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ABSTRACT

Objectives: To compare time dependent value and potential for effectiveness of Hedstrom files
alone and facilitated with chloroform to retrieve the obturated material from root canals.

Materials and Methods: First premolars, single rooted teeth (n=20) were used. Root canals
of specimen teeth obturated following standard protocol, specimens incubated at 37° C for one
month in humid conditions in an incubator. Re-treatment was performed with H files alone (group
A) and facilitated with chloroform (group B). Time spent for removal of material for both groups
was recorded. To inspect the remaining material in the root canals specimens were splitted lon-
gitudinally. Photographs of the splitted specimens were taken for confirmation and record.

Results: Mean values showed a marked difference in two protocols which were confirmed by
independent t test which provided highly significant value.

Conclusion: Hedstrom files alone (not aided by chloroform) are efficient for removal of materials
from obturated root canals in terms of efficacy and time.

Key words: Re-treatment, Retrieval of obturated material, Chloroform facilitated removal, Hed-

strom files.

INTRODUCTION

Modern techniques and instruments have made
root canal treatment (RCT) easy and reliable but
failure chances are inevitable. Problems associated
with treatment failure are lack of cleanliness of ca-
nals, inappropriate hermetic seal, and percolation of
materials from crown of the tooth.! Inattentiveness
to these factors can leads to treatment failure. To
save a tooth through retreatment (re-RCT) includes
extraction of gutta percha point (GPP) along with
sealer and debridement of canals. Files with solvent
facilitate retrieval of GPP along with sealer from the
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root canals of the tooth in dental care facility clinics
and hospitals.

Chloroform used as solvent in dentistry for re-
covery of root canal obturation material. Sincel833
chloroform was used in dentistry. Due to its rapid
action, usage as solvent for removal of GPP in
retreatment cases in dentistry, however it is also re-
ported as cytotoxic and carcinogenic in literature.*¢
International Agency for Research on Cancer (IARC)
declared it as Group 2 B carcinogen.” Alternative
techniques and materials for removal of GPP and
sealer were considered and evaluated in different
studies to resolve this issue.®!°

Hedstrom (H) file is common, cost effective,
non-technique sensitive manual instrument effective
in removal of root filling materials. Rotary systems
are reported to be associated with high procedural
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error rate."" Hedstrom files were used as a standard
in comparative studies for determination of cleaning
ability of new techniques and devices. '

This study was conducted for removing GPP
and sealer with Hedstrom (H) files from root canals
of teeth having straight roots and comparing it with
chloroform augmented technique, by verifying re-
moval of GPP and sealer from canals. Time depen-
dent complete removal of material was evaluated
through this in vitro experiment. Null hypothesis for
this study was, no difference found in time intervals
for removing root canal filling materials with H files
alone and chloroform augmented.

MATERIALS AND METHODS

Seventy-six extracted mandibular premolars
were collected from different dental surgery de-
partments including own practice from Peshawar,
Pakistan. Plastic containers having 2.5% NaOCl
used for specimen collection. Specimens properly
cleaned and stored in NaOCI solution for the period
of one week, saline washed then sterilized through
autoclave for a period of 30 minutes at 121 c.

Teeth radio graphically evaluated for single,
straight canals and forty specimens were selected.
Confounders of anomalies of crowns were eliminated
through decoronation.

Each tooth was held in hand vice, RCT performed
by crown down technique starting from 15# reamer
and working length determined through radiographs
(Figure 1) master apical file used was 30# reamer.
Step back was performed through 35# reamer, Imm
shorter than master apical file and 40# reamer, 2mm
shorter than master apical file. Irrigation performed
with NaOCl (2.5%) and EDTA solution. Canals dried
by using paper points. For obturation of canals GPP
was used along with sealer of zinc oxide eugenol
type cement. Lateral condensation was performed
and temporarily filled. Specimens were incubated for
a month in 100% humidity at 37°C and distributed
randomly in to group A and group B.

Specimens of group A fixed in hand vice (Figure
2) after removal of temporary filling chloroform,
through a disposable 5 ml syringe was filled in the
cavity drop wise. A 30 # H file was inserted in to the
canal and operated through up and down motions till
the resistance faced. Then more chloroform was add-
ed and H file manipulated to remove the GP points
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and time was recorded. Working length of all the
teeth was kept about 15 mm through decoronation
when reached at about 13 mm, H file of 35# was
introduced to not to cross the apical foramen. The
amount of chloroform used was 2ml for each tooth.
Removal was considered to be complete when no
chunks of GPP came out and a sharp sound of H file
drawing it along the walls of root canal was heard.

Each tooth was sealed with sticky wax at both
ends, longitudinal grooves with a diamond cutting
disk were made and each tooth was split apart with
a chisel to see the remaining GP points. Photographs
of split teeth along with a ruler (Figure 3-5) were
taken and material present in different thirds of the
root canals recorded for group A.

In group B, GP points and sealer were removed
with the help of 30 No H file by the same method
and except the addition of chloroform, the remaining
procedure was same (Figure 6). Data obtained was
recorded in respective tables.

Mean minimum, maximum, frequencies and
standard deviations were calculated by processing
the data. Differences between the two populations
were calculated through application of independent
T test, p value of 0.05 for significance was selected.
Data were analyzed through SPSS 16.0 (SPSS Inc.,
Chicago, IL) for Windows.

RESULT

Mean values differed markedly for both groups
for time consumption during removal, value obtained
for group A was 9.19 minutes and 5.82 minutes for
group B (Table 1). Time obtained for experimenta-
tion in group B was much shorter than group A on
the basis of mean values. Difference in the frequency
was noted, there was no repetition in group A, while
frequent values repeated up to three times for group
B as shown by table 1 indicative of ease of time
dependent manipulation.

Mean values obtained for remaining material
after root canal treatment with H files augmented
with chloroform showed an increasing order of re-
maining material in different thirds when going from
coronal third to apical third. Coronal third illustrated
minimum mean values of remaining material after
re-treatment protocol followed by middle third with
maximum material in apical third for group A (Ta-



Evaluation of Removal of Gutta Percha Points and Sealer wit ... J Khyber Coll Dentistry, Mar 2023, Vol. 13, No. 1

ble 2). Mean values for the remaining material in ~ DISCUSSION
specimens of group B provides a different etiquette
value for coronal and apical thirds but were far less
were same than encountered in group A followed by
a slight deviation of 0.1mm for middle third (Table
3). Independent T test was employed for testing
hypothesis which confirmed a significant difference
by providing a highly significant value of 0.00 for
both the groups which indicated that there was a
difference in both populations thus rejecting the null
hypothesis (Table 4).

Main aim of retreatment in a tooth in which
previously root canal treatment was performed is
to debride the root canal system. This debridement

Fig 1: Radiograph with master apical file

|
Y - i

Fig 2: Specimen was fixed in a hand vice during removal Fig 5: Split specimen which was treated with chloroform
of material placed with ruler
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includes total removal of existing root canal filling
materials along with other infected materials. This
criterion was defined and accepted by all research-
ers in this regard since long."* Success rate of about
90 % of retreatment cases was reported by the re-
searchers.'* Survival rate of about 94% reported after
retreatment procedure in the literature.'> Failure of
endodontic treatment requires initially nonsurgical
re-treatment of the tooth with a greater skill and
knowledge.'® Root canal treatment failure was re-
ported in about 43% cases during January 2010 and
November 2015 only in King Abdul-Aziz medical
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city only for instrument separation.'” A foreign body
reaction is reported since long as a consequence of
introduction of root canal filling material in peri-

Table 2: Mean, standard deviation, minimum, maximum
values of group A for presence of material in different
parts after treatment

Filling Filling Filling
material in material in material
coronal part | middle part in apical
of specimens | of specimens part of
treated with | treated with | specimens
H files aug- H files aug- treated
mented with | mented with | with H files
chloroform chloroform | augmented
with chlo-
roform
Valid 20 20 20
Missing 0 0 0
Mean 0.70 2.65 3.15
Std. Devia- 1.08 0.74 0.74
tion
Minimum 0.00 0.00 2.00
Maximum 3.00 3.00 4.00

Table 3: Mean, standard deviation, minimum, maximum
values for material present in different parts after treat-
ment in group B

Fig 6: Split specimen which was treated with chloroform Filling Filling Filling
placed with ruler material in material in material
Table 1: Mean, standard deviation, maximum and mini- cgrona} part nfuddle. part mn aplczfll
mum values of time taken for retrieval of material from 0 specnme.:ns 0 spec1m?ns pal.'t 0
P treated with | treated with | specimens
both groups in minutes
H files alone | H files alone treated
Time taken to re- Time taken in mm in mm with H l.iles
move material from to remove alone in
group A material from mm
group B Valid 20 20 20
Valid 20 20 Missing 0 0 0
Missing 0 0 Mean 0.1000 0.2000 0.1000
Mean 9.19 5.82 Std. Devia- 0.30779 0.41039 0.30779
Std. Deviation 0.39 0.23 tion
Minimum 823 555 Minimum 0.00 0.00 0.00
Maximum 10.00 6.08 Maximum 1.00 1.00 1.00
Table 4: Result after application of independent T test for group A and Group B
T Df P value Mean Dif- | 95% Confidence Inter-
ference val of the Difference
Lower Upper
Time taken to remove material with H files 103.924 19 0.01 9.19750 9.0123 9.3827
augmented with chloroform (Group A)
Time taken to remove material with H files 110.138 19 0.01 5.82600 5.7153 5.9367
alone (Group B)
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apical area.'® In local setup manual instruments are
used for endodontic procedures. Hedstrom files were
used in previous studies as a standard tool. Removal
of root canal obturation materials was evaluated
for H files with other systems for their efficacy in
a recent study.! This study intended to compare the
employment and effectiveness of H files alone and
augmented with chloroform to remove obturated
root canal materials. Safe and less time consuming
procedures for retrieval of root canal filling material
are still under investigation. Lack of material and
deficiency in confirmed protocol for removal of
obturated material is still an explorable area of the
subject.'?

Hedstrom files perform better than other instru-
ments for the removal of GP points was conclusion
of a previous research work. "

The H files without solvent reported the best
when compared with other techniques reported in a
previous study. These files considered for compar-
ison between modern and manual procedures. The
H files provide comparable results even in severely
curved canals was concluded by researchers.?’ The H
files were compared with other systems by research-
ers for the evaluation of same parameters.?!

Unswerving results acquired for current study
which were in accordance with a recent study.
Study demonstrated material removal with manual
and rotary systems. Difference on the basis of time
of removal was marked i.e. mean value for manual
instruments was 5.62 minutes. Mean time recorded
for removal was 5.99 minutes for the present study
which is comparable.!

Another study also confirms the results of the
current study. Time taken for obturated material
removed without chloroform was recorded 5.37min-
utes with standard deviation of + 0.525 minutes. This
mean value was recorded 5.99 minutes for extraction
of materials from the root canals. No difference was
chronicled for removal of obturated material in terms
of consumed time.'°

These studies equally validated a need for
complete removal of obturated material from root
canals. Significant amount of obturated material
found in apical thirds of specimens in both stud-
ies. Performance of manual instruments reported
as comparable in confiscating obturated materials
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predominantly for GPP.

Smaller quantity of obturated materials remnants
were documented in the apical, middle and coronal
area of the specimens in comparison of chloroform
vs non chloroform aided regime. Scanning electron
microscope when used to confirm the presence of
remnants in root canals confirmed the same results
which were in accordance to current study. Modern
rotary instruments were found less effective in re-
moval of obturated materials when evaluated through
scanning electron microscopy. It also revealed that
chloroform aided procedure was not effective in
removal of obturated material than H files. Sample
size of both the studies was the same which confirms
deliberation of procedures and techniques employed
for the current study. The procedures employed for
specimen’s evaluation were also same. Splitted
specimens were and assessed through photographic
analysis as were done in the current study.”” Less
amount of material was found in group of specimens
which were used for removal of material through non
aided regime. Solvent on the other hand increased
the amount of remnants. This study concluded that
remnants of obturated materials were frequent in
solvent aided technique.?

Reciprocating and rotary technologies which
drives through K files or NiTi files were reported
as deficient in removing obturated material. This
parameter was assessed for completeness of removal
during re-treatment. The computed tomography
(CT) employed for the evaluation of this factor was
reported in a previous study which was in accordance
to current study.?*

CONCLUSION

Within the limitations of this study, the H files
performed comparable when assessed through non
chloroform regime to remove the obturated mate-
rials.

REFERENCES

1. IndiS, Desai SR, Hambire A, Mustafa M, Almokhatieb
AA, Abuelqgomsan MA, Abdulwahed A, Alamri HM.
Comparison of the Time Required by Six Different Re-
treatment Techniques for Retrieval of Gutta-Percha: An
In Vitro Study. European Journal of General Dentistry.
2022 Sep;11(03):181-8.

Poggio C. Gutta-percha solvents alternative to chloro-
form: An in vitro comparative evaluation. EC Dent Sci.
2017;15:51-6.



Evaluation of Removal of Gutta Percha Points and Sealer wit ...

10.

11.

12.

13.

14.

Akhlaghi NM, Mohajeri LB, Fazlyab M. Tissue necrosis
due to chloroform: A case report. Iranian Endodontic
Journal. 2013;8(4):208.

Abidin AB, Rahman AB, Htun KM, Maw T. Evaluation
of dissolving effect of chloroform on three root canal
sealers: An in vitro study. UI Proceedings on Health and
Medicine. 2017 Jan 3;1:104-7.

Vajrabhaya LO, Suwannawong SK, Kamolroong-
warakul R, Pewklieng L. Cytotoxicity evaluation of
gutta-percha solvents: Chloroform and GP-Solvent
(limonene). Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2004; 98(6): 756-759. https://doi.org/10.1016/j.
tripleo.2004.05.002

Oltra E, Cox TC, LaCourse MR, Johnson JD, Paranjpe
A. Retreatability of two endodontic sealers, EndoSe-
quence BC Sealer and AH Plus: a micro-computed
tomographic comparison. Restorative dentistry &
endodontics. 2017 Feb 1;42(1):19-26. DOI: https://doi.
org/10.5395/rde.2017.42.1.19

IARC monographs on the evaluation of carcinogenic
risk to humans. International Agency for Research on
Cancer; Geneva, Switzerland. Suppl 7;1987:152-154.

Soares C, Maia C, Vale F, Gadé-Neto C, Carvalho L,
Oliveira H, Carvalho R. Comparison of endodontic
retreatment in teeth obturated with Resilon or Gutta-Per-
cha: a review of literature. Iranian endodontic journal.
2015;10(4):221. doi: 10.7508/iej.2015.04.002

Fariniuk LF, Azevedo MA, Carneiro E, Westphalen VP,
Piasecki L, da Silva Neto UX. Efficacy of protaper in-
struments during endodontic retreatment. Indian Journal
of Dental Research. 2017 Jul 1;28(4):400. https://www.
ijdr.in/text.asp?2017/28/4/400/213054

Kasam S, Mariswamy AB. Efficacy of different methods
for removing root canal filling material in retreatment-an
in-vitro study. Journal of clinical and diagnostic re-
search: JCDR. 2016 Jun;10(6):ZC06. doi: 10.7860/
JCDR/2016/17395.7904

Rodig T, Hausdorfer T, Konietschke F, Dullin C, Hahn
W, Hiilsmann M. Efficacy of D-RaCe and ProTaper
Universal Retreatment NiTi instruments and hand files
in removing gutta-percha from curved root canals—a
micro-computed tomography study. International
endodontic journal. 2012 Jun;45(6):580-9. https://doi.
org/10.1111/5.1365-2591.2012.02014.x

Reddy N, Admala SR, Dinapadu S, Pasari S, Reddy MP,
Rao MS. Comparative analysis of efficacy and clean-
ing ability of hand and rotary devices for gutta-percha
removal in root canal retreatment: an in vitro study.
J Contemp Dent Pract. 2013;14(4):635-43. 10.5005/
jp-journals-10024-1377

Stabholz A, Friedman S. Endodontic retreatment—case
selection and technique. Part 2: treatment planning
for retreatment. Journal of endodontics. 1988 Dec
1;14(12):607-14.

de Chevigny C, Dao TT, Basrani BR, Marquis V, Far-

67

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

J Khyber Coll Dentistry, Mar 2023, Vol. 13, No. 1

zaneh M, Abitbol S, Friedman S. Treatment outcome
in endodontics: the Toronto study—phases 3 and 4:
orthograde retreatment. Journal of Endodontics. 2008
Feb 1;34(2):131-7.

Ng YL, Mann V, Gulabivala K. A prospective study
of the factors affecting outcomes of non-surgical root
canal treatment: part 2: tooth survival. International
endodontic journal. 2011 Jul;44(7):610-25.

Alrahabi M, Ahmad MS. Knowledge regarding tech-
nical aspects of non-surgical root canal treatment in
Al-Madinah Al-Munawarah private dental centers.
Saudi Endodontic Journal. 2015 Sep 1;5(3):155. https://
www.saudiendodj.com/text.asp?2015/5/3/155/163625

Alfouzan K, Jamleh A. Fracture of nickel titanium rotary
instrument during root canal treatment and re-treatment:
a 5-year retrospective study. International endodontic
journal. 2018 Feb;51(2):157-63.

Nair PR, Sjogren U, Figdor D, Sundqvist G. Persistent
periapical radiolucencies of root-filled human teeth,
failed endodontic treatments, and periapical scars. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology,
and Endodontology. 1999 May 1;87(5):617-27.

Hasija MK, Meena B, Wadhwa D, Wadhwani KK,
Yadav V. Evaluation of gutta-percha removal from
the dentinal tubules using different instrumentation
techniques with or without solvent: An In vitro study.
Journal of the International Clinical Dental Research
Organization. 2020 Jan 1;12(1):27. https://www.jicdro.
org/text.asp?2020/12/1/27/291111

Unal GC, Kaya BU, Tac AG, Kececi AD. A comparison
of the efficacy of conventional and new retreatment
instruments to re-move gutta-percha in curved canals:
an ex vivo study. Int Endod J. 2009; 42:344-50. https://
doi.org/10.1111/j.1365-2591.2008.01518.x

Reddy S, Neelakantan P, Saghiri MA, Lotfi M, Sub-
barao CV, Garcia-Godoy F, et al. Removal of gut-
ta-percha/zinc-oxide eugenol sealer or gutta-percha/
epoxy resin sealer from severely curved canals: an in
vitro study. Int J Dent. 2011;2011:541831. https://doi.
org/10.1155/2011/541831

Horvath SD, Altenburger MJ, Naumann M, Wolkewitz
M, Schirrmeister JF. Cleanliness of dentinal tubules
following gutta-percha removal with and without sol-
vents: a scanning electron microscopic study. Int Endod
J.2009;42(11):1032-8. https://doi.org/10.1111/j.1365-
2591.2009.01616.x

Hiilsmann M, Bluhm V. Efficacy, cleaning ability and
safety of different rotary NiTi instruments in root canal
retreatment. International endodontic journal. 2004
Jul;37(7):468-76.

Barletta FB, RahdeNde M, Limongi O, Moura AA,
Zanesco C, Mazocatto G. In vitro comparative analysis
of 2 mechanical techniques for removing gutta-percha
during retreatment. J Can Dent Assoc. 2007; 73(1):65.
www.cda-adc.ca/jcda/vol-73/issue-1/65.html



