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ABSTRACT

Aim: It is to evaluate using of Platelet Rich Fibrin (PRF) And Calcium Hydroxide 
as a pulpotomy agent. Subjects and Methods : The present study was carried out 
on 9 adult healthy mongrel dogs which classified into 3 equal groups. Under general 
anesthesia, by means of split-mouth technique the dog’s mandibular teeth were used. 
After the period of study, the animals were sacrificed by overdose of thiopental 
sodium and the lower jaw was excised with a bone saw. The study was carried out 
under the histological evaluation of cellular and pulp tissue response using H&E stains.  
Results: The result of the present study revealed that, the early response of pulp tissue to 
all tested materials was inflammatory reactions, of various degrees, that were subsided 
by time   completely only in PRF group. PRF has a powerful agent for regenerative 
effect on pulp tissue in an absence of dentin bridge formation. It also showed that, the 
PRF was well tolerated by pulp tissue of dogs’ teeth. On the contrary, pulp degeneration 
and necrosis were the end results of pulpotomy with Calcium hydroxide agent. 
Conclusion: PRF can be more reliable than Calcium hydroxide in pulpotomy. PRF 
is the new material of choice that could be used as alternative to calcium hydroxide in 
pulpotomy. 

INTRODUCTION

At present, despite improvements in oral health in different  parts of 
the world, dental caries remains the most prevalent chronic oral disease  
that hazard the vitality of the teeth and its extension indicated for pulpal 
interventions (1).The principal objective of pediatric operative dentistry 
is considered the  conservative means as its main goal is the restoration 
of the pathologically affected teeth to healthy function until the date 
of its shedding, endodontic techniques facilitate the maintenance of 
pulpal compromised primary teeth, reducing the potential for unwanted 
sequelae of their unplanned extraction and subsequently maintenance 
of the normal pathway of its permanent successors that finally lead 
to normal occlusion and proper function. Managing pathologically or 
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traumatically affected teeth, especially in young 
children, presents unique challenges to the clinicians 
who have a responsibility to provide effective land 
evidence based treatment for their pediatric patients.
(2,3) Several materials have been advocated to induce 
normal root development. For more than 70 years 
calcium hydroxide (CH) has played a major role 
in endodontic therapy. It is the most commonly 
used dressing for treatment of the vital pulp. It also 
plays a major role as an inter- visit dressing in the 
disinfection of the root canal system especially 
in case of septic teeth due to its alkaline effect. 
Moreover CH pulpotomy may be precious and 
valuable treatment route  for immature permanent 
teeth, even those associated with a radiographic 
image suggestive of periapical lesion.(4,5) CH as 
temporary dressing used between appointments 
promotes better results on the periapical healing 
process than the treatment in one appointment.(6). 
The most dangerous factors that hazard the success 
rat of pulpotomy  in primary teeth are necrosis, 
abscesses, internal and external resorption, and 
these occur more frequently with the use of CH. 
Sealing of the cavity and restoration of the tooth are 
also factors in the failure of the technique.(7) 

However calcium hydroxide has a limited 
antibacterial spectrum that does not affect all 
members of the endodontic microbiota that make its 
use only as intracanal medication is questionable. 
In addition, physicochemical properties of this 
substance may limit its effectiveness in disinfecting 
the entire root canal system after a short-term 
use.(5) Not only internal resorption may result 
from over stimulation of the primary pulp by 
the highly alkaline CH. But also induced over 
stimulation could cause metaplasia within the 
pulp tissue, leading to formation of odontoclasts. 
Also undetected microleakage could allow large 
numbers of bacteria to the pulp tissues and nullify 
the beneficial effects of CH.(8) Another disadvantage 
of CH including it does not exclusively stimulate 
dentinogenesis, may dissolve after one year with 
Cavo surface dissolution, may degrade during acid 

etching, degrades upon tooth flexure, marginal 
failure with amalgam condensation and  does not 
adhere to dentin or resin restoration that leading to 
formation of dead space and subsequently bacterial 
invasion that  may be leading to periapical pathos 
is and failure that hazard that  maintenance of the 
tooth.(9) Platelet Rich Fibrin (PRF) is autologous 
graft enhances wound healing and regeneration as 
concluded from  several studies revealed that rapid 
and accelerated wound healing with the use of PRF 
than without it. PRF is superior to other platelet 
concentrates like  (platelet rich plasma)PRP due 
to its ease and inexpensive method of preparation 
and also it does not need any addition of exogenous 
compounds like bovine thrombin and calcium 
chloride and considered more economic than PRP. 
(10) (PRF) is a powerful healing biomaterial with 
inherent regenerative capacity and can be used by 
itself or as scaffold in various procedures such as 
for the treatment of periodontal intra bony defects, 
treatment of furcation. Sinus lift procedures 
application in the field of tissue engineering.(11,12) So 
that the purpose of this study is to evaluate using of 
PRF as a pulpotomy agent.

MATERIALS AND METHODS

The present study was carried out on 9 adult 
healthy mongrel dogs. The animals were classified 
into 3 equal groups according to the period of test: 
Group 1: three dogs were sacrificed after 3 weeks, 
Group 2: three dogs were sacrificed after 6 weeks, 
while Group 3: three dogs were sacrificed after 
9 weeks. Each group was subdivided into two 
subgroups left side was CH group and right side 
was PRF group. in each group pulpotomy technique 
was carried out in lower premolar teeth. Under 
general anesthesia, the dog’s mandibular teeth were 
prepared with class V cavities. A sample of blood is 
collected from each dog without anticoagulant in 10 
ml tubes which are immediately centrifuged at a rate 
of 3000 rpm for 10 min. During the centrifugation 
process, when the blood gets in contact with the 
test tube wall the platelet gets activated leading 
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to the initiation of coagulation cascade. After 
centrifugation, the resultant product consists of 
three layers. The top most layer consisting of a 
cellular (platelet poor plasma) PPP and PRF clot 
in the middle and RBCs at the bottom of the test 
tube. The fibrin clot obtained after centrifugation is 
removed by tweezer from the tube and the attached 
RBCs scraped off from it except 0.5mm (which is 
newly formed and highly active) and discarded. 
Platelet rich fibrin PRF& CH paste (2 tubes catalyst 
and base) were applied by means of split mouth 
technique   PRF (Right side)   and CH (Promedica) 
on left side). After drying with cotton pellets, the 
tested capping materials were gently applied over 
the orifices of radicular pulp of tested teeth; PRF 
and CH were applied. All cavities were restored 
with glass ionomer cement. After the period of 
study, the animals were sacrificed by overdose of 
thiopental sodium and the lower jaw was excised 
with a bone saw. After decalcification, all specimens 
were routinely processed with hematoxylin and 
eosin stain.for histological evaluations.

RESULTS

Group I ( three weeks intervals): left side CH 
group H&E stain revealed that the radicular  pulp 
tissues showing marked  degree of degeneration 
of the pulp tissue with huge intercellular edema, 
large dilated blood vessels with thrombus 
formation,inflammatory cells infiltrate, variable 
marked reduction of odontoblastic layer on both sides 
and variable diss appearance of the predentine along 
the whole length of the radicular portion of the pulp 
that appears increase near to the exposure side than 
apex wise direction as shown in (Figure1,A). While 
in right side PRF group H&E stain demonstrated that 
the radicular pulp tissues had degeneration of the 
pulp tissue with intercellular edema, dilated blood 
vessels with RBCs with variable dimensions along 
the length of the radicular pulp tissue, inflammatory 
cells infiltrate, irregularities of predentine area 
and odontoblastic cells with variable thickness on 
both sides but overall with minimal as shown in 
(Figure1,B).

Fig. (1) Histological section of  group I (three weeks intervals).(H&E stain 100X).

 (A) CH group showing:- (1) degeneration of the pulp tissue with huge intercellular edema (2), 
dilated blood vessels with thrombus formation,inflammatory cells infiltrate, (3)variable marked 
reduction of odontoblastic layer on both sides

 (B) PRF group showing:- (1) degeneration of the pulp tissue with intercellular edema, dilated 
blood vessels with,inflammatory cells infiltrate, (2) Variable thickness of both  predentine area 
and  odontoblastic cells s on both sides  .
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Group II after six weeks period: left side CH 
group H&E stain revealed that the radicular pulp 
tissues showing degeneration of the pulp tissue with 
intercellular edema, large dilated blood vessels with 
thrombus formation, inflammatory cells infiltrate, 
irregularities of odontoblastic layer and predentine 
on both sides. The distribution of odontoblastic cells 
appeared highly aggregated on Rt side of the picture 
than Lt one which subsequently showing variation 
in odontoblastic layer thickness from side to another 
along the length of the radicular portion of the pulp 
as shown in (Figure 3, A). While in right side PRF 
group; H&E stain demonstrated that the radicular 
pulp tissues starting the symphony of regeneration 
through the appearance of dentine bridges under the 
capping materials at the exposure site with marked 
reduction of all signs of degeneration.  Intercellular 
edema, dilated blood vessels with RBCs with less 
marked variable dimensions along the length of the 
radicular pulp tissue, as well as inflammatory cells 
infiltrate. Recovery of predentine architecture area 
with   odontoblastic cells distribution as shown in 
(Figure 3,B).

Group III after 9 weeks period: left side CH 
group H&E stain revealed that the radicular pulp 
tissues showing delayed signs of regeneration 
through formation of thin layer of reparative dentine 
under the capping materials with still observation 
of some sort of    degeneration of the radicular pulp 
tissue.   Mild intercellular edema, large dilated blood 
vessels with thrombus formation, large calcification 
appeared within the pulp tissue. Irregularities of 
odontoblastic layer and predentine on both sides 
with minimal severity as before. The distribution 
of odontoblast appeared highly aggregated with 
marked variations from side to another as shown 
in (Figure 3, A). While in right side PRF group 
H&E stain demonstrated that the radicular pulp 
tissues nearly considered as normal pulp tissue with 
marked appearance of reparative dentine beneath the 
capping material and the exposure site.  Coagulated 
blood vessels showed with highly minimal degree. 
Aggregation of odontoblast like cells appear under 
the reparative dentine as shown in(Figure3,B).

Fig. (2) Histological section of  group II (Six weeks intervals).(H&E stain 100X). 

 (A) CH group showing: - (1) capping material (2) degeneration of the pulp tissue with 
intercellular edema, dilated blood vessels with RBCs, inflammatory  cells infiltrate, (3)Moderate 
aggregation of odontoblastic cells  with variable predentine thickness on both sides.                                                                                                       

 (B) PRF group showing: - (1) Dentine bridge formation. (2) Highly aggregated odontoblastic 
cells with variable thickness. (3) reduced Intercellular edema, and dilated blood vessels with 
coagulated RBCs.
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DISCUSSION

Cavity preparation for pulpotomy in this research 
class I cavities were prepared to be more accurate 
for simulation to the most of clinical problems as 
most caries extension are occlusally or proximally 
and after capping the exposure to occlusal trauma 
may distort the effect of capping materials. This ma-
neuver as point of view was conflict to the approach 
to the pulp by some authors who revealed that class 
V pulpotomy was easy and functional loads during 
biting could be avoided. (13-15) Different histological 
parameters regarding pulpal wound healing follow-
ing pulp capping with PRF were recorded in this 
study, including degree of inflammation of the pulp-
al tissue, thrombus formation, intercellular edema, 
irregularities of odontoblastic layer. However, re-
sults of the present study showed that inflammation 
was occurred in the both groups of the study but 
was less evident in PRF group than in CH group. 
Another study supported our finding as showed that, 
PRF includes dense fibrin network with leukocytes, 
cytokines, glycoproteins and growth factors. Basi-
cally leukocytes present in PRF have a key role in 
releasing of growth factors and anti-infectious ac-

tivity. This explains, the relative existence of mod-
erate inflammation of the pulpal tissue following 
pulp capping using PRF. (16,17)

Left side teeth capped with CH  presented 
remarkably different results  compared to Right side 
was in agreement with another interesting study (18) 
who revealed that  during the early time intervals, 
the specimens exhibited a conspicuous coagulation 
necrotic zone as a line delimiting the tissue in repair 
under the necrotic zone.other studies support our 
finding as concluded that, the initial response of 
CH  as capping materials was destructive , which 
attributed to caustic effect of alkalinity of CH due 
to hydroxyl ions that leading to superficial necrosis 
of  the pulp tissue. However, the retardation of 
regeneration of CH group was in agreement with 
who revealed that CH has several disadvantages 
including poor adherence to dentine, lack of long 
term seal and subsequently invasion of the bacteria 
to the remaining pulp tissue that finally retard 
pulp regeneration On the other hand histological 
evaluations of pulpal responses to vital pulp therapy 
with CH demonstrated that the dentinal bridge 
formation beneath CH was unpredictable. Moreover, 

Fig. (3) Histological section of  groupIII ( Nine weeks intervals).(H&E stain 100X).

 (A) CH group showing: (1) Thin rime of reparative dentine. (2) Calcified tissue, (3) Irregularities of predentine area and 
odontoblastic cells with variable thickness on both sides.(4)Thin rim of dentin bridge. 

 (B) PRF group showing 1) Nearly normal pulp tissue, (2) thick dentine bridge formation, (3) Highly aggregated 
odontoblastic cells, (4) predentine, (5) Small coagulated blood vessels.
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pulps that were capped with CH were inflamed, 
dentin bridge was not formed in any of the subjects 
of group A due to severe inflammation.( 19-21) The 
histological finding after 9 weeks postoperatively 
demonstrated dramatic changes through the 
symphony of regeneration that reach to normal pulp 
tissues with normal architectures and formation 
of thick dentine bridges obviously appeared in 
animals treated by PRF. Some investigators were 
strongly support our observation in the current 
study as concluded that the effectiveness of PRF in 
accelerating wound healing of different tissues have 
been studied and proved previously Growth factors 
are critical in signaling the formation and repair 
processes in dentine-pulp complex and they signal 
many of the important events in tooth morphogenesis 
and differentiation, also recapitulation of these 
processes may lead to tissue regeneration.(22) In 
addition micro vascularization develops in the 
fibrin network of PRF promotes cell migration and 
protein synthesis.(23) On the other hand, the pulp 
tissue at the time of PRF group appeared normal, 
CH group showed marked reduction in regeneration 
through thin rim of dentine bridges showed that 
not completely seal the exposure site. Furthermore, 
presence of calcified tissue within the pulp.  These 
finding was supported by other animal studies 
showed that, dentinal bridges formed beneath CH 
were in Lowe quality in terms of thickness and 
presence of tunnel defects. (25-26)

CONCLUSION

·	 Both PRF &CH   were reliable as pulpotomy 
agent.

·	 PRF is highly active autologous agent for 
maintaining of pulp vitality compared to CH.

·	 PRF was better inductive material for pulp 
regeneration than CH.

·	 PRF was biologically highly biocompatible 
agent as pulp capping material.
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الملخص: 

الاسنان  للب  كغطاء  الكالسيوم   هيدروكسيد  واستخدام  بالفيبرين  الغنية  الدموية  الصفائح  استخدام  تأثير  مقارنة  تمت  لقد    : الهدف 
الكلاب. اسنان  في  جزئيا  المبتورة 

مجموعة  لكل  الرحيم  القتل  بعد  والايوسين  الهيماتوكسيلين  صبغة  باستخدام  هستولوجيا  الدراسة  هذه  تقييم  وتم   : والأساليب  المواد 
كل  قتل  تمت  كلاب  ثلاثة  عدد  علي  مجموعة  كل  تحتوي  بحيث  متساوية  مجموعات  ثلاث  الي  الكلاب  هذه  تقسييم  وتم  المستخدمة  الكلاب  من 
باستخدام  معالجتها  وتمت  يمين  الي  مجموعة  كل  تقسيم  وتم  اسابيع   وتسعة  اسابيع  وستة  اسابيع  ثلاثة  وهو  زمانها  انقضاء  بعد  مجموعة 
في  السفلية  الضواحك  استخدام  وتم  الكالسيوم   هيدروكسيد  باستخدام  معالجتها  وتمت  اليسري  والجهة  بالفيبرين  الغنية  الدموية  الصفائح 

التجربة. هذه 

النتائج: أظهرت النتائج الاستجابة المبكرة لجميع المواد المختبره بحدوث التهاب لعصب السن كاحد العلامات المبكره. والالياف الغنيه بالصفائح 
واضحة. بصوره  الخلايا  لتجدد  قوه  أظهرت 

لها  الجزئي  البتر  بعد  الاسنان  للب  كغطاء  بالفيبرين  الغنية  الدموية  الصفائح  مادة  استخدام  فاعلية  الي  الدراسة  خلصت  وقد   : الخلاصة 
الغرض لذات  الكالسيوم  هيدروكسيد  باستخدام  مقارنة 

اسنان  لب  السنه،  لب  بتر  المبتورة،  الاسنان  للب  غطاء  الكالسيوم،  هيدروكسيد  بالفيبرين،  الغنية  الدموية  الصفائح  المفتاحية:   الكلمات 
الكلاب.


