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ABSTRACT 
 

Aims: Root perforations are accidents and complications that can occur during endodontic 
treatment. With the advent of calcium silicate-based repair cements, there is a possibility to 
effectively seal and preserve the affected tooth. The objective of this case report was to evaluate 
the success and repair of a root perforation sealed with a calcium silicate-based repair cement of a 
tooth that had been indicated for extraction.  
Presentation of Case: A 59-year-old healthy female without systemic diseases, presented to the 
dental service with a fistula, spontaneous pain, and pain upon vertical and horizontal percussion in 
the tooth 24, which had a metal-ceramic crown, a metal post, and inadequate endodontic 
treatment. The crown was sectioned, and the post was removed with ultrasonic tips. A perforation 
in the palatal root and bone resorption were observed through a cone-beam computed tomography 
(CBCT). The perforation was sealed with MTA HP (Angelus) and the canals were retreated using 
mechanized systems and filled with BioRoot RCS sealer (Sepdotont) in a single session. The tooth 
was rehabilitated using a digital workflow based on scanning and 3D printing of the 
restoration/crown. Follow-up was performed after six and nine months, and the patient showed no 
painful symptoms upon horizontal and vertical percussion tests, with CBCT showing regression of 
the bone resorption. 
Discussion and Conclusion: The bone repair and the absence of signs and symptoms of 
periradicular pathologies indicate treatment success after nine months follow up of the root 
perforation sealed with a calcium silicate-based repair cement. 
 

 

Keywords: Retreatments; dental cement; cone beam computed tomography; periapical diseases; 
bone resorptions. 

 

1. INTRODUTION 
 

Endodontic perforations, according to the 
American Association of Endodontists, are 
communications between the root canal system 
and the external surface of the tooth. 
Perforations can be of iatrogenic cause or 
pathological conditions, such as extensive caries 
and root resorption [1,2]. Root perforations occur 
in 2-12% of endodontic treatments [3] and can 
happen during coronal access, root canal 
instrumentation, and post space preparation 
[2,4]. Post space preparations are the most 
common cause, responsible for 53% of the cases 
[5]. 
 

Perforations trigger the destruction of periodontal 
fibers, bone resorption, the formation of 
granulation tissue, and the development of 
periodontal defects [6,7,8]. If not sealed, they 
induce inflammatory and infectious processes [2] 
and lead to the loss of the tooth, accounting for 
2.9 to 4.2% of teeth extractions [9,10]. 
 
Various materials have been used to seal 
perforations. However, since its introduction in 
1993 [11,12], mineral trioxide aggregate (MTA) 
has become the material of choice for these 
cases [1] due to its biocompatibility and 
bioactivity [13]. Initially, this cement was 
indicated for retrograde filling in periradicular 
surgeries, and later its use expanded to cases of 

pulp capping, pulpotomy, apexification, and 
sealing of perforations [2,4,14]. MTA is a calcium 
silicate-based hydraulic cement (CSHC) that 
tolerates the moisture of tissue fluids well, 
requiring water to initiate the setting reaction, 
which is completed in 28 days [13-16]. 
 

Traditional MTA presented some limitations such 
as handling difficulties, tooth discoloration, and 
long setting time [17]. MTA HP (Angelus, 
Londrina, Paraná, Brazil) was developed to 
address these issues. According to the 
manufacturers, the material was improved by 
adding plasticizers to the liquid and reducing the 
particle size, which enhances its sandy 
consistency and handling. The smallerd particles 
increase reactivity, thereby decreasing the 
setting time and enhancing calcium ion release 
[18,19]. Additionally, the replacement of the 
radiopacifier bismuth oxide with calcium 
tungstate resolved the issue of tooth 
discoloration [20]. 
 

Regarding root perforations during post 
preparation, the development of CSHC with 
improved compositions, and the use of 
technologies in dentistry, this study aimed to 
report a clinical case of a second upper premolar 
with a root perforation that occurred during post 
preparation. The case was managed using MTA 
HP cement and subsequently rehabilitated 
through 3D-printed crown. 
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2. PRESENTATION OF CASE 
 
A 40-year-old female patient attended the clinic 
complaining of pain in tooth 24 and swelling in 
the gingival region above the tooth. The patient 
reported that she had undergone                   
endodontic treatment and the placement of a 
prosthetic crown a long time ago. A detailed 
medical and dental history was taken. The 
patient reported no systemic health problems or 
regular medication use. Her blood pressure was 
120/80 mmHg. During the intraoral clinical 
examination, a fistula (Fig. 1a) was observed at 
the apex of tooth 24, with sensitivity and 
discomfort upon vertical and horizontal 
percussion. During the periodontal                 

probing of the tooth, the probing depth was 4 mm 
on the mesio-buccal surface and 1 mm on the 
other surfaces, accompanied by 1 mm of 
mobility. The crown was properly adapted to the 
tooth. On extraoral clinical examination, no 
deviations from normality were identified. A 
digital periapical radiograph was taken using a 
size 2 phosphor plate (Micro Imagem, 
Indaiatuba, São Paulo, Brazil), and bone 
rarefaction was observed on the mesial aspect of 
tooth 25 (Fig. 2a). Additionally, the endodontic 
treatment was found to be inadequate on the 
radiograph, showing a lack of taper in the 
preparation and an absence of filling material in 
the buccal canal. 

 

 
 

Fig. 1. Presence of a fistula above tooth 24 (a). Sectioning of the metal-ceramic crown with a 
transmetal bur (b). Reduction of the post to expose the cementation line with an E-8 insert (c, 
d, e). Removal of the post with an E-12 insert and clinical mirror handle (f). Post removed and 

ultrasonic inserts E-8 and E-12 
 

 
 

Fig. 2. Initial radiograph (a). Odontometry of the palatal canal (b). Perforation sealed with MTA 
HP (c). Final radiograph with temporary crown (d and e). Follow-up after 6 months (f). Follow-

up after 9 months (g) 
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For a better understanding of the clinical and 
diagnostic situation, a cone-beam computed 
tomography scan was requested. To avoid the 
formation of artefacts, it was necessary to 
remove the metal-ceramic crown and the cast 
metal core. The crown was removed using a 
transmetal drill (Dentsply Maillefer, Ballaigues, 
Switzerland), sectioning it in the buccal-palatal 
direction (Fig. 1b). Once the metal core was 
exposed, it was reduced in thickness with the 
same drill to reveal the cementation line (Fig. 1c). 
The cementation line between the post and 
dentin was removed using an ultrasonic tip 
Scouter E-8 (Helse Dental Technology, Santa 
Rosa de Viterbo, São Paulo, Brazil)                  
activated at 60% power, with cooling, through the 
ultrasonic device Satelec Newtron Booster 
(Satelec, Mérignac, Gironde, France) (Fig. 1d 
and e). For post removal, an E12 insert (Helse 
Dental Technology, Santa Rosa de Viterbo, São 
Paulo, Brazil) was used horizontally on the 
palatal surface of the core at 85% power with 
cooling (Fig. 1f and g). Simultaneously, a dental 
mirror handle was horizontally pressed on the 
buccal surface of the core. The core was 
removed in one minute. A temporary coronal seal 
was then placed using Maxxion R glass ionomer 
(FGM, Joinville, Santa Catarina, Brazil). 
 
Upon examining the tomographic images 
(OnDemand 3D, CyberMed, Seoul, Republic of 
Korea), extensive bone resorption was noted in 
the mesial area, with inadequate obturation of 
the buccal canal and root perforation in the 
palatal canal (Fig. 3a). The perforation, 
measuring 3.4 mm, was likely caused during the 
preparation for the intraradicular post. The case 
was discussed, and tooth extraction followed by 
replacement with dental implant was proposed 
as a pontential solution. However, the patient 
declined this therapeutic approach. In an attempt 
to preserve the tooth, all available technological 
resources were employed, emphasizing to the 
patient that the prognosis of the case was 
uncertain. 
 
In the second session, the region of the tooth 
was anesthetized with a vestibular infiltration 
using 2% lidocaine with 1:100,000 epinephrine 
(Alphacaine, DFL, Rio de Janeiro, Brazil). The 
provisional glass ionomer restoration was 
removed, and an absolute isolation was achieved 
by applying a light-curing gingival barrier (FGM, 
Joinville, Santa Catarina, Brazil) around the tooth 
24. For better visibility of the perforated area, an 
operating microscope (Alliance, São Paulo, São 
Paulo, Brazil) was used.  

The root coronal area was flooded with 2.5% 
sodium hypochlorite (Asfer, São Caetano do Sul, 
São Paulo, Brazil), and the gutta-percha from the 
cervical third of the palatal canal and from the 
cervical and middle thirds of the buccal canal 
was removed using the ultrasonic tip R1-
Clearsonic Black R1 (Helse Dental Technology, 
Santa Rosa de Viterbo, São Paulo, Brazil) at 
10% power without cooling. A #15 K-file 
(Dentsply Maillefer, Ballaigues, Switzerland) was 
inserted into the palatal canal to confirm the 
correct path, and a periapical radiograph was 
taken (Fig. 2b). After visualizing the perforation, 
located in the cervical third of the root (Fig. 4a 
and b), the palatal canal was instrumented in the 
cervical and middle thirds with a Reciproc R-25 
instrument (VDW GMBH, Munich, Germany). 
The palatal root canal length was measured with 
an electronic apex locator (Finepex-Schuster, 
Santa Maria, Rio Grande do Sul, Brazil). This 
canal was temporally sealed in the cervical third 
with Coltosol, a temporary restorative cement 
(Vigodent, Rio de Janeiro, Rio de Janeiro, Brazil) 
above a cotton pellet, to protect the canal (Fig. 
4c). The root perforation was cleaned with 2.5% 
sodium hypochlorite (NaOCl) and a dentin 
spoon, dried with sterile paper tips, and sealed 
with MTA HP cement (Angelus, Londrina, 
Paraná, Brazil). For this, at first, a collagen 
sponge (Maquira, Maringá, Paraná, Brazil) was 
placed in the periodontal ligament area (Fig. 4d). 
Following, the MTA cement was mixed in a 
portion of powder for two drops of liquid, and 
then the cement was applied and condensed 
with a Schilder condenser (Odous de Deus, Belo 
Horizonte, Brazil) (Fig. 4e and 2c). A periapical 
radiograph was taken to assess the quality of the 
seal. Afterward, the cement was covered with a 
layer of glass ionomer (FGM, Joinville, Santa 
Catarina, Brazil) (Fig. 4f). The coltosol was 
removed and instrumentation of the palatal canal 
was finished with Reciproc R-40 used at the 
foramen with 2.5% sodium hypochlorite (NaOCl) 
irrigation. The instrumentation of the buccal canal 
was completed with Reciproc R25 also at the 
foramen after odontometry using an electronic 
apex locator (FinePex; Schuster Medical 
Equipment and Dental,Santa Maria, Rio Grande 
do Sul, Brazil) with a size #15 K-file (Dentsply 
Maillefer, Ballaigues, Switzerland). Medium 
gutta-percha cones (Dentsply Maillefer, 
Ballaigues, Switzerland) were calibrated to be 1 
mm short of the canal foramen, and a cone fit 
radiograph was performed. 
 
After instrumentation, passive ultrasonic irrigation 
was performed using a 20/.01 E1-Irrisonic tip 
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(Helse Ultrasonic, Santa Rosa de Viterbo, São 
Paulo, Brazil) attached to a Newtron Booster 
ultrasonic unit, set at 2 mm from the working 
length and at 10% power. For the final irrigation, 
2 mL of 2.5% NaOCl was introduced into the 
canal, and the ultrasonic tip was used to agitate 
the solution for 20 seconds. This process was 
repeated 3 times, totaling 6 mL of NaOCl and 1 
min of agitation. The same procedure was then 
repeated with 17% EDTA and again with 2.5% 
NaOCl. After this protocol, the canals were 
irrigated with 0.9% saline solution. Absorbent 
paper points size #40 and #35 (Dentsply 
Maillefer, Ballaigues, Switzerland) were placed 
and maintained into the palatal e buccal canals, 

respectively, for 15 seconds. Once the canal 
dryness was confirmed, the obturation of gutta-
percha cones was performed using BioRoot RCS 
(Septodont, Saint-Maur-des-Fossés, France) by 
mixing one portion of powder with 5 drops of 
liquid. A quality control radiograph for root canal 
filling was then taken. The cones were sheared 
off and compacted using vertical condensation 
with a thermoplastic device (Woodpecker 
Medical Instrument Co., Guangxi, China) at 
180°C. A provisional crown with orthodontic wire 
in the buccal canal was prepared to ensure long-
term stability until the completion of the 
rehabilitation, and a final periapical radiograph 
was taken (Fig. 2d and e). 

 

 
 

Fig. 3. Initial cone beam computed tomography (a) and after 9 months of follow-up (b) of tooth 
24, showing coronal, sagittal, and axial slices 

 

 
 

Fig. 4. Perforation in the palatal root - black arrow (a). Radicular perforation – black arrow; 
palatal canal – white arrow (b). Radicular perforation – black arrow; palatal canal protected 

with Coltosol – white arrow (c). Collagen sponge barrier – black arrow; palatal canal protected 
with Coltosol – white arrow (d). Perforation filled with MTA HP – black arrow; palatal canal – 
white arrow (e). MTA superficially protected with a layer of glass ionomer – black arrow; free 

palatal canal – white arrow (f) 
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In the third session, the prosthetic rehabilitation 
began with the cementation of a prefabricated 
fibreglass post #2 (Angelus, Londrina, Paraná, 
Brazil). The temporary crown with orthodontic 
wire was removed, and local infiltration 
anaesthesia was administered using 2% 
lidocaine with 1:100,000 epinephrine 
(Alphacaine, DFL, Rio de Janeiro, Brazil) for 
possible absolute isolation. The vestibular canal 
was reopened using a Gates drill #3 (Angelus), 
leaving 4mm of filling at the root apex, then 
prepared with a Largo drill #4 (Angelus), 
matching the diameter of the selected post. The 
post was adapted to the prepared canal, and 
excess coronal was removed with a high-speed 
diamond bur (KG Sorensen). Following the 
manufacturer's instructions, the post was 
cleaned with 70% alcohol, silane (Angelus) was 
applied and left to dry for 1 minute, followed by 
the application of 3M ESPE Single Bond 
Universal adhesive (3M, Sumaré, São Paulo, 
Brazil). The root canal was etched with 37% 
phosphoric acid (Biodinâmica) for 15 seconds, 
rinsed with water, dried with air and paper points 
(Dentsply Maillefer), and the adhesive was 
applied. The chosen cement was RelyX Ultimate 
Dual Cure Resin Cement (3M), mixed on a glass 
slab and applied to the prepared canal with the 
fibreglass post. Excess cement was removed, 
and each side was light-cured (SDI Limited) for 
20 seconds. In the same session, a core build-up 
was done using 3M ESPE Filtek Z250 composite 

resin (3M) A3 and prepared coronally with 
diamond bur #2135 (KG Sorensen). A temporary 
crown was made using the antagonist tooth 
impression technique, ensuring proper occlusion. 
After removing excess acrylic resin, the margin 
was relined for a good fit, and the provisional 
crown was polished and cemented temporarily 
with Hydcal calcium hydroxide paste (Maquira). 
 
In the initial restorative appointment, a sequence 
of three intraoral scans was performed 
(Primescan, Dentsply Sirona, Bensheim, 
Germany). The first scan, referred to as the 
preoperative scan of the maxilla, was conducted 
with the provisional crown in place, allowing its 
functional anatomy to be later replicated during 
the digital design phase. Subsequently, the scan 
of the antagonist arch was carried out. Following 
these initial scans, the crown was removed, and 
final preparation was performed using high-
speed diamond burs of fine and extra-fine grit 
(KG Sorensen, São Paulo, Brazil), aimed at 
achieving better margin delineation for the 
restoration [21]. The scanning of the arch with 
the final preparation was performed using the 
triple cord retraction technique (Ultradent, South 
Jordan, United States), wherein a sequence of 
three retraction cords of increasing diameters is 
placed between the gingiva and preparation, with 
removal of the largest cord immediately before 
scanning. The scan files were exported in STL 
format at maximum resolution (100%). 

 

 
 

Fig. 5. Initial aspect of temporary restoration - lateral view with retractors (a). Initial aspect of 
temporary restoration - occlusal view with retractors and mirror (b). Aluminum oxide 

sandblasting of preparations (c). Aspect of preparations after aluminum oxide sandblasting 
(d).  Crown preparation margin in triple cord retraction technique after removal of thicker 

cords (e) 
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The digital design of the premolar crown was 
conducted using DentalCAD Exocad software 
(Exocad GmbH, Darmstadt, Germany). Initially, 
the three scans were imported, and the final 
crown design was based on the anatomy of the 
provisional crown captured during the 
preoperative scan. Additionally, articulated 
models were designed: one without a die for 
adjusting occlusal and interproximal contacts of 
the restoration, and one with a Geller die for 
verifying restoration adaptation, adjusting the 
finish line, and facilitating restoration 
manipulation during the laboratory phase. The 
STL file of the restoration and the models was 
sent to LycheeSlicer software for support 
placement and slicing for printing on an Anycubic 
Photon Mono 4K 3D printer (Anycubic 
Technologies, Shenzhen, China) using 
Makertech Prizma Bioprov resin A2 shade 
(Makertech Labs, São Paulo, Brazil) for the 
restoration and 3DCure Dental resin (3DCure, 
Belo Horizonte, Brazil) for the model.  
 
After 3D printing the crown and models, the 
pieces were washed in isopropyl alcohol for 5 
minutes using a Wash & Cure wash and cure 
chamber (Anycubic Technologies, Shenzhen, 
China), followed by a 15-minute curing cycle in 
the same machine. After the post-curing process, 
the supports were carefully removed with an 
orthodontic cutting plier. Crown finishing and 
adjustment were performed using a micromotor 
and handpiece. Initially, remaining supports were 
removed with a tungsten carbide minicut drill 
(American Burs, Santa Catarina, Brazil). Initial 
finishing and polishing were carried out using a 
sequence of abrasive rubber points (American 
Burs, Santa Catarina, Brazil). Occlusal and 
interproximal contact adjustments were made 
using the same rubber points. Final polishing and 
shine were achieved with felt wheels (Jota Brasil, 
Santa Catarina, Brazil) and polishing paste 
(FGM, Santa Catarina, Brazil). 
 
In the final restorative session, the printed 
restoration was adhesively cemented. Initially, 
the provisional crown was removed, and the 
dental preparation was cleaned with 0.12% 
chlorhexidine and pumice (Biodinâmica, Paraná, 
Brazil) using a Robinson brush (American Burrs, 
Santa Catarina, Brazil). The preparation was 
isolated with rubber dam and stabilized with a 
modified clamp. Then, the surface of the 
preparation was sandblasted with 50-micron 
aluminum oxide (BioArt, São Carlos, Brazil) at a 
controlled distance, pressure, and time. Next, 
37% phosphoric acid (Biodinâmica, Ibiporã, 

Paraná) was applied to the enamel for 30 
seconds and rinsed abundantly with a water jet 
for the same conditioning time. Excess moisture 
was removed with a light air jet at a controlled 
distance. A layer of Single Bond Universal 
adhesive (3M, São Paulo, Brazil) was applied to 
the enamel and dentin using a microbrush (Kg 
Sorensen, São Paulo) for 20 seconds. Then, a 
light air jet was applied. For cementation, RelyX 
Ultimate cement (3M, São Paulo, Brazil) was 
dispensed onto a glass plate, and the pastes 
were mixed. The cement was applied inside the 
restoration, which was seated onto the remaining 
dental structure, and the excess resin cement 
was removed with a brush. The light-curing 
(Radii Cal, SDI, São Paulo, Brazil) was done 
following the manufacturer's recommendations. 
After photopolymerization, occlusal adjustment 
was performed with a 3118FF diamond bur (KG 
Sorensen, Espírito Santo, Brazil), and the 
restoration was finished with a 30-blade 
multilayer bur 9904FF (Microdont, São Paulo, 
Brazil). 
 

2.1 Follow-Up 
 
After 6 months, a periapical radiograph of the 
tooth was taken (Fig. 2f), and clinical tests of 
vertical and horizontal percussion, as well as 
palpation, were conducted. The patient did not 
present any painful symptoms in any of the tests, 
and there was no presence of periodontal 
pockets. After nine months, the same tests were 
performed, and the patient did not exhibit any 
painful symptoms or pain upon vertical and 
horizontal percussion. During the periodontal 
probing, a depth of 1 mm was recorded on all 
surfaces. The periapical radiograph showed 
bone tissue formation (Fig. 2g). In the same 
session, to confirm the repair observed on the 
periapical radiograph, a cone beam computed 
tomography was performed, which clearly 
showed bone tissue formation in the perforated 
region (Fig. 3b).  
 

3. DISCUSSION 
 

Root perforations are endodontic complications 
that present significant challenges in treatment 
efforts aimed at saving the tooth [3]. The 
prognosis depends on the timing, location, and 
size of the perforation [22]. The presence of large 
perforations involving bone tissue destruction, 
periodontal pockets, and delayed sealing of the 
perforation from its onset contribute to a poorer 
prognosis [1,3,22]. In this case report, the 
conditions were unfavorable due to a large  
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Fig. 6. Occlusal view of 3d-printed model with Geller die (a). 3d-Printed restorations adapted to 
3d-printed rigid model (b). Isolated crown preparations with rubber dam and stabilized clamp 
(c). Final aspect of 3d-printed restorations - occlusal view with retractors and mirror just after 
adhesive cementation (d). Final aspect of 3d-printed restorations - lateral view with retractors 

immediately after adhesive cementation (e). Final aspect of 3d-printed restorations (f) 
 
perforation in the palatal root and significant 
destruction of the alveolar crest. Additionally, the 
extended time interval between the perforation 
and the commencement of the treatment was 
one of the the challenges to achieving success in 
the case. The requirements for maintaining the 
tooth included thoroughly cleaning the area with 
sodium hypochlorite solution, sealing the 
perforation, retreating the canals, and achieving 
effective rehabilitative treatment. 
 
Regarding the visualization of images suggestive 
of bone resorption, this case report clearly 
demonstrates the difference between periapical 
radiography and CBCT. In the radiographic 
image, a radiolucent area was visible on the 
mesial side of tooth 24, indicating bone 
rarefaction and loss of trabecular bone. However, 
when observing the tomographic images, the 
extent of the resorption was much greater than 
the one suggested by the periapical radiograph. 
In addition to indicating the location of the 
perforation, the CBCT diagnostic tool was 
essential for understanding the magnitude of the 
case. Similar situations are confirmed in clinical 
studies, demonstrating the accuracy of CBCT in 
identifying the size of periapical lesions that are 
not perceptible in conventional periapical 
radiographs [23,24]. 
 
MTA is a material of choice for sealing root canal 
perforations because it is biocompatible, exhibits 
good sealing ability, is bioactive, induces the 

formation of mineralized tissue, and has an 
alkaline pH during and after the setting reaction, 
contributing to its antimicrobial effect [25,26]. 
Given the extensive and difficult-to-access 
perforation in this case report, the cement used 
facilitated clinical management. MTA HP is 
available in powder/liquid form. The tricalcium 
silicate and dicalcium silicate particles react with 
water immediately after mixing the two 
components, solid and liquid, resulting in a 
hydrated calcium silicate gel and calcium 
hydroxide that raise the cement's pH to 9 
[13,27,28]. This gel forms a rigid structure after 
the setting reaction, which is reported to be 
around 22 minutes [29]. Although in vitro studies 
have shown higher solubility of MTA HP 
compared to conventional MTA [27], in this case 
report, the periapical radiograph showed that the 
material remained intact and did not dissolve 
over a one-year period. 
 
Regarding the positive aspects of tissue repair 
with this cement, its biomineralization potential 
has been demonstrated in both in vivo and in 
vitro studies [30,31]. It has been shown to 
stimulate the differentiation of osteoblasts [31] 
and promote the proliferation of fibroblasts, the 
most abundant cells in the periodontal ligament, 
which is significant for the connective tissue 
repair process in a root perforation [30,32]. 
Additionally, the material stimulates the 
immunoexpression of interleukin 10 (IL-10), an 
anti-inflammatory cytokine that suppresses the 
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expression of inflammatory cytokines such as IL-
1 and IL-6, creating a favorable environment for 
bone repair [32,33]. These findings in the 
literature corroborate our present case report, in 
which MTA HP provided bone and periodontal 
repair and reduced inflammation. 
 
The perforation site in this case report was 
narrow and difficult to access for cement 
placement, necessitating the use of an operative 
microscope and delicate pluggers. In addition to 
these tools, the plasticity of MTA HP contributed 
to the management of the material within the 
perforation. Conventional MTA contains only 
distilled water in its liquid component, resulting in 
a sandy cement that disintegrates during the 
sealing process. In contrast, MTA HP includes a 
polymer (polyvinylpyrrolidone) added to the 
liquid, which ensures plasticity and better 
handling, maintaining its integrity, consistency, 
and ease of insertion into the perforation cavity 
[27]. 
 
In addition to using a calcium silicate-based 
repair cement in powder and liquid form, a root 
canal sealer with solid and liquid components, 
BioRoot RCS, was also used. This cement 
shows high biocompatibility with periodontal 
ligament stem cells [34], which is advantageous 
since the cement extruded into the buccal canal. 
This cement maintains an alkaline pH, but 
exhibits high solubility in in vitro tests [35]. 
However, after six months and nine months of 
treatment follow-up, the cement did not dissolve 
and was not resorbed by the body in this case 
report. 
 
The final rehabilitation of an endodontically 
treated tooth should be carefully planned, 
considering special factors such as the presence 
of a ferrule and the need for an intracanal post 
[36]. In this reported case, the tooth had 
previously undergone endodontic treatment and 
had an intracanal preparation and a full coverage 
crown. Nonetheless, additional strategies were 
employed to enhance the longevity of the 
restoration and preserve the remaining dental 
structure, including the use of magnification and 
digital technologies for increased precision, also 
isolation and immediate dentin sealing to 
optimize adhesion [37]. 
 
The restoration was manufactured using a fully 
digital workflow. The crown was 3D printed using 
a ceramic-filled resin, as 3D printing, an additive 
manufacturing method, offers advantages over 
subtractive milling. These advantages include 

lower equipment acquisition costs, reduced 
material waste and cost, and the benefits 
associated with digital production methods such 
as fewer or faster appointments and treatments 
with greater predictability [38]. In addition, 
indirect restorations printed in resin with filler 
have shown mechanical properties similar to 
milled indirect restorations, along with good 
marginal adaptation, a critical factor for the 
longevity and fit of a restoration [39,40]. 
 

Saving a tooth with a root perforation presents 
many challenges that involve the multidisciplinary 
collaboration of various fields of dentistry working 
together. Removing the crown and post, as well 
as sealing the perforation so close to the palatal 
canal, was one of the difficulties that required the 
technological resources available in endodontics, 
such as ultrasound, a microscope, and high-
quality repair materials. Undoubtedly, without 
these tools, managing the case would have been 
limited. 
 

4. CONCLUSION 
 

After nine months of follow-up, this report 
concludes that it is possible to save a tooth that 
appears to be hopeless due to root perforations 
through decontamination, the use of calcium 
silicate cements, and the technologies available 
in both endodontics and rehabilitation. 
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