Concentrated Growth Factor as an Ingenious Biomaterial in Regeneration of Bony Defects
after Periapical Surgery: A Case Report
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Introduction

Periapical surgery is the treatment of choice for teeth with persistent apical periodontitis when the
conventional non-surgical method fails to achieve the principal objectives [1]. It has been predicted that
the smaller defect heals around one year, whereas for the larger defects, the healing time may be more
than two years [2]. However recently, Lin et al have demonstrated that the healing of periapical tissues is
a “programmed event”. More than the size of the lesion it is the microenvironment consisting of the
progenitor/stem cells, extracellular matrix and bioactive molecules that play a crucial role in tissue

regeneration or scar formation during wound healing [3].

Concentrated growth factor (CGF) is a newer second generation platelet concentrate developed by Sacco
in 2006.Differential centrifugation results in formation of a denser fibrin matrix richer in growth factors
than those observed in PRF and PRP. This case report describes the exclusive role of CGF in healing of a

large periapical lesion.
Case History and Examination

A 32 year old female patient was referred to Department of Conservative Dentistry and Endodontics with
chief complaint of discolouration of upper right front tooth (tooth 11) for the past 6 months (Figure 1).
.Past dental history revealed a traumatic fall 5 years ago for which no dental treatment was sought for.
Intra oral clinical examination revealed slightly discoloured 11and chipping of the incisal edge with no

presenting symptoms. Both 11 and 12 responded negatively to electric pulp tester



Figure 1: Preoperative Clinical Figure 2: Preoperative Radiograph

On radiographic examination an extensive periapical radiolucency involving the roots of 11, 12 and an
open apex of 11 were revealed (Figure 2). The pre-operative measurements of the lesion as seen in CBCT
in different planes can be seen in Figure 3 and 4.According to the CBCT-PAI scores it was graded as 5D
lesion [4].
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Figure 3: Preoperative CBCT in sagittal slice Figure 4: Preoperative CBCT in coronal slice

Diagnosis and Treatment plan

A diagnosis of Ellis Class IV fracture and open apex in 11 with apical periodontitis in 11, 12 was made.

The treatment plan was root canal treatment for 11 and 12 followed by periapical surgery with use of



CGF. Periapical surgery was planned following the recommendation given by Spanish Society of Oral
Surgery, (a radiotransparent lesion measuring over 8 to 10 mm in diameter). The patient was informed
about the risks and benefits of the procedure and written consent was taken.

Case Description

Under local anaesthesia and rubber dam isolation, access cavity was prepared in 11 and 12 and working
length was determined. Cleaning and shaping with copious irrigation using 3% sodium hypochlorite
between each file, and final flush with 0.9% physiologic saline. Calcium hydroxide medicament was
placed thrice for a period of 1 week each and were obturated a day before the surgery using custom made
roll cone technique for 11 and conventional cold lateral
compaction technique for 12 (Figure 5).

Figure 5: Working length, Master cone and
Obturation of 11, 12

During surgery crevicular incision with a vertical releasing incision to reflect a full thickness
mucoperisoteal triangular flap (Figure 6A). Cortical softening of periapical bone was noted from 11 to 13
region (Figure 6B). A bony window was created (Figure 6C) and thorough curettage was done (Figure
6D)

Apicoectomy was not done in 11 because of the presence of open apex (Figure 6E). Root end cavity
preparation was done using zirconium nitride ultrasonic retro-tips in 11 and 12 and filled with Mineral

Trioxide Aggregate (Figure 6F)



Figure 6: (A) Incision (B) Flap reflection (C) Bony window (D)Complete curettage of the lesion (E)
Apicectomy done in 12. (F) Retrograde preparation and filling with MTA in 11, 12. (G) CGF
fibrin block placed in the bony cavity. (H) CGF membrane placed to cover the bone defect (1)
Suturing done

A standard, disposable, two 10-ml non-anticoagulant tubes and a matching centrifuge device
(MEDIFUGE, Silfradentsrl, S. Sofia, Italy) were used. 20 ml of intravenous blood sample from the
patient was placed in centrifuge tubes without anticoagulants and accelerated for 30 s, centrifuged at 2700
rpm for 2 min, 2400 rpm for 4 min, 2700 rpm for 4 min, and 3000 rpm for 3 min, and decelerated for 36 s
to stop.

From the three layers formed, the uppermost platelet-deprived fraction was removed with a sterile
syringe. The middle layer in the form of a membrane containing the concentrated growth membrane was
held with a hemostatic clamp, separated from the RBC layer by using microsurgical scissors (Figure 7). It

is then placed in a condensing disc and compressed to convert to CGF membrane (Figure 6G,H).




Figure 7: Preparation of CGF

Subsequent to CGF placement, flap was closed with 3-0 vicryl sutures (Figure 61). The post-operative
CBCT at 1 year follow up showed satisfactory healing with evident reduction in lesion size as shown in
Figure 8 and Figure 9 and the patient was asymptomatic at all the recall periods, suggesting successful

treatment outcome.

Figure 8: (G) Pre-op CBCT image showing the lesion measurement
in the coronal slice (H) Post-op CBCT image showing the lesion
measurement in the coronal slice. (1) Pre-op CBCT image showing
the lesion measurement in sagittal slice corresponding to 12. (J) Post-
op CBCT image showing the lesion measurement in sagittal slice
— . corresponding to 12. (K) Pre-op CBCT image showing the lesion

- measurement in sagittal slice corresponding to 11. (L) Post-op CBCT
1224 mm e s\ el image showing the lesion measurement in sagittal slice corresponding
) to 11.

= a = 1545 mm

10 Oé mfg\‘ \“
%

K

Figure 9: IOPA Follow ups at 1week, 1, 3,6 and 9 months



Discussion

Our case report is unique in that CGF was produced using the recommended centrifuge and it was used as

a sole material to understand its exclusive role in repair and regeneration after periapical surgery.

At 1-year follow-up with CBCT, Livewire segmentation using OSIRIX Version 9.5 (PIXMEO, Geneva,
Switzerland) was done to delineate the lesion from healthy bone. Pre-operative and post-operative volume
calculations were 0.7862 cm?® and 0.08 cm?® respectively. The lesion size reduction was found to be
89.2%(Figure 10).

Figure 10: (A) Pre-operative volume calculation (B) Post-operative volume calculation

The centrifugation method for CGF is “pre-programmed” and the resultant CGF is stronger, thicker and
abundant with growth factors. The centrifuge is equipped with self-ventilation that prevents the
temperature rise which helps to maintain the viability of enmeshed cells in the fibrin matrix. The dense
three-dimensional network of the fibrin ensures slow release of growth factors. Park et al affirmed that
CGF consisted of thicker fibrinogen fibres per area unit and regular fibrinogen structures compared to
PRF [5].

The presence of growth factors and leucocytes including also the few CD34+ circulating cells that are
concentrate in a small volume are the probable reason for this success, since all the elements have been
demonstrated to play an important role in vascular maintenance, angiogenesis and neovascularization.
Park et al reported that TGF-B1 was released for one week whereas PDGF-BB for 3 weeks and identified
that VEGF was one and half times more in CGF than PRF [5]. However, Qin et al showed that TGF-$1
had a slow release for 13 days [6] .Borsani et al have ascertained that CGF addition enhanced cell
proliferation of fibroblasts, endothelial cells and osteoblasts which are involved in angiogenesis, tissue

remodelling and regeneration [7].

There are two case reports in the literature which describe the utilization of CGF in periapical surgery. In
the first, CGF was not prepared with the special centrifuge [8]. In the second, CGF was used along with
sticky bone and Mphi laser [9]. The benefits of CGF are that it is autologous, can be easily prepared, cost
effective than bone grafts and membranes in extensive. Taking into account the above benefits, CGF can

be earmarked as an ingenious biomaterial for bone regeneration



Conclusion

Considering the encouraging result of these case reports, concentrated growth factor colud be
recommended as an alternative to bone grafts and membranes in extensive periapical lesions to enhance

bone regeneration and to decrease the healing time.
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