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KEYWORDS ABSTRACT:

Background & Aim: Apicoectomy procedure is highly recommended when conventional

Sliceess, Langevity, endodontic therapies are failed and re-rct is not advisable. Apicoectomy if performed accurately

Apicoectomy, Failed can prevent loss of teeth which would otherwise liable for extraction. In this paper (in-vivo

Root Canal, Mineral study), authors aimed to evaluate the clinical success and longevity of apicoectomy procedure in

lirioxide Aggregate, failed root canal therapies.

g Materials and Methods: This clinical study was conducted on total 40 patients (both male and

Endodontics female) who have undergone for apicoectomy procedure at the designated dental clinics of the
city. Only single rooted teeth were chosen in the study. Local anesthesia administration was done
in all cases to control intra-operative pain. The tip of the root and any infected tissues were
detached and sealed with a small restoration/filling. Mineral Trioxide Aggregate (MTA) was used
at all centers as root end filling material in all patients/tooth. Clinical success and longevity of
apicoectomy procedure was noted at first 6 month, 12 months, 18 months timings. Results thus

obtained was compiled and sent for necessary statistical analysis. P value less than 0.05 was
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considered as significant (p< 0.05).

Statistical Analysis and Results: All statistical evaluation was completed using statistical software
SPSS. Maximum 16 patients were noticed in the age range of 25-29 years. P value was highly
significant here (0.01). Minimum 3 patients were found in the age range of 40-44 years. Total 23
male and 17 female patients were studied specifically. After 6 month of apicoectomy procedure,
total 36 cases showed satisfactory responses to the apicoectomy procedure. P value was highly
significant here (0.01). After 12 month of apicoectomy procedure, total 32 cases showed
satisfactory responses to the apicoectomy procedure. After 18 month of apicoectomy procedure,
total 28 cases showed satisfactory responses to the apicoectomy procedure. Evaluation amongst
all 3 studied timings using one-way ANOVA revealed highly significant difference and p value
(0.002).

Conclusion: Within the limitations of the study authors concluded that with the increasing post
operative timing, there was clear fall of success rate and related longevity of apicoectomy
procedure. There was clear drop of clinical success (up to 20-25%) of apicoectomy procedure

from 6 months to 18 months post operatively. Nevertheless; authors assume few large scale future

studies to be conducted in these perspectives.

Introduction

Apicoectomy procedure is also called as root end
surgery or retrograde root canal treatment. It is actually
an endodontic surgical therapy wherein the root apex is
sectioned and root end space is prepared and later filled
with  some  biocompatible  material.}?  Latest
Apicoectomy procedures are performed with the help of
microsurgical endodontic techniques like dental
operating microscopes. These equipments enable
clinician to perform highly precise Apicoectomy
procedure with minimum patient discomfort.®45 Some
of the clinical challenges that clinicians encounter with
Apicoectomy procedure are possible damage to the
adjoining vital anatomical structures and post operative
swelling and pain.®”® Therefore many clinicians and
researchers believe that Apicoectomy procedure is
highly technique sensitive procedure which requires
comprehensive planning and precise execution. Some of

the prime requisite of end root filling material is
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biocompatibility, non-toxicity.>'® This end root filling
material must also be maintained at its place with
stability and with body temperature. Dental amalgam is
most commonly used end root filing material since
decades since it is user friendly and clearly revealed on
the radiograph. Dental amalgam is not affected by
moisture and varying body temperature. However,
Dental amalgam usages have their own limitations and
clinical challenges. Many researchers and clinicians in
the literature has well evidenced about the different
aspects of complications and advantages of
Apicoectomy procedures.*'?2 In this paper (in-vivo
study), authors aimed to evaluate the clinical success
and longevity of apicoectomy procedure in failed root

canal therapies.

Materials and Methods
This clinical study was proposed, structured and

conducted on total 40 patients. All 40 patients were
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studied for clinical success and longevity of
apicoectomy procedure performed for their failed root
canal therapies. Authors have executed the study in the
patients who have undergone for apicoectomy
procedure at the designated dental clinics of the city.
Both male and female patients were studied in detail.
Only single rooted teeth (maxillary central incisors and
lateral incisors) were chosen in the study. This ensured
data quality and uniformity in between samples
particularly about the number of multiple roots. Only
one tooth per patient was selected for maintaining data
consistency. Simple random sampling was used for the
selection of bias free samples. Different exclusion
criteria included: heart disease, kidney issue, pregnancy,
anemia, psychic problems, teeth with poor periodontal
apparatus, rarefaction, cysts associated with tooth,
restorable tooth, proximity of neurovascular structures.
Primary inclusion criteria was failed root canal
therapies and other inclusion criteria were persistent
infections, hidden issues, crowded roots, non-
satisfactory endodontic intervention. Before starting of
apicoectomy procedure, all-inclusive history was
recorded including demographic details and other
related findings. Written and signed informed consent
was obtained from all patients. Local anesthesia
administration was done in all cases to control intra-
operative pain. Then a small opening was made in the
gingival tissue above the tooth. The tip of the root and
any infected tissues were detached. The inside region of
the tooth was cleaned comprehensively and sealed with
a small restoration/filling. Lastly few sutures were
placed to augment the healing process. All apicoectomy
procedures were completed in standard manner at all
designated centers and data obtained accordingly.
Mineral Trioxide Aggregate (MTA) was used at all
centers as root end filling material in all patients/tooth.

All patients were studied for clinical success and
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longevity of apicoectomy procedure. Clinical success
and longevity of apicoectomy procedure was noted in
terms  of  Satisfactory, = Non-satisfactory  and
Questionable statuses. It was noted at first 6 month, 12
months, 18 months timings. Authors have determined to
perform this study because such clinical studies are
assumed to be remarkably important to obtain complete
data about personal perceptions. Clinical studies are
also capable of estimating the responses of patients at
personal levels. Results thus obtained was compiled and
sent for necessary statistical analysis. P value less than

0.05 was considered as significant (p< 0.05).

Statistical Analysis and Results

All the observational notations were compiled and sent
for statistical evaluation using statistical software
Statistical Package for the Social Sciences version 22
(IBM Inc., Armonk, New York, USA). The obtained
data was subjected to suitable statistical tests to
calculate p values and other statistical inferences.
Responses and outcomes were analyzed. The
participants were divided into four age groups. Table 1
and graph 1 demonstrated about the Age & Gender
based statistical description of contributing patients.
Maximum 16 patients were noticed in the age range of
25-29 years. P value was highly significant here (0.01).
Minimum 3 patients were found in the age range of 40-
44 years. Total 23 male and 17 female patients were
studied specifically. Table 2 illustrated about the Basic
statistical description with level of significance
assessment using ‘“Pearson Chi-Square” test and
interpreted as satisfactory or non-satisfactory (for
success and longevity) after 6 month of apicoectomy
procedure (n=40). Total 36 cases showed satisfactory
responses to the apicoectomy procedure. P value was
highly significant here (0.01). However, 2 patients each

exhibited Non-satisfactory and Questionable responses.
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Table 3 showed about the Basic statistical description
with level of significance assessment using “Pearson
Chi-Square” test and interpreted as satisfactory or non-
satisfactory (for success and longevity) after 12 month
of apicoectomy procedure (n=40). Total 32 cases
showed satisfactory responses to the apicoectomy
procedure. P value was not significant here (0.19). Total
5 cases showed Non-satisfactory responses to the
apicoectomy procedure. P value was very significant
here (0.02). However, 3 patient exhibited Questionable
responses. Table 4 is about the Basic statistical
description with level of significance assessment using

“Pearson  Chi-Square” test and interpreted as

satisfactory or non-satisfactory (for success and
longevity) after 18 month of apicoectomy procedure
(n=40). Total 28 cases showed satisfactory responses to
the apicoectomy procedure. P value was very
significant here (0.01). Total 7 cases showed Non-
satisfactory responses to the apicoectomy procedure. P
value was not significant here (0.09). However, 5
patient exhibited Questionable responses. P value was
significant here (0.02). Table 5 is about the evaluation
amongst all 3 studied timings using one-way ANOVA.
Assessments done Between 3 timings revealed highly
significant difference and p value (0.002).

Table 1: Age & Gender based statistical description of contributing patients

Age Group (Yrs) Male Female Total P value
25-29 8 8 16 0.01*
30-34 7 4 11 0.20
35-39 6 4 10 0.50
40-44 2 1 3 0.80
Total 23 17 40 *p<0.05 Significant

Graph 1: Patients demographic assortment and related details
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Table 2: Basic statistical description with level of significance assessment using “Pearson Chi-Square” test and

interpreted as satisfactory or non-satisfactory (for success and longevity) after 6 month of apicoectomy procedure (n=40)

Stat. Std. Std. 95% Pearson Chi-
Status n df | pvalue
Mean Dev. Error Cl Square
After 6 Months
Satisfactory 36 2.91 0.940 0.376 1.96 1.549 1.0 0.01*
Non-satisfactory 2 1.08 0.230 0.940 1.12 1.904 2.0 0.08
Questionable 2 1.08 0.230 0.940 1.12 1.904 2.0 0.08
*p<0.05 significant

Table 3: Basic statistical description with level of significance assessment using ‘“Pearson Chi-Square” test and

interpreted as satisfactory or non-satisfactory (for success and longevity) after 12 month of apicoectomy procedure

(n=40)
Stat. Std. Std. 95% Pearson Chi-
Status n df | pvalue
Mean Dev. Error Cl Square
After 12 Months
Satisfactory 32 1.76 0.049 0.940 1.26 1.560 1.0 0.19
Non-satisfactory 5 1.22 0.230 0.524 1.12 1.921 2.0 0.02*
Questionable 3 1.09 0.890 0.870 1.19 1.424 1.0 0.09

*p<0.05 significant

Table 4: Basic statistical description with level of significance assessment using ‘“Pearson Chi-Square” test and

interpreted as satisfactory or non-satisfactory (for success and longevity) after 18 month of apicoectomy procedure

(n=40)
Stat. Std. Std. 95% Pearson Chi-
Status n df | pvalue
Mean Dev. Error Cl Square
After 18 Months
Satisfactory 28 1.42 0.230 0.524 1.12 1.921 2.0 0.01*
Non-satisfactory 7 1.32 0.134 0.344 1.54 1.879 1.0 0.09
Questionable 5 1.22 0.230 0.524 1.12 1.921 2.0 0.02*
*p<0.05 significant
Table 5: Evaluation amongst all 3 studied timings using one-way ANOVA
] Degree of Mean Sum of Level of
Variables Sum of Squares ) F .
Freedom Squares m), Sig. (p)
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Between 3 timings 3 1.238 1.1 0.002*
Within 3 timings 18 0.125 -
Cumulative 121.42 12.577 *p<0.05 significant
Discussion teeth. They confirmed that human periapical lesions are

Apicoectomy procedure is usually categorized as
periradicular surgery that involves removal of root apex
and associated surrounding infected tissues. Literature
has well evidenced that apicoectomy procedure has
moderate to faire clinical success rates and outcomes.
Several researchers in the recent past have
experimented about the different aspects of
apicoectomy procedure and recommended several
concepts and guidelines. Jung and associates have
studied about the Volume of spaces in retrograde filling
and compared between calcium silicate cement alone
and combined with a calcium silicate-based sealer.
Their conclusion was highly predictive and clinically
applicable.** Villa-Machado and colleagues did a
retrospective  follow-up evaluation on prognostic
variables related with the effect of periradicular surgery.
Their inferences were comparable with our results.?®
Kim and associates did a prospective clinical study
which evaluated about the endodontic microsurgery
results for cases with lesions of endodontic origin seen
with cases of combined periodontal-endodontic origin.
They also stressed about the relative importance of
apicoectomy procedure in re-rct cases.’® Antunes and
other coworkers have studied about the sealing ability
of two root-end filling materials in a bacterial nutrient
leakage model. They demonstrated that the sealing
ability of root-end filling materials is highly imperative
in overall success and longevity of the sealing ability of
two root-end filling materials.’” Nair and other
researchers have reviewed on the Types and incidence

of human periapical lesions obtained with extracted
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one of the prime causes of tooth loss especially in low
socioeconomic regions.*® Nair and other researchers
worked on the causes of persistent apical periodontitis.
Their recommendations were highly significant and
comparable with our study.'® Several researchers have
stated that apicoectomy procedure has highly variable
success rates which solely depends upon several
interrelated factors and host responses. Many studies
showed that the overall success rate of apicoectomy
procedure is about 77.8% in the first 2-4 years.
However it is directly and indirectly affected by several

factors.20-24

Conclusion

Our study results unquestionably showed the clinical
status of apicoectomy procedures in studied patients.
Within the limitations of the study authors concluded
very critical outcomes. They concluded that
apicoectomy procedure is a viable surgical option in the
indicate situations however its overall success and
longevity depends on several interrelated factors and
host responses. In this study authors showed that with
the increasing post operative timing, there was clear fall
of success rate and related longevity. There was clear
downfall of clinical success (up to 20-25%) of
apicoectomy procedure from 6 months to 18 months
post operatively. Inferences of our study should be
considered as suggestive for assuming prognosis for
similar clinical circumstances. However, authors expect

few large scale studies to be conducted in these regards.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(5), 1777-1784 | ISSN:2251-6727

References

1

Ku JK, Jeon WY, Ko SO, Yoon JY. Assessing the
efficacy of apicoectomy without retrograde filling
in treating periapical inflammatory cysts. J Korean
Assoc Oral Maxillofac Surg. 2024;50(3):140-145.

Honda K,

Transantral apicoectomy for radicular cyst of

Iwai T, Sugiyama S, Mitsudo K.

maxillary molar following downfracture in Le Fort
| osteotomy. J Dent Sci. 2024;19(1):684-685.

Tamayo-Estebaranz N, Vifias MJ, Arrieta-Blanco
P, Zubizarreta-Macho A, Aragoneses-Lamas JM. Is
Augmented Reality Technology Effective in
of Teeth

Procedures? J  Pers

Locating the Apex Undergoing

Apicoectomy Med.
2024;14(1):73.

Remschmidt B, Rieder M, Gsaxner C, Gaessler J,
Payer M, Wallner J. Augmented Reality-Guided
Apicoectomy Based on Maxillofacial CBCT Scans.
Diagnostics (Basel). 2023 Sep 25;13(19):3037.
Arabadzhiev IH, Nix C. lbuprofen intake after
apicoectomy-Quantitative indicator for
postoperative pain. J Clin Exp Dent. 2023 Jun
1;15(6):e441-e445.

Rios Osorio N, Caviedes-Bucheli J, Mosquera-
Guevara L, Adames-Martinez JS, Gomez-Pinto D,
Jimenez-Jimenez K, et al. The paradigm of the
inflammatory radicular cyst: biological aspects to
be considered. Eur Endod J 2023;8:20-36.

Hwang MJ, Lee YP, Lang MJ, Wu YH, Chiang CP,
Chueh LH. Clinicopathological study of radicular
cysts with actinomycosis. J Dent Sci 2021;16:825-
30.

Lieblich SE. Current concepts of periapical
surgery: 2020 update. Oral Maxillofac Surg Clin
North Am 2020;32:571-82.

1783

10.

11.

12.

13.

14.

15.

16.

17.

Ng YL, Gulabivala K. Factors that influence the
outcomes of surgical endodontic treatment. Int
Endod J 2023;56 Suppl 2:116-39.

Huh JK, Yang DK, Jeon KJ, Shin SJ. Progression
incomplete
Endod

lesion after
Restor Dent

of periapical cystic

endodontic  treatment.
2016;41:137-42.

Zhao Y, Liu B, Cheng G, Wang SP, Wang YN.
Recurrent keratocystic odontogenic tumours: report
of 19 cases. Dentomaxillofac Radiol 2012;41:96-
102.

Garcia CC, Sempere FV, Diago MP, Bowen EM.
The post-endodontic periapical lesion: histologic
and etiopathogenic aspects. Med Oral Patol Oral
Cir Bucal 2007;12:E585-90.

Angerame D, De Biasi M, Lenhardt M, Porrelli D,
Bevilacqua L, Generali L, et al. Root-end resection
with or without retrograde obturation after
orthograde filling with two techniques: a micro CT
study. Aust Endod J 2022;48:423-30.

Jung J, Kim S, Kim E, Shin SJ. Volume of voids in
retrograde filling: comparison between calcium
silicate cement alone and combined with a calcium
silicate-based sealer. J Endod 2020;46:97-102.
Villa-Machado PA, Botero-Ramirez X, Tobon-
Arroyave Sl. Retrospective follow-up assessment
of prognostic variables associated with the outcome
of periradicular surgery. Int Endod J 2013;46:1063-
76.

Kim E, Song JS, Jung 1Y, Lee SJ, Kim S.
Prospective clinical study evaluating endodontic
microsurgery outcomes for cases with lesions of
endodontic origin compared with cases with lesions
of combined periodontal-endodontic origin. J
Endod 2008;34:546-51.

Antunes HS, Gominho LF, Andrade-Junior CV,
Dessaune-Neto N, Alves FR, Roc¢as IN, et al.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(5), 1777-1784 | ISSN:2251-6727

Sealing ability of two root-end filling materials in a
bacterial nutrient leakage model. Int Endod J
2016;49:960-5.

18. Nair PNR, Pajarola G, Schroeder HE. Types and
incidence of human periapical lesions obtained
with extracted teeth. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1996;81:93-102.

19. Nair PNR. On the causes of persistent apical
periodontitis: a review. Int Endod J 2006;39:249-
81.

20. European Society of Endodontology. Quality
guidelines for endodontic treatment: consensus
report of the European Society of Endodontology.
Int Endod J 2006;39:921-30.

21. Cohen S, Burns RC. Pathways of the pulp. 7th ed.
Mosby; 1998.

22. Ma X, Li C, Jia L, Wang Y, Liu W, Zhou X, et al.
Materials for retrograde filling in root canal
therapy.  Cochrane  Database  Syst Rev
2016;12:CD005517.

23. Altan H, Tosun G. The setting mechanism of
mineral trioxide aggregate. J Istanb Univ Fac Dent
2016;50:65-72.

24. Pefarrocha-Oltra D, Soto-Pefialoza D, Pefarrocha-
Diago M, Cervera-Ballester J, Cabanes-Gumbau G,
Pefiarrocha-Diago M. Hemostatic agents in
endodontic surgery of maxillary molars: a
randomized controlled pilot  study  of
polytetrafluoroethylene (PTFE) strips as an adjunct
to epinephrine impregnated gauze versus aluminum
chloride. Med Oral Patol Oral Cir Bucal
2020;25:e634-43.

1784


http://www.jchr.org/

