
   

Summary
Introduction: In endodontics, recent advances in material sciences allow for new 
perspectives when it comes to moderately or highly difficulty cases.
Methods: A bioactive tricalcium silicate-based sealer, BioRoot™  RCS (Septodont; 
Saint-Maur-des-Fossés, France) was used during single cone obturation in three 
challenging cases which were followed up for up to 14 months.
Discussion: Bacteria-tight and homogeneous root canal fillings can be achieved in 
cases with curvatures beyond 30° with BioRoot™  RCS in single-cone technique.
Conclusion: In addition to saving time, BioRoot™ RCS, a bioactive tricalcium silicate-
based sealer, provides high chances of success even in challenging cases.

Introduction
The main goal of a root canal treatment is to shape, disinfect, and obturate the root canal 
system. Cases differ with regards to their complexity and hence require different levels 
of experience and equipment. Most cases in general practice are classified as having 
low to moderate difficulty according to the classification of the American Association 
of Endontists. Due to recent advances in rotary instrumentation, nickel titanium files, and 
obturation materials, previously unsolvable high-difficulty cases (e.g. those with large 
curvatures) are increasingly manageable for well-trained and ambitious general dentists.1

The single-cone technique was developed in the 1960s for simplifying the obturation 
of root canals, but effective sealing materials were lacking.2 In the following decades, 
several material classes were proposed and investigated for this technique with varying 
results. In the late 2000s, hydraulic calcium silicate sealers such as BioRoot™  RCS 
(Septodont, Saint-Maur-des-Fossés, France) were introduced, based on the same 
technology as hydraulic calcium silicate cements. These bioceramic sealers allowed for 
proper sealing with the single-cone technique, finally simplifying the obturation process.

Hydraulic calcium silicate materials like BioRoot™ RCS - the first fully synthetic tricalcium 
silicate sealer - interact positively with the dentine and produce a tag-like structure at the 
interface, a so-called “mineral infiltration zone” with hydroxyapatite recrystallization.3 
Laboratory studies show good sealing abilities and high biocompatibility of hydraulic 
calcium silicate sealers.4 BioRoot™  RCS also overcomes the leaching of trace minerals 
observed in materials based on Portland cement.5

The following cases show different challenges that could be managed by ambitious 
general dentists utilizing an appropriate protocol. Case 1 shows the management of a 
curvature  >30°, Case 2 the retreatment of an S-shaped curvature with a middle mesial 
canal, and Case 3 the handling of an extensive apical lesion.

Challenging root canal treatment cases for 
ambitious general practitioners
Sascha Herbst1 and Falk Schwendicke2

C L I N I C A L

14	  INTERNATIONAL DENTISTRY – AFRICAN EDITION   VOL.14, NO. 5  OCTOBER/NOVEMBER 2024

1 Dr. Sascha Herbst
Board Certified Endodontist, 
Deutsche Gesellschaft für 
Endodontologie und
Traumatologie.

2 Prof. Dr. Falk Schwendicke, 
MDPH
Specialist for Restorative and 
Preventive Dentistry, Deutsche 
Gesellschaft für
Zahnerhaltung.



   

Case Reports
Case 1: Large curvature
Clinical signs and symptoms 
A 59-year-old female with adjusted hypertension attended 
the Department for Oral Diagnostics, Digital Health and 
Health Services Research (Charité - Universitätsmedizin 
Berlin) with inter-mittent spontaneous pain at tooth 26. 
Clinically, the tooth showed no reaction to cold testing, slight 
tenderness to percussion, and no mobi-lity. The periapical 
radiograph (Fig. 1) revealed no apical pathology. 

Diagnosis
The clinical findings indicated pulp necrosis with symptomatic 
apical periodontitis. 

Procedure and treatment
After accessing the pulp chamber, it was observed that the 
root canals appeared to be reduced in size. The second 
mesio-buccal canal (Mb2) could be located in close 
proximity to the first mesio-buccal canal (Mb1). Root canal 
lengths were confirmed radiographically (Fig. 2) and glide 
path preparation was done with a rotary NiTi instrument 
(size 15.03). Mb2 merged with Mb1 in the coronal third. All 
root canals were prepared carefully to size 40.04 (Fig. 3a-
b) in multiple steps and with copious 3% sodium hypochlorite 
(NaOCl) irrigation. 

At the second visit, the patient was free of any symptoms. 
The temporary calcium hydroxide dressing was removed and 
the master cone fit verified radiographically (Fig. 4). Final 
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irrigation was done with activated 17% ethylenediamine-
tetraacetic acid (EDTA) and 3% NaOCl. 

Before obturation, all canals were irrigated with 0.9% 
saline and dried with paper points. BioRoot™  RCS, a 
bioactive tricalcium silicate root canal sealer, was hand-
mixed with five drops of the liquid for 60 seconds on a sterile 
glass plate. The sealer was placed in the root canals with a 
gutta-percha point with shaky movements, in accordance 
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with the manufacturer’s recom-mendations. Afterwards, the 
fitted gutta-percha points were coated with BioRoot™ RCS, 
inserted into the root canals, and cut with a heat-plugger at 
orifice level. The coronal portion of the melted gutta-percha 
was carefully condensed to obtain a proper coronal seal. 
Finally, the excess mate-rial was flushed out with water and 
dried with air (Fig. 5a-b). The root canal filling was evaluated 
on the postoperative radiograph (Fig. 6).

Follow-up
Fourteen months later, the patient was still free of symptoms 
and the radiograph showed no signs of pathology (Fig. 7).

Case 2: Retreatment of an S-shaped anatomy
Clinical signs and symptoms 
A healthy 23-year-old female attended our clinic with pain 
during mastication on tooth 47. The tooth had undergone 
a root canal treat-ment one month before and was still 
sensitive to percussion and palpation. On the periapical 
radiograph (Fig. 8), a short obturation in the mesial canals 
was visible, as well as an inho-mogeneous root canal filling 
in all canals. 
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Diagnosis
The initial diagnosis was symptomatic post-treatment apical 
periodontitis. Pre-operatively identified challenges were the 
S-shape of the mesial root and the presence of a root canal 
filling.

Procedure and treatment
The old root canal filling could be removed enti-rely with 
hand instruments, but the patient felt some pain during 
instrumentation. Surprisingly, there was still vital pulp tissue 
present in the distal root (Fig. 9), so the initial diagnosis was 
complemented by moderate pulpitis in the distal root. After 
the removal of the old gutta-percha, a middle mesial canal 
could be detected (Fig. 10). The S-shape of the mesial root 

and the distal root canal were prepared as described in the 
protocol from Case 1; all mesials confluenced in the middle 
third of the root and were prepared to size 40.04 (Fig. 11, 
12). Due to the size of the distal root canal, the final shaping 
was 50.04. All canals were obturated with BioRoot™ RCS, 
as previously described in Case 1 (Fig. 13). 

Follow-up
After four months, the patient was still free of symptoms.

Case 3: Treatment of an extensive apical lesion
Clinical signs and symptoms
A 55-year-old female attended the clinic with swelling and 
persistent pain. Clinically, tooth 47 showed no reaction to 
cold testing. The pano-ramic view indicated an extended 
periapical lesion at the same tooth (Fig. 14). 

Diagnosis
The diagnosis was infected pulp necrosis with an 
accompanying periapical abscess. Due to close proximity 
of tooth 47 to an impacted wisdom tooth, a cone beam 
computed tomo-graphy (CBCT) was conducted. On the 
CBCT, we could identify that the periapical lesion of tooth 
47 communicated with tooth 48 (Fig. 15). The goal was 
therefore to reduce the peria-pical lesion, preserving tooth 
47 and leaving the impacted wisdom tooth in place. 
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Procedure and treatment
At the first visit, the abscess was incised and tooth 47 was 
accessed to relieve the patient’s symptoms. At the second 
visit, the patient was free of pain and the root canal treatment 
of 47 was continued.

After precluding the presence of a middle mesial canal, 
the mesial canals were prepared to size 40.04 and the 
distal root canal to 50.04. BioRoot™   RCS was used in 
single-cone tech-nique for obturation in the same manner 
described in Case 1 (Fig. 16a-c, Fig. 17).

Follow-up 
14 months later, complete healing with periodontal ligament 
at the apices could be observed on the follow-up radiograph 
(Fig.  18) and the patient was still free of symptoms. In the 
meantime, tooth 46 was selectively retreated. 

Discussion
Root canal treatments formerly classified as ‘high-difficulty’ 
due to characteristics like curvatures beyond 30° or 
S-shaped canals can be resolved by ambitious and trained 
generalists if employing a proper treatment protocol. The 
treatment protocol described will allow for homogeneous 
root canal filling in both low- and high-curvature cases, and 
may be applied in almost every clinical situation except for 
open or immature apices.

Studies demonstrate that the single-cone technique is time-
saving and easy to learn.2 The time saved during obturation 
can be invested in careful root canal preparation (Cases 
1 and 2) or advanced disinfection procedures (Case 3) 
instead. Additionally, due to its high proportion of tricalcium 
silicate (>40%), BioRoot™   RCS offers a particularly high 
biocompatibility compared to conventional epoxy resin-
based sealers, which display initial cytotoxic effects.6 
Bioactive sealers instead promote a positive effect on 
immune cells7 and on the inflammatory process8 Additionally, 
the set material allows adherence of periodontal ligament 
cells9 and supports the healing process through the release 
of calcium and silicon ions, as well as calcium hydroxide.10,11

Conclusion
In addition to saving time, the described single-cone 
obturation technique using BioRoot™  RCS allows for 
successful treatment of even challenging root canal cases.

 INTERNATIONAL DENTISTRY – AFRICAN EDITION   VOL.14, NO. 5  OCTOBER/NOVEMBER 2024  19

References
1. Herbst SR, Herbst CS, Schwendicke F. Preoperative 

risk assessment does not allow to predict root filling length 
using machine learning: A longitudinal study. J Dent. 2023 
Jan;128:104378.

2. Andréa Cardoso Pereira, Celso Kenji Nishiyama, 
Lidiane De Castro Pinto. Single-cone obturation technique: 
a literature review. RSBO. 2013 Dec 13;9(4):442–7.

3. Atmeh AR, Chong EZ, Richard G, Festy F, Watson TF. 
Dentin-cement interfacial interaction: calcium silicates and 
polyalkenoates. J Dent Res. 2012 May;91(5):454–9.

4. Lim M, Jung C, Shin DH, Cho YB, Song M. Calcium 
silicate-based root canal sealers: a literature review. Restor 
Dent Endod. 2020 Aug;45(3):e35.

5. Chang SW, Shon WJ, Lee W, Kum KY, Baek SH, Bae 
KS. Analysis of heavy metal contents in gray and white 
MTA and 2 kinds of Portland cement: a preliminary study. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 
Apr;109(4):642–6.

6. Jung S, Libricht V, Sielker S, Hanisch MR, Schäfer E, 
Dammaschke T. Evaluation of the biocompatibility of root 
canal sealers on human periodontal ligament cells ex vivo. 
Odontology. 2019 Jan;107(1):54–63.

7. Castro-Jara S, Antilef B, Osbén C, Alcántara R, Fraga 
M, Nova-Lamperti E, et al. Bioactivity analysis of calcium 
silicate-based sealers and repair cements on the phenotype 
and cytokine secretion profile of CD14+ monocytes: An ex 
vivo study. Int Endod J. 2023 Jan;56(1):80–91.

8. Jeanneau C, Giraud T, Laurent P, About I. BioRoot™ 
RCS Extracts Modulate the Early Mechanisms of 
Periodontal Inflammation and Regeneration. J Endod. 2019 
Aug;45(8):1016–23.

9. Camps J, Jeanneau C, El Ayachi I, Laurent P, About I. 
Bioactivity of a Calcium Silicate-based Endodontic Cement 
(BioRoot™ RCS): Interactions with Human Periodontal 
Ligament Cells In Vitro. J Endod. 2015 Sep;41(9):1469–73.

10. Han L, Okiji T. Uptake of calcium and silicon released 
from calcium silicate-based endodontic materials into root 
canal dentine: Calcium silicate-based endodontic materials. 
Int Endod J. 2011 Dec;44(12):1081–7. 

11. Carlisle EM. Silicon: a possible factor in bone 
calcification. Science. 1970 Jan 16;167(3916):279–80.

This article was reprinted with permission from Septodont 
- Case Studies Collection - October 2023


