res. 2021;7(4):436-442.
doi: 10.1002/ cre2.370

6. Meng H. Periodontology Fourth Edition. Beijing. People’s Health
Pub House. 2016:323-318.

7. Chen TL, Zhang XH, Qin WM, Wang XM, Jiang YF, Ren ZB, et
al. Effects of calcined natural bovine bone combined with basic
fibroblast growth factor on periodontal intrabony defects. Chin J
Prac Stoma. 2018;11(4):224-228.

8. Gao Q. Effect of concentrated growth factor combined with
guided bone regeneration on cell prolif-eration and bone
resorption in patients with severe periodontitis. ] Hainan Med Uni.
2017;23(20):2877-2879,2883. doi: 10.13210/j.cnki.jhmu.20171009.006

9. Zou Y, Pan L, Cai SF, Guo X, Wang XR. Effects of Warm
Acupuncture and Moxibustion Combined with Celecoxib Capsules
on Bone Metabolism Indexes and Serum IL-6, IL-17 and IL-18
Levels in Patients with Knee Osteoarthritis. Progress in Mod Bio.
2022;22(6):1074-1078.

10. HeY, Xiao S, Li L, Zeng TY, Tang J. Effects of Platelet-rich Fibrin on
Osteogenic Ability, Expression of Inflammatory Factors and Wnt/ -
Catenin Signaling Pathway in Human Periodontal Ligament Cells.
Pro Mod Biomed. 2022;22(6):1180-1185,1097.

11. Borsani E, Buffoli B, Bonazza V, Brunelli G, Monini L, Inchingolo F,
et al. In vitro effects of concentrated growth factors (CGF) on human
SH-SY5Y neuronal cells. Eur Rev Med Pharmacol Sci. 2020;24(1):304-
314. doi: 10.26355/ eurrev_202001_19927

12. Saeed Q, Memon S, Hosein M, Ahmed A, Ikram S. Correlation
between glycaemic state and tooth mobility in patients with
periodontal disease. ] Pak Med Assoc. 2021;71(5):1337-1340. doi:
10.47391/JPMA.1367

13. MaC,YuH,MaYQ, Dong TY, Li XY. Evaluation of bone regeneration
in chronic periodontal patients with different degrees of bone defect.
Chin J Conser Dentis. 2018;28(8):455-460. doi: 10.15956/j.cnki.
chin.j.conserv.dent.2018.08.005

14. Zhuang G, Mao J, Yang G, Wang H. Influence of different incision
designs on bone increment of guided bone regeneration (Bio-Gide
collagen membrane +Bio-OSS bone powder) during the same
period of maxillary anterior tooth implantation. Bioengineered.
2021;12(1):2155-2163. doi: 10.1080/21655979.2021.1932209

15. Wang Y, Zhang Z, Pang J. Study on the Application Effect of Bio-
gide Membrane Guided Bone Regeneration in the Repair of Dental
Implant Bone Defect. Chin J Aesthetic Med. 2021;30(5):140-143.

16. Qi L, Ge W, Cao N, Wang S, Qian Y, Wang X, et al. Effects of
autologous concentrated growth factor on gingival thickness
in periodontal accelerated osteogenic orthodontics: a 6-month
randomized controlled trial. BMC Oral Health. 2021;21(1):604. doi:
10.1186/512903-021-01967-5

17. Dai Y, Han XH, Hu LH, Wu HW, Huang SY, Lii YP. Efficacy of
concentrated growth factors combined with mineralized collagen on
quality of life and bone reconstruction of guided bone regeneration.
Regen Biomater. 2020;7(3):313-320. doi: 10.1093/rb/rbaa007

18. Xu HX, Zhang GQ, He F, Yuan L, Zhu LH, Wu Y. Application
of concentrated growth factor combined with guided tissue
regeneration in the treatment of periodontal infra-bony defects. Prac
J Cli Med. 2020;17(4):8-11. doi: 10.3969/j.issn.1672-6170.2020.04.003

Authors’ Contributions:

JCand LC designed this study, prepared this manuscript,
are responsible and accountable for the accuracy and
integrity of the work.

LWK and WQ collected and analyzed clinical data.

RZ Data analysis, significantly revised this manuscript.

www.pjms.org.pk 714



	_GoBack
	_Hlk118207081
	_GoBack
	_Hlk92138754
	_GoBack
	_GoBack
	_GoBack
	_Hlk64470489
	_Hlk64459541
	_Hlk87560551
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK69
	OLE_LINK7
	OLE_LINK9
	OLE_LINK5
	OLE_LINK10
	OLE_LINK8
	OLE_LINK13
	OLE_LINK14
	OLE_LINK19
	OLE_LINK15
	_GoBack
	_GoBack
	_GoBack
	_Ref3327
	_GoBack
	_GoBack
	_Hlk116486558
	_Hlk115941283
	_Hlk113741367
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	_Hlk122303700
	_GoBack
	_GoBack
	ethics_statement
	_GoBack
	conflict_of_interest
	funding_statement
	_Hlk101513502
	_GoBack
	_Hlk106659778
	_Hlk100996211
	_Hlk110277773
	_Hlk107840969
	_Hlk110277829
	_Hlk107841030
	_Hlk110277912
	_Hlk107139660
	_Hlk107841735
	_Hlk109742524
	_Hlk107841896
	_GoBack
	_Hlk113878862
	_Hlk113446750
	_Hlk113447613
	_Hlk113447097
	_Hlk112927412
	_Hlk113876489
	_Hlk112702405
	_Hlk113876529
	_Hlk113877722
	_Hlk113878486
	_Hlk113876588
	_Hlk112927488
	_Hlk112930447
	_Hlk113358159
	_Hlk113878197
	_GoBack
	_Hlk125123268
	_Hlk105353036
	_Hlk81569967
	_Hlk82260851
	_Hlk81574806
	_GoBack
	_Hlk86148866
	OLE_LINK1
	_GoBack
	_Hlk37670211
	_Hlk39965446
	_Hlk39965896
	_Hlk39966042
	_Hlk38964758
	_Hlk39966716
	_Hlk39923377
	_GoBack
	_Hlk101009958
	_Hlk39966851
	_Hlk108247382
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk108350803
	_GoBack

