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Abstract 
In the jaws, the healing process of bone defects occurs differently compared with other anatomical sites where healing is done by the 
formation of scar tissue. This is due to physiological bone remodeling and continuous bone resorption and apposition. In the case of large 
cysts, there is an increased risk of postoperative infection due to the retraction of the blood clot on the bony walls. The use of plasma rich 
in growth factors (PRGF), with or without autologous bone addition, for filling the cystic cavities is beneficial not only for its antimicrobial 
effect, but also due to simultaneously release of growth factors from platelet alpha granules and adhesive proteins. The aim of our work 
was to emphasize the spontaneous bone healing of the maxilla and mandible after the enucleation of large and medium-sized cysts in 
asymptomatic patients of different age. The outcome of three patients who underwent surgery for removal of radicular cysts is presented. 
Imagistic [cone-beam computed tomography (CBCT)] and histological examination was performed aiming to evaluate the quality of new bone 
at the site of the bone defect, after different time intervals. By using PRGF approach, the healing of mandibular bone occurred 18 months 
after cystectomy in a smoker patient, 54-year-old, while the healing of maxillary bone using autologous bone mixed with PRGF occurred after 
six months in a 63-year-old patient. In a young patient (14 years old), the regeneration period was six months, using PRGF and a fibrin 
cloth for filling the defect. 
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 Introduction 
Odontogenic cysts are common lesions of the jaws and 

the therapeutic approach is the complete enucleation, which 
results in a bone defect. The formation of a blood clot 
within the bone defect, followed by the correct suture of 
the wound and the spontaneous healing of the bone tissue 
is widely accepted [1–4]. Healing of bone defects depends 
on their size and shape, the anatomical location, the age of 
the patient [3] and other factors such as the blood supply 
and the presence of a compact bone support to promote 
the formation of new bone [2]. The transformation of 
the blood clot into granulation tissue and then into bone 
tissue is stimulated by cytokines, chemokines, growth 
factors and stem cells [5–8]. It is well known that platelets 
play a crucial role in hemostasis and healing processes. 
Several studies reported that, due to concentrated platelets, 
the use of autologous plasma rich in growth factors (PRGF) 
promotes the regeneration of bone and soft tissues, thus 
improving the therapeutic outcome [9, 10]. The activated 
platelets release a wide variety of biologically active 
molecules, such as: vascular endothelial growth factor 
(VEGF), and platelet-derived growth factor (PDGR), 
transforming growth factor-beta 1 (TGF-β1), and insulin-
like growth factor-1 (IGF-1), which stimulate the healing 
process. The amount of growth factors released into the 

healing wound depends on the concentration of platelets 
[11]. The most prominent immunomodulatory mediators 
include cytokines such as: interleukins (IL-1β, IL-8) and 
monocyte chemotactic proteins (MCP-1, MCP-2, and 
MCP-3) that play essential roles in tissue healing. A list of 
the growth factors and their functions is well documented 
and reported by Rodriguez et al. [12]. 

In the case of large cysts, there is an increased risk of 
postoperative infection due to the retraction of the blood 
clot on the bony walls; for this reason, it is recommended 
to fill the bone defect [2]. Over time, various biomaterials 
have been used to fill bone defects: autologous bone [1, 
13], allografts [14, 15], xenografts [16, 17] or alloplasts 
[18, 19]. Moreover, bone addition materials were combined 
with platelet-rich plasma (PRP) in order to accelerate the 
integration at site of the bone defect [20, 21], and are used 
as substitutes for autografts, thus avoiding the disadvantages 
associated with autologous bone graft harvesting. Since 
the use of autografts is the most common procedure for 
surgical reconstruction of bone defects, it was demonstrated 
the short- and long-term success of autologous bone in 
combination with autologous platelet gels in oral and 
maxillofacial bone regenerations (compared to autograft 
alone) [12–14]. However, the management of large jaw 
cysts is still a challenge, even if the principle of early 
marsupialization, followed by enucleation after initial 
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bone healing, was first proposed by Killey et al. [22] in 
1977. It varies from aggressive lines to minimal invasive 
procedure, attempting to minimize the risk of recurrence. 
Nowadays, it is widely accepted that marsupialization is 
indicated in the case of large cysts, either in elderly, 
debilitated patients, or in young patients with developing 
tooth gums. 

Aim 

In this context, the aim of our study was to assess the 
spontaneous healing of the maxilla and mandible after the 
enucleation of large and medium-sized cysts in asymptomatic 
patients of different age. PRGF and fibrin clot were 
employed to fill the bone defects, instead of the blood 
clot. Both classical radiology and cone-beam computed 
tomography (CBCT) investigations were performed in 
order to evaluate the quality of regenerated bone after 
surgery, while histological examination was performed in 
order to emphasize the microscopically details of newly 
formed bone. 

 Patients, Materials and Methods 
The outcome of three patients who underwent surgery 

for removal of radicular cysts is presented: two patients 
exhibited cysts located in the mandible and one patient 
exhibited a cyst located in the maxilla. The study was 
performed in agreement with the ethical standards of the 
Helsinki Declaration and approved by the Ethics Committee 
of University of Oradea (Romania), Faculty of Medicine 
and Pharmacy (Approval No. 2/26.05.2020). All patients 
signed an informed consent agreement for the surgical 
protocol. In all three cases, the symptomatology was absent 
(the Dupuytren’s sign was negative); the diagnosis of 
radicular cyst was based on clinical and radiological 
examination. In all surgical interventions, 40–80 mL of 
blood were collected in sterile tubes with sodium citrate; 
the tubes were centrifuged for eight minutes at 560 G for 
separating the plasma from erythrocytes and leukocytes. 
By pipetting, the plasma was separated into two fractions: 
fraction 2, from which PRGF was obtained, and fraction 1, 
from which the fibrin clot was obtained. Activation of both 
fractions was performed with calcium chloride (CaCl2) 
according to Anitua (et al.) protocol [23–25]. After 
surgery, the patients received the following treatment: 
Amoxicillin (Antibiotice Iaşi®) 2 g, one hour preoperatively 
and 500 mg every eight hours for five days and Ketorol 
(Dr. Reddy’s®) 10 mg ×3/day, postoperatively. The non-
absorbable sutures were removed 7–10 days postoperatively. 
Patients used 0.12% Chlorhexidine, three times daily, as 
a local antimicrobial for three days preoperatively, with 
an interruption on the day of the intervention, and for 
two weeks postoperatively. 

The bone healing process was monitored by radiological 
examination, after different time intervals, using the 
instrument RayScanα-SM3D (Samsung, Hwaseong, Korea). 
The details and the quality of the new bone formed at the 
site of the bone defect were evidenced by histological 
examination. The tissue specimens were fixed in 10% 
neutral buffered formalin solution, decalcified, embedded 
into paraffin, sectioned, and stained with Goldner’s 
trichrome technique. The microscopic examination was 
performed with an Olympus BX41 microscope (Tokyo, 
Japan). 

 Results 
Clinical case presentations and surgical 
procedure 

Clinical Case No. 1 

A patient aged 54-year-old, smoker, presented to the 
dental clinic for the extraction of residual roots of teeth 
3.6 and 3.7 (Figure 1A). On the panoramic radiograph 
(Figure 1B), a homogeneous, well-defined radiolucency 
was observed, which extended vertically (2.8 mm) from 
the bone crest to the base of the mandible and horizontally 
(3.7 mm) from the ramus to the mental foramen. The 
inferior alveolar artery-vein-nerve complex was embedded 
in the mass of the cyst, but no sensitivity disorders in the 
lower lip (negative Vincent d’Alger sign) were reported 
by the patient. Additionally, in the place corresponding to 
tooth 3.5, a homogeneous, well-defined, round radiolucency 
with the diameter of approximately 0.5 mm was observed 
and diagnosed as a residual cyst. An incision was made 
from the retromolar space to the distal surface of tooth 
3.4, with an oblique incision towards the apex of tooth 3.4; 
after the detachment of the mucoperiosteal flap, the buccal 
surface of the mandible body was exposed, and it was intact. 
Using a Lindemann drill, a bony flap was removed 
(Figure 1C) and deposited in fraction 2 (Figure 1D). 
Both cysts were curetted, preserving the integrity of the 
inferior alveolar nerve (Figure 1E). The bone flap was 
fragmented using a bone drill and then maintained in 
fraction 2, which was activated with 10% CaCl2 (Figure 1F). 
Then, the activated fraction 2 was introduced at the base of 
the bone defect (Figure 1G) and covered by the fraction 1 
(the fibrin clot) (Figure 1H). The surgical wound was 
sutured with non-absorbable suture threads, which were 
removed after 10 days. The healing process was appropriate, 
without any dehiscences (Figure 1, I and J). Panoramic 
radiograph (Figure 1K) and CBCT (Figure 1L) performed 
after 18 months showed bone formation inside the bone 
defect. The patient chose the insertion of implants at the 
level of the edentulous area. One implant (diameter 3.5 mm, 
length 15 mm, TBR®) was inserted in the place of tooth 
3.5 and one implant (diameter 5 mm, length 13 mm, TBR®) 
in the place of tooth 3.6. Simultaneously with the 
insertion of the implant, a bone core was harvested with 
a trephine drill from the alveolar crest corresponding to 
tooth 3.7 (Figure 1M). The panoramic radiograph performed 
after the insertion of the implants showed an appropriate 
osseointegration (Figure 1N). 

The histological examination revealed, at the site of 
the bone defect, the new bone formation consisting of 
both mature lamellar bone and primary, woven bone 
(Figure 2A). The compact bone was located at the surface 
and formed a thick cortical plate. It included osteons, 
with Haversian canals and concentric bone lamellae, 
containing formative osteocytes resting in lacunae and 
surrounded by osteoid (Figure 2B). The spongy bone 
was present in the profound area and consisted of bone 
lamellae organized in trabeculae with embedded formative 
osteocytes (Figure 2C). The primary, woven bone was 
present both in the superficial and profound areas, 
associated with the compact bone and the spongy bone, 
respectively. It was characterized by a disorganized, non-
lamellar structure, numerous formative osteocytes and 
abundant hypomineralized bone matrix (Figure 2, D and E). 
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Figure 1 – Clinical Case No. 1. Surgical procedure and radiological examination: (A) Residual roots of teeth 3.5 and 3.7; 
(B) Radiolucency localized on the left side, in the body of the mandible, associated with the residual roots of tooth 3.7; 
(C) Removal of the bone flap at the site of teeth 3.6 and 3.7; (D) The bone flap immersed into fraction 2; (E) Preservation 
of the integrity of the inferior alveolar nerve during cyst enucleation; (F) The fragmented bone flap maintained  
in fraction 2 activated with CaCl2; (G) Fraction 2 and the autologous bone applied at the base of the bone defect;  
(H) Filling the bone defect with fibrin clot; (I) Healing 10 days after the intervention; (J) Healing 18 months after the 
intervention; (K) The radiological examination 18 months after the intervention; (L) CBCT showing the bone formation 
at the site of the bone defect; (M) Harvesting of the bone tissue with the trepanning drill for inserting the implants; 
(N) The radiological examination after inserting the implants, showing the site of bone harvesting from the former bone 
defect. CBCT: Cone-bean computed tomography. 

 
Figure 2 – Photomicrograph of the new bone formed at the site of the bone defect in Case No. 1: (A) Thick compact bone 
at the surface (arrow) and spongy bone in the profound area (arrowhead); (B) Lamellar compact bone with osteons 
centered by Haversian canals and concentric lamellae; (C) Spongy lamellar bone with trabeculae delimiting areoles; 
(D) Primary, woven bone in the superficial area; (E) Primary, woven bone in the profound area. Goldner’s trichrome 
staining. 
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Clinical Case No. 2 

A patient aged 63-year-old, non-smoker, presented 
to the dental clinic for an implant-prosthetic treatment. 
Panoramic radiograph showed a homogeneous, well 
delimited oval-shaped radiolucency, measuring approxi-
mately 15/10 mm in size, located at the level of teeth 
2.1, 2.2 and 2.3 (Figure 3A). The clinical examination 
revealed the preparation of teeth 2.1, 2.2, 2.3 and the 
integrity of the mucosa on the vestibular surface of the 
maxilla (Figure 3B). The root canal treatment for tooth 2.3 
was performed under a microscope (Zeiss®), followed 
by surgery for the insertion of implants in the distal part 
of the maxilla and for the cyst enucleation. After the 
incision and detachment of the mucoperiosteum, the 
integrity of the vestibular face was observed (Figure 3C) 
and a bone window was cut at the level of teeth 2.1 and 
2.2 using a Lindemann drill (Figure 3, D and E). Thus, 
the radicular cyst was exposed and enucleated. Both the 
bone flap and the bone obtained during the insertion of the 
implants in the distal area were deposited in fraction 2 
(Figure 3F). Similar to the previous case, the insertion 
of the implants was done using a drill without cooling. 
Then, the bone flap previously fragmented and the 
fraction 2 activated with 10% CaCl2 were applied in the 
bone defect resulted after the enucleation of the cyst and 
the extraction of teeth 2.1 and 2.2. The defect could not 
be completely filled with the bone harvested from the 
drilling cutter; for the complete filling of the bone defect, 

the fraction 1, representing the fibrin clot, was added on 
top of the other materials (Figure 3G). After six months, 
the panoramic radiograph showed the formation of bone 
tissue at the site of the bone defect (Figure 3H). The 
detachment of the muco-periosteal flap highlighted the 
formation of the vestibular cortical bone, but with a 
depression on the bone surface at this level (Figure 3I). 
The implants were inserted using a trephine drill that 
allowed the harvesting of a bone carrot (Figure 3J), which 
was histologically analyzed. The macroscopic aspect and 
the tactile sensation when inserting the implants suggested 
the bone regeneration. The panoramic radiograph showed 
the osseointegration of the implant at the site of the former 
bone defect (Figure 3K). 

The histological findings indicated features consistent 
with the tissue healing in the maxillary bone defect 
(Figure 4A). The compact bone at the surface was thin 
(Figure 4B), whereas the spongy bone was abundant  
in the profound area (Figure 4C). The structure of the 
compact bone was characterized by a concentric lamellar 
architecture, and the primary woven bone was absent in 
the superficial zone (Figure 4D). The bone trabeculae 
were thick, lined by active osteocytes and contained 
formative osteocytes surrounded by a thin layer of 
osteoid (Figure 4C). The primary, woven bone was 
reduced in amount and present only on the deeper 
zones, associated with the trabeculae of the spongy bone 
(Figure 4E). 

 
Figure 3 – Clinical Case No. 2. Surgical procedure and radiological examination: (A) Radicular cyst associated with 
teeth 2.1, 2.2 and 2.3; (B) The integrity of the vestibular alveolar mucosa corresponding to teeth 2.1., 2.2 and 2.3; (C) The 
integrity of the vestibular cortical bone; (D) The bone flap cut with a Lindemann drill; (E) Removal of the bone flap; 
(F) The bone flap and the bone tissue obtained by inserting the implants immersed in fraction 2; (G) Filling the bone 
defect with autologous bone mixed with PRGF and fibrin clot; (H) Panoramic radiograph showing the new bone formation 
after six month; (I) The aspect of the vestibular cortical plate at the site of the former bone defect; (J) Harvesting of bone 
tissue with the trepanning drill during inserting the implants; (K) Panoramic radiograph showing the osseointegration 
of the implant in the bone at the site of the former bone defect. PRGF: Plasma rich in growth factors. 
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Figure 4 – Photomicrograph of the bone healing in Case No. 2: (A) Thin cortical compact bone at the surface (arrow) 
and abundant spongy bone in the profound area (arrowhead); (B) Compact bone with lamellar architecture; (C) Spongy 
lamellar bone with thick trabeculae delimiting areoles; (D) Osteons including Haversian canals surrounded by lamellae; 
(E) Low amounts of primary, woven bone associated with the bone trabeculae. Goldner’s trichrome staining. 

 

Clinical Case No. 3 

A 14-year-old patient presented to the private dental 
office for a follow-up after a root canal treatment for tooth 
3.6. The retroalveolar radiograph showed a homogeneous, 
well-delimited radiolucency in the proximity of the apexes 
of tooth 3.6. The radiolucency extended apically up to 
the inferior alveolar nerve, coronary between the mesial 
and distal roots (with a width of 10 mm), distally up to 
tooth 3.7 but without affecting this tooth, and mesially 
up to tooth 3.5 without reaching the apex of this tooth 
(length 22 mm) (Figure 5A). In order to extract tooth 
3.6, an incision was made at level of teeth 3.7 and 3.6, 
which extended apically towards tooth 3.4. After the flap 
was detached, the integrity of the bone was observed;  
a trapezoidal bony flap was cut with piezosurgery (Vario 
Surg NSK®) and removed, thereby the radicular cyst 
was exposed. Tooth 3.6 was extracted and the cyst was 
removed. The bony flap was repositioned approximately 
in the initial location, where the primary stability was 
enabled due to its trapezoidal shape. The communication 
of the bone defect with the oral cavity on the vestibular 
surface was made through a bone window reduced by 
50% by placing the bone flap in position (Figure 5B). 
The bone defect was filled with PRGF and fibrin clot 
(Figure 5C). The patient returned after six months, when 
the clinical (Figure 5D) and the radiological aspects 
(Figure 5E) revealed the healing of the postoperative 
wound and the bone regeneration. The patient agreed with 
an orthodontic treatment aiming the mesialization of teeth 
3.7 and 3.8 for the closure of the edentulous space. 

 
Figure 5 – Clinical Case No. 3. Surgical procedure and 
radiological examination: (A) Retro-alveolar radiograph 
showing the radicular cyst associated with tooth 3.6; 
(B) Repositioning of the cortical bone wall at the site 
of the bone defect; (C) Filling of the bone defect with 
PRGF, fractions 1 and 2; (D) Clinical examination 
six months after the intervention; (E) Radiological 
examination six months after the intervention. PRGF: 
Plasma rich in growth factors. 

 Discussions 
In all three cases, the aim was to create access, as 

small as possible, but enough to get the necessary area 
for the complete removal of the cysts. A smaller bone 
defect after cyst removal provides adequate support for 
soft tissues and promotes bone regeneration [1]. Moreover, 
in order to prevent bone necrosis, irrigation with sterile 
saline was performed during drilling. In Cases No. 2 
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and No. 3, the cysts were enucleated in one piece, while 
in Case No. 1, increased attention was focused on 
maintaining the integrity of the inferior alveolar nerve 
and thereby, the enucleation of the cyst in one single 
piece was not successful. Paresthesia of the inferior 
alveolar nerve remitted six months after the operation. 
The cystic cavities have been carefully cured so that no 
fragments remained, avoiding possible recurrence. In 
the first two cases, the histological and radiological 
examinations confirmed the new bone tissue formation 
at the site of the bone defect, while in Case No. 3, the 
clinical examination and the panoramic radiograph was 
enough to confirm the bone regeneration at the site of 
the bone defect. All three cases had in common the fact 
that the enucleation of the cyst was done simultaneously 
with the tooth extraction and consequently, resulted in a 
bone defect with two missing bone walls. It is also very 
important to mention that in all three cases the cyst did 
not erode neither the vestibular, nor the oral cortical bone, 
so the periosteum was intact. On the other hand, there 
are some particular features of each case. In Case No. 1, 
the bone defect was filled with PRGF, fibrin clot and a 
small amount of bone resulting from the fragmentation of 
the bone flap. In Case No. 2, the bone defect was filled 
with a large amount of bone resulting from the drilling, 
without cooling, performed for the insertion of the implants 
in the distal area. In Case No. 3, the bone defect was 
filled only with PRGF; by the reposition of the bone 
flap, one of the walls of the bone defect was almost 
entirely restored, thereby the bone defect had with only 
one wall missing. The histological findings in first two 
cases were consistent with the clinical and radiological 
evidences, showing an appropriate healing at the site of 
the bone defects. However, in Case No. 2, a more advanced 
regeneration stage was noticed, characterized by an 
increased volume of mature, lamellar bone, and a lower 
amount of woven bone, compared with the first case. 
Healing of bone defects in the jaws occurs differently 
compared with other anatomical sites where healing  
is done by the formation of scar tissue. This is due to 
physiological bone remodeling and continuous bone 
resorption and apposition. The evolution of bone defects 
resulting from the removal of small cysts is normally 
towards spontaneous bone regeneration; controversies 
arise in large cysts [1]. At the level of the mandible, 
spontaneous healing of bone defects up to 5 mm was 
reported; bone defects of 2–3 mm in size have better 
spontaneous bone healing after one year compared with 
larger ones [3]. In the mandible, the bone defects 
localized at the level of the mandibular body have a lower 
potential for spontaneous bone healing compared to those 
in the symphysis or in the angle of the mandible; this is 
due to poor vascularity. On the other hand, it seems that 
the shape of the defect is more important than its size; 
the elliptical shape has a much better healing than the 
round shape. The higher the difference between the 
maximum and minimum size of the defect, the better the 
healing. Moreover, defects with a single bone wall heal 
better than those with two missing walls and, of course, 
healing is better in young people, up to the age of 30  
to 33 years old [3]. Surgical technique is of particular 
importance in the spontaneous healing of bone defects; 
by creating an access smaller by 10 mm than the size of 
the cyst, a reduced size of the missing bone wall will 

promote the spontaneous healing. Even if the remaining 
bone walls are thin, they will promote osteogenesis [1, 3]; 
at the same time, they will enable the retention of the 
blood clot inside the bone defect and an adequate support 
for the bone or the mucoperiosteal flap [1]. The use of 
resorbable or non-resorbable membranes does not ensure 
better healing if the periosteum is intact. This is why the 
surgical technique must ensure the integrity of the 
periosteum; otherwise, the defect will be partially filled 
with connective tissue [1]. In the first two cases, a 
Lindemann drill was used to cut the bone flap, which was 
then fragmented, mixed with PRGF, and inserted into 
the bone defect. In the third case, the bone flap was cut 
with piezosurgery and part of it could be repositioned so 
as to partially close the bone defect, thus offering a 
greater support for the soft tissues. At the same time, the 
opening of the cavity was reduced, limiting the risk of 
detachment of the clot from the bone walls. The use of 
piezosurgery allows a precise cut [26] and smaller bone 
flap dimensions; in this way, the re-positioning and 
stabilization of the bone window is much easier. Moreover, 
the use of piezosurgery has the following advantages: 
selective cutting action, intraoperative surgical control, 
blood-free surgical site, favorable osseous response, 
reduced operation stress [27–31]. Selective tissue cutting 
by using piezosurgery allows the preservation of the 
integrity of the cystic membrane and therefore enables 
the complete removal of the cyst; as a result, the risk of 
recurrence decreases. In order to cut the bone window, a 
diamond disk can be used, such as MicroSaw (Frios 
Dentsply Sirona®), which allowed a very thin cut [32, 
33]; by this way, the speed of osteotomy is increased. 
Compared to the use of piezosurgery, the risk of sectioning 
the cystic membrane is higher. The shape of the bone flap 
after osteotomy allowed the stability of the bone flap 
after repositioning. The reason of filling the cystic cavities 
with bone addition material derives from the risk of 
infection in the case of larger cysts, which is caused by 
the retraction of the clot from the bone walls [2]. Bone 
addition materials reduce the risk of infection, accelerate 
bone regeneration, prevent invasion of connective tissue 
into the bone defect, and improve bone density [2]. 
Autologous bone is still the “gold standard” as bone 
addition material. Experimental studies on minipigs  
in which 10/5 mm bone defects were performed in the 
mandible revealed that bone defects filled with autologous 
bone had the highest regeneration rate in the initial 
healing phase, compared to blood-filled bone defects [2, 
3]. According to these studies, after 12 months, the bone 
density and quality of the newly formed bone was the 
same. Consequently, considering the need to perform  
an intervention under general anesthesia to harvest the 
spongy bone from the iliac crest, it is obvious that the 
decision must be well analyzed. For bone defects in 
which more than one bone wall is missing, or in which 
the periosteum is affected, the autologous bone prevents 
the collapse of the soft tissue, preserves the bone volume 
and it is a source of osteogenic cells and growth factors 
[2]. Considering that for long term, the filling of bone 
defects with autologous bone harvested from the iliac crest 
does not offer major advantages, it can be concluded 
that the spontaneous healing of bone defects after 
cystectomy is a viable method of treatment with good 
results and low costs. In this context, the use of platelet 
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concentrates is an optimal approach for the treatment of 
bone defects [34–36]. On the other hand, filling the bone 
defect with autologous bone alone or in combination with 
alloplastic biomaterial presents some drawbacks, such as 
increased costs, autologous bone harvesting and related 
infection propensity or other complications, such as 
resorption [1]. At the present, there are insufficient data 
to attest a substantial reduction in the risk of infection, 
consecutive to cyst enucleation, by using autologous, 
allogeneic bone or autologous bone in filling the bone 
defect [2]. PRGF stimulates key mechanisms involved in 
the healing processes, such as: proliferation, migration, 
chemotaxis, and release of molecules with angiogenic and 
anti-inflammatory effect and synthesis of extracellular 
matrix components [37]. PRGF has an antimicrobial effect 
on several bacterial species including Enterococcus faecalis, 
Candida albicans, and Streptococcus agalactiae oralis [38]. 
Since infection is one of the complications of cystectomies, 
the use of PRGF for filling the cystic cavities is beneficial, 
due to its antimicrobial effect. By adding CaCl2, the plasma 
is activated, and within few minutes, it turns from a liquid 
form into a clot. Simultaneously with the release of 
growth factors from platelet alpha granules, adhesive 
proteins such as fibronectin, vitronectin, von Willebrand 
thrombospondin factor and laminin are released [37, 
38]. Increased adhesion of cyst bone walls is of major 
importance, given that the cause of complications in 
large cysts is the detachment of the clot from the bone walls, 
leading to infection. It was demonstrated that filling large 
cystic cavities with PRGF can be the elective method in 
their treatment due to the multiple properties of PRGF: 
stimulates bone healing, decreases inflammation, anti-
bacterial effect, increases adhesion to the bone wall, 
reduces postoperative pain. The regeneration of small to 
medium bone defects may occur within 12 months, in 
the case of cyst enucleation; in the case of large defects, 
the regeneration time may extend to 24 months [1–3]. In 
the first case presented in this work, the healing of the 
bone occurred 18 months after the intervention; considering 
that the patient was 54-year-old (and this age is associated 
with low osteogenic activity) and was a smoker, the healing 
could be considered very well. In the second case, the 
bone tissue recovered from the drill and mixed with 
PRGF was used for filling the bone defect; the healing 
after six months was good, considering the patient’s 
age, the shape of the bone defect and the fact that two 
bone walls were missing. It should be noted that the 
healing resulted in a depression of the vestibular cortical 
plate at the site of the access into the cystic cavity. Of 
course, in a young patient, the healing six months after 
the cystectomy (third case) was also very good, by using 
PRGF and the surgical technique, even if the bone defect 
had two missing walls. 

 Conclusions 
Spontaneous healing of the bone after cystectomy 

and filling the cystic cavity with PRGF was assessed in 
three different cases in which the enucleation of the cyst 
was done simultaneously with the tooth extraction. As a 
result, a bone defect with two missing bone walls was 
created. A slower healing of the mandibular bone defect 
was noticed in a smoking patient, 54-year-old. After 18 
months, the bone density was favorable for implant 
insertion and the histological examination showed an 

appropriate bone healing, with a thick lamellar compact 
bone at the surface and lamellar spongy bone in the 
profound area. The woven bone was present both in 
association with the compact bone and the spongy bone. 
By comparison, the healing of the maxillary bone defect 
filled with autologous bone mixed with PRGF, resulted 
in a depression of the vestibular cortical plate. After  
six months, the bone density was appropriate, as the 
histological examination evidenced the newly formed 
bone, characterized by a thin cortical plate and a thick 
trabeculae with low amounts of primary, woven bone.  
A good healing process was noticed, considering the 
age of the patient (63-year-old). In a very young patient 
(14-year-old), six months after the surgery, the radiological 
aspect of the new bone formed at the site of the defect 
was almost identical to that of the surrounding bone. 
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