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Introduction

The range and severity of the defect have a significant impact
on the bone regeneration processes when the coagulum
formationprocess is not hampered. Small cystic abnormalities
often heal within a year on average, whereas medium-sized
and big cystic defects take longer to heal, taking anywhere
from 2 to 5 years.1 After removing a cystic formation, the
surgical wound is generally closed for first intention and
immediately the blood clot fill the bone defect. Subsequently
the clot undergoes a retraction and there is an extrusion of

serum that determines the formation of a space between the
clot and the wall of the bone defect. This is considered a
delicate moment, since the conditions for microbial prolifera-
tioncanbecreated in thebonespace formedby theelimination
of the pathological process as well as the protrusion of the
vascular endothelium can be altered. For this reason, several
methods have been proposed over the years to improve blood
clot stabilization and to protect primary wound healing.2,3

Because autogenous bone grafts have osteoconductive,
osteoinductive, and nonimmunogenic characteristics, they
are regarded as the gold standard for repairing significant
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Abstract This clinical case report’s objective was to describe an alternative technique executed
to ensure bone regeneration after removing a cystic lesion in the upper jaw. The bone
defect after the cystectomy was filled with autologous fibrin-rich clots containing
concentrated growth factor (CGF). A 45-year-old female patient was presumed to have
a cystic lesion with massive bone destruction on the vestibular and palatal walls
between teeth 2.2 and 2.3. CGF was applied to fill the gap to promote the development
of the bone. The tooth was asymptomatic and repair was still increasing steadily after a
year, according to the results of the clinical and radiological follow-up assessment. This
article describes a different way to treat a two-wall defect involving both the palatal and
buccal bone, after removing a cystic lesion, with the use of CGF as an equivalent to the
traditional use of autologous or heterologous bone. A promising substance for bone
repair is CGF fibrin, which may encourage the growth of new bone in jaw deformities
and promote bone tissue healing.
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bony flaws. Even though it is extremely effective, there are
some drawbacks, including the scarcity of bone at some donor
sites, the requirement for additional operation, and donor site
morbidity, which includes pain, infection, sensory loss, and
hematoma formation. Due to their unlimited availability,
allografts are frequently used; however, this technique has
drawbacks including uneven osteoinduction, delayed resorp-
tion, high expense, and unfavorable host immune response.
Growth factors are proteins contained in platelets and blood
plasma that control important techniques for healing. In bone
regeneration processes, they are essential for promoting cell
proliferation and new angiogenesis.3,4 The most significant
growth factors are platelet-derived growth factor, VEGF (vas-
cular endothelial growth factor), TGF (transforming growth
factor), epidermal growth factor, and insulin growth factor-1
(similar growth factor insulin 1).5,6 The first type growth
factors are PRP (platelet-rich plasma) and PRGF (plasma-rich
ingrowth factors). Prior to application,within thesurgical site,
PRP and PRGF need anticoagulants and thrombin or calcium
chloride to cause the formation of fibrin. On the other hand,
PRF and concentrated growth factors (CGF) do not need any
chemical additives for platelet activation and fibrin polymeri-
zation. CGFwas developed by Sacco in the year 2006.7 The CGF
isauseful tool forbone regeneration,whichmayencourage the
growth of new bone in jaw defects and aid bone tissue
recovery. CGF has been increasingly associated with the PRF
since, in comparison to it, it has shown to have higher traction
resistance, more adhesive strength, and better viscosity char-
acteristics. Theuseof thepatient’s ownautologousfibrin is not
typically associated with side effects, is not an expensive
treatment method, and it is efficient and easy to use.1 It has
been observed that by exploiting a constant temperature and
varying the centrifugal force technique with acceleration and
deceleration, it is possible to activate the α-granules of the
platelets and to create autologous blood products that were
more concentrated in growth factors than PRF and hemato-
poietic stem cells (CD34þ cells).8–10Apromising substance for
bone repair is CGF fibrin, which may encourage the growth of
new bone in jaw gaps and promote bone tissue recovery. At
constant temperature, avariable-speedcentrifugationmethod
with physical accelerating and decelerating was employed.
Compared with PRF and hematopoietic stem cells (CD34þ
cells), autologous blood products produced by completely
stimulating α-granules in platelets have higher amounts of
growth factors.3,11 CGF, by stimulating the degranulation of
the α-granules of the platelets, plays a fundamental role in the
initial stages of wound healing.12 Furthermore, in comparison
to other platelet-based preparations, it has been discovered
that CGF contains more growth factors, and unlike PRP, CGF
does not dissolve quickly after application.13 The CGF could
release growth factors for at least 13 days, according to Feigin
and Shope.14

Objective
The aim of this article is to describe a different way to treat a
two-wall defect involving both the palatal and buccal bone,
after removing a cystic lesion, with the use of CGF as an
alternative to traditional use of autologous or heterologous

bone. The aim of this article, therefore, is also to evaluatehow
platelet preparations can be a useful aid for bone regenera-
tion as demonstrated in this technical note.

Technical Note

A 45-year-old female was presented with discomfort and
enlargement toward the front of the upper jaw. Clinical
discoveries revealed uncomfortable and fluctuant edema
in the lower vestibule. The color and hydration of themucosa
above the swelling area were both normal. Orthopantomog-
raphy and cone beam computed tomography scans were
performed after the examination, and they confirmed the
presence of a distinct oval radiolucency in the anterior part of
the upper jaw (►Fig. 1) that indicated extensive bone
destruction on the vestibular and palatal walls between
teeth 2.2 and 2.3. Before surgery, the patient received com-
plete information about the protocol of the treatment and
individually validated the consent form. An oral antibiotic
(Augmentin 1 g)was administered starting the day before the
procedure and continuing for 5 days after. An antiseptic
mouthwash containing 0.2% chlorhexidine digluconate was
used to reduce the bacterial load, and then under local
anesthesia, a vestibular triangle flap access was drawn,
with one vertical and one horizontal incision, the latter of
whichwasmade distally to tooth 1.1. Endodontics on 2.2was
done 1 week earlier (►Fig. 2).

A full-thickness flapwas lifted and continuously irrigated
to avoid the periosteum’s dehydration. It was easy to see
after flap elevation that the buccal bone had been fenestrat-
ed. Amild osteotomy allowed to improve the access view and
to perform the cystectomy. On the affected tooth 2.2 a root
resectionwas done (►Fig. 3). Two fibrin-rich blockswith CGF
were inserted to repair the ensuing bone defect, totally
closing the bone cavity.

Patient's peripheral venous blood (20 CC) was taken from
patient's vein and was used to fill two tubes (without
anticoagulant), each of 10mL. The CGF was made in accor-
dance with the manufacturer's specifications (Silfradent,
Medifuge MF200, Via G. di Vittorio 35/37, 47018 S. Sofia
(FC), Italy). Four layers have been observed from the bottom
to the top of each tube at the end of the procedure: the red
blood cells layer, the growth factors and stem cell layer (CGF),
the buffy coat layer, and the serum layer (Platelet-Poor
Plasma). We removed the CGF layer with sterile surgical
cutters (►Fig. 4). The CGF clot is then compressed to a
thickness of 1mm in a unique box. Next, the CGF is posi-
tioned above the desired area. The flap was mobilized and
made easier to reposition performing periosteal incisions,
which also helped to reduce muscular tension. Once again in
their original location, the reflected tissues were stitched
with a resorbable 5–0 suture (►Fig. 5; Ethicon Inc., Piscat-
away, New Jersey, United States). Hard, heated foods should
not be eaten. For the next 10 days, it was recommended to
the patient to rinse with mouthwash twice daily using 0.2%
chlorhexidine digluconate. Nonsteroidal analgesics (keto-
profen) were recommended for pain relief if needed and
steroidal ones (Bentelan 1mg tablet) with decreasing dosage
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were prescribed after the surgical procedure, for swelling
control. Seven days following surgery, the sutures were
removed. Clinical examination of the tooth revealed no
symptoms after a year of observation, and a radiographic
evaluation revealed that the healing was progressing.

Results

Platelets, fibrinogen, several growth factors, and CD34þ cells
are all present in high numbers in CGF. Within a year, new
bone tissue is produced, withminimal surgical problems and
sufficient quality (density) and quantity. In addition, in our
case there was very little bone formation and postoperative

discomfort of the patient. As noted, the bone quality is also
very good. Therefore, the technique of regeneration by
growth factors can help to create and implement “bone
quality and quantity.”

Fi-Index Tool
This manuscript has been checkedwith the Fi-Index tool and
obtained a score of (value) for the first author only on the
date 20/02/2023 according to SCOPUS.1,2 The Fi-Index tool
aims to ensure the quality of the reference list and limit any
autocitations.15,16

Discussion

Twomarkers (osteocalcin andbone alkalinephosphatase [BAP])
were employed to determine the growth factor fibrin concen-
tration after CGF was introduced to the jaw’s bone defect
location. Osteocalcin is a protein that is produced byosteoblasts
and is identified in thebonematrix. BAP is an osteoblastmarker
that is involved in theprocessof repairingbonetissue.17BAPand
osteocalcin both represent the osteogenesis state of osteo-
blasts.18 Patients with jaw fractures and bone anomalies
benefited from higher levels of osteocalcin, which facilitated
bone repair. CGF may be a supplementary functional healing
material with osteoconductive and osteoinductive properties
that is extremely biocompatible and encourages cells to secrete
a fewproteins that stimulateboneformation,particularly inoral
surgery and implantology.19–22 As a result, CGF would be
capable of both bone guiding and osteoinduction.23 Four weeks
after surgery, histologic findings revealed that the CGF group
hadmorepreosteoblastsandosteoblasts than thecontrolgroup.
Additionally, the CGF group hadmore newly formed bone than
the control group did, which may have been due to the
abundance of tissue factors generated by CGF. When the CGF

Fig. 2 Periapical rx on #22 taken after root canal therapy.

Fig. 1 Preoperative computed tomography scan.
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membrane was inserted into the gap in the jaw bone, growth
factors were launched directed to undifferentiated mesenchy-
mal cells that create a scaffold to create new bone.24–26 Today,
technologies and innovations thanks to major advances in

digital technology enable progress in all fields of
medicine.27–37 Growth hormones are essential to the process
of regenerating bone. Upon platelet stimulation, autologous
blood-derived growth factors are released, and they are crucial
for chemotaxis, mesenchymal stem cell (MSC) differentiation
and proliferation, and the ability of bone cells to regenerate.
Utilizing PRP has increased the popularity of growth factor
clinical uses recently. PRP is well-known for being simple to use
and relatively inexpensive. As a superior source of growth
factors like platelet-derived growth factor, TGF-β, epidermal
growth factor, VEGF, and insulin-like growth factor, PRP has
been demonstrated to promote the proliferation and differenti-
ation of MSCs. The MSCs exhibit growth factor receptors found
in PRP. It has been demonstrated that using blood-derived PRP
along with autologous bone marrow concentrate as a source of
MSCs significantly stimulates and speeds up bone repair. Not all
of the documented outcomes, however, supported the use of
PRP. A small number of studies showed that PRP interferedwith
human osteoclast precursor differentiation and decreased the
osteoinductivity of demineralized bone matrix. The effective-
ness of PRP in fosteringbone regeneration is thus still debatable.
PRF, a variant of PRP, has properties similar to those of PRP but
has better osteogenicity and a less complicated preparation
procedure without the use of anticoagulants.

Fig. 3 Resulting bone defect after cystectomy.

Fig. 4 Preparation of concentrated growth factor.

Fig. 5 After surgery.
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Conclusion

The use of CGF as an alternative to the conventional use of
autologous or heterologous bone is described in this article
as a different technique to treat a two-wall defect involving
both the palatal and buccal bone after the removal of a cystic
lesion. CGF fibrin is a promising material for bone repair
since itmay encourage the growth of newbone in jaw defects
and aid bone tissue recovery.

Conflict of Interest
None declared.

References
1 Mirković S, Djurdjević-Mirković T, Pugkar T. Application of con-

centrated growth factors in reconstruction of bone defects after
removal of large jaw cysts–the two cases report. Vojnosanit Pregl
2015;72(04):368–371

2 Vitezslav Z, Jindrich P, Vladislav M. Bone defect of the facial
skeleton-replacement with biomaterials. Biomed Papers 2003;
147(01):51–56

3 Minervini G, Del Mondo D, Russo D, Cervino G, D’Amico C, Fiorillo L.
Stem Cells in temporomandibular joint engineering: state of art and
future perspectives. J Craniofac Surg 2022;33(07):2181–2187.

4 Clark RA. Fibrin and wound healing. Ann N Y Acad Sci 2001;
936:355–367

5 Plachokova AS, Nikolidakis D, Mulder J, Jansen JA, Creugers NH.
Effect of platelet-rich plasma on bone regeneration in dentistry: a
systematic review. Clin Oral Implants Res 2008;19(06):539–545

6 Lazić Z, Bubalo M, Petković-Curcin A, Dukat M, Mihajlović B
[Therapeutic use of platelet-rich plasma in oral surgery]. Vojno-
sanit Pregl 2009;66(10):821–825(Serbian)

7 Sacco L. International academy of implant prosthesis and osteo-
connection. Lecture 2006;4:12

8 Marchetti E, Mancini L, Bernardi S, et al. Evaluation of different
autologous platelet concentrate biomaterials: morphological and
biological comparisons and considerations. Materials (Basel)
2020;13(10):2282

9 Fagundes NCF, Minervini G, Furio Alonso B, et al. Patient-reported
outcomes while managing obstructive sleep apnea with oral
appliances: a scoping review. J Evid Based Dent Pract 2023;23
(1S):101786

10 Clinical Application of Concentrated Growth Factor Fibrin Com-
binedwith Bone Repair Materials in JawDefects. J Oral Maxillofac
Surg 2020;78:882–892

11 Senzel L, Gnatenko DV, Bahou WF. The platelet proteome. Curr
Opin Hematol 2009;16(05):329–333

12 Qiao J, An N, Ouyang X. Quantification of growth factors in
different platelet concentrates. Platelets 2017;28(08):774–778

13 Qin J,Wang L, Zheng L, et al. Concentrated growth factor promotes
Schwann cell migration partly through the integrin β1-mediated
activation of the focal adhesion kinase pathway. Int J Mol Med
2016;37(05):1363–1370

14 Feigin K, Shope B. Use of platelet-rich plasma and platelet-rich
fibrin in dentistry and oral surgery: introduction and review of
the literature. J Vet Dent 2019;36(02):109–123

15 Fiorillo L. Fi-Index. A new method to evaluate authors Hirsch-
Index reliability. Publ Res Q 2022;38:465–474

16 Fiorillo L, Cicciù M. The use of Fi-Index tool to assess per-
manuscript self-citations. Publ Res Q 2022;38:684–692

17 Lin SC, Li X, Liu H, et al. Clinical applications of concentrated
growth factors combined with bone substitutes for alveolar ridge
preservation in maxillary molar area: a randomized controlled
trial. Int J Implant Dent 2021;7(01):115

18 Cicciù M, Fiorillo L, Cervino G, Habal MB. Bone morophogenetic
protein application as grafting materials for bone regeneration in
craniofacial surgery: current application and future directions. J
Craniofac Surg 2021;32(02):787–793

19 Fiorillo L, Milone D, D’Andrea D, et al. Finite element analysis of
zirconia dental implant. Prosthesis 2022;4(03):490–499

20 Minervini G, Fiorillo L, Russo D, Lanza A, D’Amico C, Cervino G,
Meto A, Di Francesco F. Prosthodontic treatment in patients with
temporomandibular disorders and orofacial pain and/or bruxism:
a review of the literature. Prosthesis 2022;4(02):253–262

21 Oliveira ÉR, Nie L, Podstawczyk D, et al. Advances in growth factor
delivery for bone tissue engineering. Int J Mol Sci 2021;22(02):
903. Doi: 10.3390/ijms22020903

22 Chen FM, Shelton RM, Jin Y, Chapple IL. Localized delivery of
growth factors for periodontal tissue regeneration: role, strate-
gies, and perspectives. Med Res Rev 2009;29(03):472–513

23 Naddeo P, Laino L, La Noce M, et al. Surface biocompatibility of
differently textured titanium implants with mesenchymal stem
cells. Dent Mater 2015;31(03):235–243

24 CicciùM, Fiorillo L, D’Amico C, et al. 3D digital impression systems
compared with traditional techniques in dentistry: a recent data
systematic review. Materials (Basel) 2020;13(08):1982

25 Troiano G, Lo Russo L, Canullo L, Ciavarella D, Lo Muzio L, Laino L.
Early and late implant failure of submerged versus non-submerged
implant healing: A systematic review, meta-analysis and trial
sequential analysis. J Clin Periodontol 2018;45(05):613–623

26 Cervino G, Fiorillo L, Monte IP, et al. Advances in antiplatelet
therapy for dentofacial surgery patients: focus on past and
present strategies. Materials (Basel) 2019;12(09):1524

27 Badnjević A, Cifrek M, Koruga D. Integrated software suite for
diagnosis of respiratory diseases. In: IEEE EuroCon2013. 2013:564–8

28 Granulo E, Bećar L, Gurbeta L, Badnjević A Telemetry system for
diagnosis of asthma and chronical obstructive pulmonary disease
(COPD). Vol. 187, Lecture Notes of the Institute for Computer
Sciences, Social-Informatics and Telecommunications Engineer-
ing, LNICST; 2016:113–118

29 Seckanovic A, Sehovac M, Spahic L, et al. Review of Artificial
Intelligence Application in Cardiology. In: 2020 9th Mediterra-
nean Conference on Embedded Computing, MECO 2020. 2020

30 Stokes K, Castaldo R, Franzese M, et al. A machine learning model
for supporting symptom-based referral and diagnosis of bronchi-
tis and pneumonia in limited resource settings. Biocybern Biomed
Eng 2021;41(04):1288–1302

31 Alić B, Gurbeta L, Badnjević A, et al. Classification of metabolic
syndrome patients using implemented expert system. In: IFMBE
Proceedings. 2017:601–7

32 Quinzi V, Paskay LC, Manenti RJ, Giancaspro S, Marzo G, Sacco-
manno S. Telemedicine for a multidisciplinary assessment of
orofacial pain in a patient affected by eagle’s syndrome: a clinical
case report. Open Dent J 2021;15:102–110

33 Saccomanno S, Mummolo S, Laganà D, et al. The digital diagnostic
approachtoStafne’sbonecavity(Sbc): fromareviewof theliteratureto
the description of a clinical case. Open Dent J 2021;15:111–119

34 Lo Giudice A, Quinzi V, Ronsivalle V, Martina S, Bennici O, Isola G.
Description of a digital work-flow for CBCT-guided construction
of micro-implant supported maxillary skeletal expander. Materi-
als (Basel) 2020;13(08):1815

35 Spagnuolo G, Sorrentino R. The role of digital devices in dentistry:
clinical trends and scientific evidences. J ClinMed 2020;9(06):1692

36 AbdinianM,Moshkforoush S, Hemati H, Soltani P,Moshkforoushan
M, Spagnuolo G. Comparison of cone beam computed tomography
and digital radiography in detecting separated endodonticfiles and
strip perforation. Appl Sci (Basel) 2020;10(23):8726

37 Cervino G, Fiorillo L, Arzukanyan AV, Spagnuolo G, Campagna P,
CicciùMApplication of bioengineeringdevices for stress evaluation
in dentistry: the last 10 years FEMparametric analysis of outcomes
and current trends. Minerva Stomatol 2020;69(01):55–62

European Journal of Dentistry © 2023. The Author(s).

Use of CGF in Prosthetic-Guided Reconstruction on Two-Wall Bone Defect after Cystectomy Franco et al.


