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: To investi~t_e t.he current trends in routine endod.ontic treatment of molar tee th performed by Libyan gen-
dental pract1 tJoners (GDPs). 

tertals and ~cthods: A total of 750 structured questioners enquiring about various aspects of cndodontic 
at,me~t were dts~ rscd among GDPs who work in public and private clinics in five major Libyan cities {Tripoli, 

ghazt. Sabha , M1sra ta , Albida) . 
ts: Of the 7SO questionnair~s , 337 completed replies were received . The res ponse rate ~-as 44 .9%. Amongst 

osc 88. 1% perform~ eo<lo~o~tlc treatment for molar teeth, while I 1.90/4 mentioned that they refe difficult clin-
case~ to endodonllc s~ec1~sts . 21. 1% of GDPs u sed rubber dam for isolation . About 95.3% used radiograph 

r \\'orking len~ determmat10n and only 4. 7% used apex locater. More than half of participants (58.2%) never 
~d.MB2 canal m upper molars , ~d only 2% of them u sed magnification tools during root canal treatment. The 

iJOn ~ of GDPs (90.8%~ u_sed sodium h~ hlorite as an intra-canal irrigant , while calcium hydroxide was u sed 
60.::i of GDPs .a s an intra-canal med1cament, followed by formocresol (39.5%).The s tep-back and crown-down 
parauon t.echmques were the methods of choice in this study with a percentage of 61.4% and 24 .9% respec· 
y. Hand m ~truments were used by 64.4% and rotary instruments were u sed by 35.6% of the GDPs. Cold lat -
condensatJon was u sed ~y .76.6%, while the res t u sed s ingle cone technique for obturation . Zinc oxide eugenol 
u sed by 73 .9%. The maJonty of the GDPs completed root canal treatment in three visits or even more (85.4%). 

nclusiona: Majority of Libyan GDPs performed root canal treatment for molar teeth starting with pre-operative 
·ograph, u sed variety of endodontic materials and techniques , and implemented new mate rials and technol-

·es when they became obtainable . Yet , most GDPs u sed step-back technique for canal preparation and lateral 
nden sation for obturation . Few GDPs used rubber dam which highlights the importance of applying policy and 

la tions for good-quality practice. 

Keywords: Keywords: Molar root canal treatment, endodontlc materials &amp; techniques, 
general dental practitioners, survey study. 

entistry has rapidly developed during the last decades. 
ew materia ls , devices, and instruments continue to 

arise a nd develop altering conventional trea ment meth• 
ods into new ones for be tter outcomes l . The objective 

f endodontic treatment is to preserve and mainta in the 
eal th of pulp and periradicular tissues. Therefore, root 

canal treatment is considered an essential element in 
mprehensive quality dental care 1 . Success of root ca-

treatment has been recognized to depend on pre-op-
ative assessment and correct diagnosis, rubber dam 
lat ion, keep on endodontic treatment protocol, effective 

leaning a nd shaping accompa nied with maintenance of 
isinfected root canal system and hygienic env ironment 

· the working area , good quality root canal sealant and 
coronal restoration 2, 3 . It has been documented that 
~ndodontic treatment has high success rate of more than 
90o/" 4, 1 . These results were reported from studies per-
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fanned by endodontic specialists at dental schools clinics, 
where well established endodontic programs are fo lowed 
4, 5 . On the other hand, the success rate of the endodon-
tic treatment performed by general dental prac tit ioners 
in general dental practice that approximates 65- 75% l . 
This variation in success ra tes may be due to d iffe rences 
in the technical quality, materials a nd methods employed 
during endodontic treatment 6 . A ran ge of studies were, 
therefore p formed to investigate the sta ndard ;md the 
routinely practice of root ca na l treatment conducted by 
general dental practitioners (2, 4, 7, 8, 9, lO) . 
Ma ny of these studies have publicized that the majority of 
dentists do not followed guidelines put by the America n 
Association of Endodontics or the Eu ropean Society of 
Endoclontology 11, 12, 13. Whcrens other investigalors re-
vealed that the recent graduate dentists were more likely 
to have implemented newer materials and technologies 7 . 



Furthennore. many changes and improvements in the 
concepts and treatment protocos of endodontic have been 
introduced during the past few years. These innovations 
in the materials, instruments and techniques have al-
tered the approach of endodontic practice and offering 
clinicians a wide range of treatment a ltematives. These 
include the use of nickel-titanium (NiTi) rotary files , apex 
locators, endodontic microscope and other contemporary 
instrument I , 4 . 
These innovations can reduce procedural faults, provide 
relief for both the clinician and the patient and therefore 
enhance positively the treatment results . 
Libyan General dental practitioners (GDPs) , either they 
work in public or private dental clinics offered endodon-
tic therapy to patients. However, data were not available 
regarding the details of endodontic treatment practiced 
and offered to the patients in Libya. Therefore, the aim of 
this study is to investigate and gather information about 
the current endodontic practice regarding the materials 
and techniques used during root canal treatment of mo-
lar teeth performed by Libya GDPs, working in public and 
private dental clinics. The result of this study might help 
to explore their current level of practice, implementing 
newer technologies, and to highlight problems and the 
training need of the Libyan GDPs to improve the quality 
of their performance. 

llateriala and method 
A structured questionnaire concerned with the current 
endodontic practice of GDPs in Libya was developed in the 
year 2018. A total of 750 questionnaires were sent to ran-
domly chosen Libyan GDPs who practiced dentistry either 
in public or private dental clinic and offered endodontic 
treatments to their patients. GDPs from five large Libyan 
cities participated in this study (Tripoli, Benghazi, Sabha, 
Misrata,and Albida) . These cities were selected based on 
their population size and ability of their GDPs to practice 
endodontic treatment of molar teeth (150 questionnaires 
for each city) . 
The questionnaire comprised of two parts of close-end-

ed questions with an order answer choice questions, and 
partially closed-questions where a responder could write 
in his/her own answer and opinion. No personal data 
were collected to ensure confidentiality of the respondents. 
The first part of the questionnaire requested information 
like gender, and age. 
The second part of the questionnaire requested informa-
tion about the current endodontic practice of the GDPs 
and details of clinical methods when providing endodon-
tic treatment concerning the following topics; willingness 
to undertake endodontic treatment of molar teeth method 
of isolation of the operating field, in particular r~garding 
the use of a rubber dam during endodontic treatment, the 
availability and importance of preoperative radiograph, 
methods of working length determination, type of root 
canal irrigant used during endodontic treatment canal 
preparation technique, the choice of instrument~ used, 

type of intra-canal medications, type of '·, 
of obturation technique, numbern of Vi ~Caler 11 
endodontic treatment. Filled-in com 1 llttg to l\q h.. Peted ~ I).. 
were collected from the responders and quctlti01l_--"'t1iP 
ered in Excel and analyzed using the 

8 
data "'as llail\/u 

SPSS version 20. lattstieai lolh... l!~tf 
-,"-,fl 

Ren.Its .1( 

From 750 questionnaires, only 337 'IV :'1 
retuned for statistical analysis. The : Collipleteq re 
about 44.9%. Of the total number f P0nse ?1111, ~!(' 
53.4% (n= 180) were male and 46 6•L 

0
( tbe Partiein,~ · ,. n=lSB) • ;"'~a 

as shown in figure (1). Wtre t 
Most of the participants 88.1 % (n= 297 
tioned that they perform root canal tre ) of GDp8 i, 
nent molars, while 11.9% (n= 40) stat:lllent for ~ 'I! 
their patients to endodontic specialists. 

th
at they r' 

II 
Jl'lpre 1: The gender of the reapou.deata 

t 

Preoperative radiography was used by th • . e IDl\)onty 
GDPs 91.4% (n=308) of the respondents. About 95 3% , 
the participants used x-ray to check working length 
only 4.7% used apex locater. Rubber dam was rou '·'Ul: 
used for isolation during root canal therapy b 21 
the GDPs, w~e 78.9% (n=266) used cotton rol and1:;a 
voh.1~e suction as main isolation technique (figure 2). 
gardmg the need for using magnification duno' 11; . g root c, 
nal treatment, Just 34 participants (10.1%) had re rtei 
the usage of such device. po 

Flgare 2: A pie chart Wustratea the percentqe or U.: 
of rubber dam aJDODI the participants g 
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,1inn huH of l hf'I pa rt1C'lpn nts 58.2% {n 196) never 
Mfl 2 111 uµp ei molars , a nd a bou t 75% (n• 253) hnve 
found All rx t rn cl"l nnl in thr lov.rer t11o lors. The p~r 

.,a nt"' who ,•ndrd thr root cnna l inAlr u numtotion Jrnm 

111 thr 1 nthogrn.ph1<' npex Wf"'r l" 64 .'1 '1/., (rr 2 17 ). DotH of 
who pr("pn rrd the co nnls Rl <.lifff" rent levels nre 

, ,,,•d 111 (Tnblc 1). Sodium hypochlor it e w oA the most 
w nlv 11~ 1 rool c:-a nnl irngnnt 90 .8% (n• 306) followed 

dl lo, hrx,cl ine 8% (n• 27J, whi le the hyd rogen peroxide 

1 thr least u srd (1. 2%). . 
dtut1 hvtlrox1de wns the mtro -ca nnl mcd,cament of 
G< ro, 60.5"1, of t he GDPs (n• 204). whereas the re-

'n ,ng J9.5% (n - 133) prefcred usage of formocresol 
urr 31-

le 1: the dl1tance1 between the radlocraphlc apex 
4 t he lnotrumentatlon level 

111auumenta· 
No. ofODPa Percentace of JeYel abort 

of the apes (%10D1'9 

mm0 60 17.8 

m1'9 217 64.4 
mm 1.5 38 11.3 
mm2 22 6.5 

e 3: Type• or lrria:atlon solution uacd by ODPa 

e most popular type of instrti.ments for canal prepara-
n were the hand files 64.4% ·(n= =217) whereas, about 
e third of participants 35.6 % (n=l20) preferred usage 
rotary instruments during endodontic treatments. Re -
rding root canal preparation technique; 61.4% (n=207) 
the practitioners prepa red the root canal with step back 

ique, while 24.9% (n=84) used crown- do,ji tech-
' and the remaining 13.6% (n=46) used standard-

technique (Figure 4 ). 
teral condensation of gutta-percha was the most prev-

j method of obturation which was used by 76.6% 
258), while single cone technique was used by 23.4% 
79). None of the practitioners applied new techniq,ues 
devices for root canal ~bturation . The sealer that was 

frequently by the participants, 73.9% (n=249) was 
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zinc oxide eugenol based sealr r wr- r,•a 
n1sm lrn scd sealer was not vetv 1<,p111~ ,J ;,rl r. 1,J•: lw 
26 .1% (n• 88) . 
Regard ing the n u mber or v1Rits rr ·111,: d i,, ,. ,rnp1• ,,. th.,. 

' .JO 
ricure 4: Method or root canal inotrum~nution . 

• 
0 

4 

root can al t rea tment, 85.4% jn<?&jJ of 
the GDPs needed more than rwo v 1s1ts 13 or 4 on a ;i aver-
age} to complete their treatment 1 whtle 
only six teen respondents (4.7%) da1~ed rhat th, Y fi n -
ished the endodont ic t rea tment m o::e v1stt , 
and 9.8% (n=33) of part icipants needed m-o vis its <a fini~h 
the therapy (Table 2). 

Table 2: The average number of visits required for the 
treatment 

Average visit No. ofGDPs Percentage of 
per treatment (% ) GDPs 

I 16 4 .7 

2 33 9 .8 

3 240 7 1.2 

4 48 14.2 

Discussion 
To date, no study had been established to gather infor-
mation on the root canal trea tment ca rried out by Libyan 
GDPs practicing endodont ic treatment in Libya. Thus, it is 
not possible to compare the current treatment approac h 
to earlier periods. The data collected in the curren inves-
tigation might be of va lue in providing in formation and 
baseline d ata for funue investigat ions of changes in et1d~ 
odontic practice in Libya . '\. 
The ques tionna ire focu sed on the clinica l mareno. ls a1~ct 
methods u sed duri.ng endodomic t1 eat mem of mol.n teeth 
by Libyan GDPs without asking n a:11es to ensure ~ccrec~ 
of the responses . In addition , se nd ing the (j UC:' "- t1onn:1i.re3 
to 750 GDPs from differen t cities and different dtn1ca! 
practices could provide some valua lJle intormat ion .:1bout 
general endodontic practice in Libya. Then, based on the 
results of this study it will be conceiva ble ro determine tf 
there are any trends in tenns in varim1s jlspects of root 
cana l treatment of mola r teeth . 

• 



The response rate in th is study was 44% which was ~is-
appointedly not high as that reported in s imi lar studies 
in Saudi Arabi a and North Jordan 163% a nd 72%) 9 , 14 

Ho\\-e,·er, other studies reported a comparable low re-
sponse rate 4, 10. 15, 16 . The number an d percent age of 
male 153.4%) and female 146.6 %) respondents were close 
to each other. This may have led to positive result s es-
pecially to questions about contemporary techn iques a~d 
concepts. The content of endodontic training in faculties 
may change in time as the fi eld develops. Thus, the grad-
uation year of respondent s may have an effect on results . 
The results of this study showed tha t most of GDPs in 
private and publ ic dental cli nics in Libya undertook mo-

1 

lar root canal treatment 188. 1%) which was close to tha t 
among GDPs in north Jorden and Saudi Arabia 197% and 
89% respectively) 14, 9 , The use of rubber dam isolat ion 
is considered the standard of care in endodontics, and 
its use wns reported to improve the success rate of end-
odontic trea tment 17 , More tha n ha lf of GDPs in America 
and New Zeala nd reported us ing rubber dam routinely in 
endodontic treatment 18, 19 , Wheras in our study, only 
2 1% of the practitioners used rubber dam in endodontic 
treatment . Even lmver percentages ware reported in other 
studies 8 , 9, 15, 16, 20, where only 5.1%, 9.4 , 3%, a nd 15% 
of the dentists use rubber da m. This may be a ttributed to 
the underestimation of the importance of rubber da m iso-
lation and to the lack of skills in using it. Other reasons 
could be time consumes during rubber dam application, 
bei ng not available, expensive and that patients might feel 
claustrophobic. 
The preoperative radiograph represents crucial element 
for a successful root canal treatment. A study performed 
in the UK, presented that 83.9% of GDPs used preopera-
tive X-rays for endoclontic treatment 4 , while 90.2% and 
91.5% of Lithuanian dentists did 10, 21 , 22. The findings 
of these studies approximate our results as 91.4% ofGDPs 
took radiograph for molar teeth before root canal treat-
ment. 
The working length can be determined by several meth-
ods. Radiograph with some kind of instrument in situ is 
one of the traditional methods which has been used wid 
ly for several years despite the fact that it provides only a 
two-dimensional image 23 . In this survey, about 95.3% 
performed working length checking X-ray, and only 4.7% 
used apex locater for working length determination which 
is comparable to the results of Al-fouzan study 9 , 
More than half (58.2%) of GDPs in our study had difficul-
ties finding the mesiobuccal canal in upper molars IMB2) 
even though it is present in the majority of maxillary first 
and second molars 24 . Similar finding was reported in 
studies performed by Hommez et al and Slaus and Botten-
berg 22 , 8 . Dental microscopes and other forms of mag-
nification facilitate the precise performance of endodontic 
procedures 3 . They reduce the chance of missing canals 
which can lead to failure of the endodontic treatment 25 , 
However, in our study only 10.1% of the GDPs used mag-
nification devices. This may explain the high percentage 

of missing IMB2) in firs t maxilla ry molar 15 
study. Kulild &amp; Peters 24 found th at 8·2%) ii, 1, · 2 95 2 thc i · '11 of findin g MB was . % . Many respond . 11c,de 
rent study 164.4%) ended the root canal . ents 1n the n,. i, 

. . •nstru ' "· J mm short of the rad1ograph1c apex Which w rnc111an,. 1-1 
to the percen tage that was reported by SI as sini-1 •tJ . aus a d i ;, 
berg 8 . By contrast Wlutten et a l. report d 11 13011 'P 

. e that O ' 11, 
was more popular 18 . The differences in Work · ,S ni,,, 
that reported by these studies could be e 1 . 1118 lc11 , xp a1nect •1'1' preoperative sta tus of the pulp. Other fa t by 11 . . c ors ti 1.r-,.; 
influence m.strume?tallon levels are anatomic 1at . ltia ,,, 
ty in the a pical region a nd age. 26 Sodium h var,ahi:, 
was found to be the most effective antimic b_YPochto1;11 . ro ,at a . 
Whitten et a l. reported that 79% of genera l d 8•nt l ·I 
tioners u sed sodium hypochlorite which is 1 entaJ Praq ,, 

. ess th 
percent presented m the current study (9O.B% a_n th,t 
results were found in a survey by Whitworth ). S1nii1, 
the UK a nd Paul et Al. 29 , whereas in Saudie A;:bal. 28 ,. r 
55% of the dentists used normal saline for i . ,a ab"- c 

rngatio 
Almost all GDPs i~ this study u sed intra- canal n 9 .. l 
lion. The routme mtra- canal medication w rned,,,t 
hydroxide (60.5%), which was comparable t as calciu, c 

o a stud c 
Turkey (61.5%), in the USA, the UK , North Jard " Y ,.-
Saudi Arabia (9%, 7%, I 1.5% and 23% respecti:'; and lh,r 
4, 14, 9 . The highest percent was reported in eLy) IS, l,5 

. . tthua . c 
(97.8 %) for usmg such medicament 30, 10 , The " · 
differences in the results of the previous studies F 
attributed to the different clinical regime betwe rnayt, 
sities. en Univ~-~ 

In this study, formocresol was used by 39.5% wh· 
h . d . 1ch ,. 

close to t at ment10ne m a survey of GDPs in . · , 
clinics in Saudi Arabia 146%) 9 . Despite the supe~:v\ 
fusability of this group of medicaments it may h r Q, r . ' ave a· 
verse effects and has the potential to be widely dist rib ·p 
in the body 31 . In addition, formaldehyde type udie. , . . me tc: 
ment has mutagemc and carcmogenic potential 32 . c 
Calcium hydroxide has reached a unique position a . C 
dressing in endodontics as it has effective influe~/ 
against most root canal pathogens and able to denatU;. ', 
bacterial endotoxins 33. GDPs should be encouraged ,.' 
use it instead of formocresol. ' · l 
A single-appointment treatment appears to have e,ider.' 
and increased credibility 6 . In a survey of 
568 actively practicing diplomats of the American Boar 1 

of Endodontics, it was reported that · I 
34.7% completed treatments in one visit with a norm, 

1 

periapex, while only 16.2% did so if apical periodontit, : 
was present 7 , The present survey showed that only 4.7\ : 
of the GDPs finished root canal treatment in one vis, 
(4.7%). Si~ilar results were reported in Saudie Arabia. : 
North Jordan, Sudan, and Lithuania 9 , 14, 34, 35, Thi, 1 

trend may be due to lack of experience, lack of moden 
endodontic equipment or inadequate clinical time to fit : 
ish the treatment in a single visit. 
The vast majority of the respondents (71.2%) stated th, 
they needed three visits 

1
_tri finish the trea tment wherea" 

in other studies treatment b.\' most GDPs was complei~' 
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~-r, ,·is its 011 avcro.ge 8, lO, 20, 22 . . . 
n 

I 
fi \es wt"re used by 64.4% of GDPs mdicaung tha t 

fl( tend to use more c01wen1t~nal met hods in ca nnl 
e"j u ,, tion due to lack of skills Ill us 111g more advanced 

P;
11

ques ror shaping the roo~ cn.nnl system, Likewise, 
h Jordan and Saud i Arabrn used ha nd 111stn.1ments 

Qf''i tll . , d 9i%) 14 9 . About 35.6% of Libyan GDPs used J 1· 1\ 11 ' ' rr°I ruwry ,nstn1mcn ts for root ca nal instrumcntallon 
1 h 15 higher t ha n the percent men tioned in no rthern 

1 ; .so"!!) and Belgium 128%). and less than that in USA 
"'': and Turkey (76%) 20 , .8. 18 , 16 . 
cct'rchng 10 the result of t lu~ study, step back technique 
ras th'-" ruos1 com mon te~l11_11que u ~ed for p reparation of 
e roat co n1.1ls {61.4%). S1m1lar finding was mentioned in 

h Jordan study. 14 The second commonly used tech-
ic ,\11s crown-down technique (24.9%) which is 

oar to what was mentioned in Selena et. Al st udy (28.3%1 
Onlv t 3.6 % of the respondent used the sta ndardized 

~hod ·0 r canal preparation , and this percent is quite low 
Jared to a study conducted on Flemish (60.4%) and 

\l~l Arabian dentists (49%) 22. 9 . The last technique 
Ii)" result in over prepa r~tion forming ~n elliptically 

ped defect at the endpoint of prepara t1on making it 
cult to completely obdurate the cana l 36, 37. 

iflally. the obturation materials and techniques em-
Ja-·ed play an essential role in root canal treatment 

·. Cold -lateral condensa tion of gutta-percha points in 

1bination with a root canal sealer is the most widely 
1 ccepted technique for obturating root canals 4 , 7 . The 

sent study showed tha t lateral condensation was the 
ost frequently used technique used by GDPs (76.6%). 
similar result was demonstrated amongst dentists in 

nori h Jordan and KSA a nd lithuania 14 , 20, 9, 10 . By 
contrast , single cone technique was used by 23.4% of 
GDPs. The most popular root-canal sealer amongst GDPs 

l was zinc oxide eugenol-based sealers (73.9%). This result 
is in accordance with that of AL-Ornari, jenkins et al. and 
Ahmed et al . s~i.liies 14, 4, 33 . On contrast , the most pop-

) ula r root-canal sealer amongst Turkish and KSA GDPs 
was AH plus, followed by Endomethasone 15, 9 . 
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