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Introduction

In paediatric dentistry, the utmost important concern is the loss of  
necrotic primary molar teeth leading to space loss [1]. Pulpectomy 
is the preference of  choice for managing symptomatic decayed 
primary teeth and is a demanding and time‑consuming procedure 
[2-5]. An efficient chemomechanical preparation is fundamental 
for effective canal disinfection and by that contributes to the ac-
complishment of  the endodontic procedure [2, 6, 7]. Conserva-
tion of  a primary tooth whose pulp has been endangered is a 
unique challenge to the paediatric dentist in caring for the teeth 

of  children. The major barrier in conveying appropriate dental 
care by the dentist during this situation and the dentist fear of  any 
further risk to a permanent successor [8]. Moreover, morphologi-
cal structure of  the root canals in deciduous teeth make mechani-
cal debridement and subsequent filling difficult. The objective in 
pup therapy by the paediatric dentist has always been the same, 
i.e., to preserve the tooth in a non-pathologic, healthy condition, 
perform its role in mastication and also serve as an excellent space 
maintainer for the permanent dentition. In addition, the circum-
stance of  comfort, speech and interception of  aberrant habits can 
be best guarded by retention of  the primary tooth in the dental 
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Aim: The predictable endodontic success demands an accurate working length. Thus, the aim of  the study is to compare the 
working length of  each root canal obtained for primary maxillary second molars in children aged 2-6 years.
Materials and Methods: A retrospective study was carried out using digital records of  1,372 children who reported to the 
Department of  Paediatric and Preventive Dentistry from June 2019 to March 2020. A total of  113 records that mentioned 
maxillary primary second molars (55,65) were finally included for the study evaluation. Patients between the age group of  2-6 
years were included in the study. The following data were retrieved from the dental records: age, gender, working length of  
each canal and pulpal pathology. The records were examined and noted in a spreadsheet. The collected data was analysed by 
computer software SPSS version 21 using one-way Anova test with the level of  significance set at 5%. 
Results: The mean age was observed to be 4.66 years in the present study. Gender showed an unequal distribution of  par-
ticipants. The mean working length of  the root canal in each canal is more when the patient has only pain when compared 
with other pathology such as swelling, Abscess, Resorption. One way ANOVA test, p value = 0.00 (< 0.05) Hence, statistically 
significant.
Conclusion: The mean working length was found to be 10.82mm (MB canal), 10.72mm (DB canal), 12.80mm (Palatal canal) 
with respect to pulpal pathology (P = 0.00). The reported data may help clinicians to obtain a thorough understanding on the 
working length of  primary maxillary second molars.
Clinical Significance: The purpose of  this study was to evaluate the mean working length of  MB canal, DB canal and Palatal 
canal in primary maxillary second molars and to compare the results with pulp pathology such as pain, swelling, abscess and 
resorption.
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arch.

Before beginning pulpectomy, the clinician should perceive the 
morphologic changes that constantly exist within primary teeth 
and be familiar with the key characteristics between primary and 
permanent root canal anatomy. The maxillary deciduous molars 
may have two to five canals, with the palatal root generally round-
er and longer than the two facial roots. In the mesiofacial root, 
two canals occur in approximately 75% of  the primary maxillary 
first molars and 85-95% of  primary maxillary second molars [9]. 
The success of  a pulpectomy procedure mainly depends on defi-
nite determination of  the root canal length. The procedure for 
establishment of  working length should be performed with skill, 
using techniques that have been confirmed to give valuable and 
accurate results and by techniques that are simple and effective. A 
working length established farther the apical foramen may lead to 
apical perforation and overfilling. Alternatively, a working length 
established short of  the apical foramen may lead to inadequate 
debridement and under filling. Retained pulp tissue may remain 
and cause prolonged pain. Several techniques have been suggest-
ed to determine root canal length, but the ideal procedure is yet 
to be identified.

There are numerous techniques for determining the working 
length (Radiographic, Apex locators, Tactile), but none of  these 
are impeccable. The radiographic technique is the most accepted 
method (and remains so) of  measuring working length in root ca-
nal therapy. It is simple but also has certain limitations like radia-
tion exposure, in most cases the dentinocemental junction (DC). 
Junction does not concur with the radiographic apex and it gives 
a two-dimensional image and simply contribute reliable informa-
tion on the location of  the radiographic apex [10]. Considering, 
that the apical foramen generally does not coincide with the ra-
diological apex, locating the file at the radiological apex will often 
drive to over instrumentation. Digital radiographic method is the 
novel and promising method of  measuring working length. The 
advantages of  RVG over conventional radiographs are the accel-
eration of  image acquisition, diminished patient radiation dosage 
and the circumstance of  image editing [11]. Use of  radiography to 
forecast root canal length may not always lead to accurate results 
notably in case of  physiological resorption of  primary teeth. In-
strumentation and/or overfilling becomes much more probable 
if  there is a mistake in measurement technique, thus the germ of  
a permanent tooth might get injured [12-14]. Moreover, poor co-
operation of  children makes it onerous to take a radiograph with 
sufficient diagnostic value [15].

There are only a small number of  known studies on working 
length determination of  maxillary second molars in deciduous 
teeth. To our knowledge, no previous studies have investigated 
the working length of  each canal with respect to pulpal pathology. 
Therefore, the present study was focused on working length de-
termination with respect to pulpal pathosis such as pain, swelling, 
abscess and resorption in maxillary primary second molar teeth in 
children aged 2-6 years.

Materials and Method

Study Design

This retrospective study was conducted in the Department of  

Pediatric and Preventive Dentistry in a Dental College in Chen-
nai. Data from 1,372 pulpectomy treated teeth were collected 
from dental records. Data were collected from the month of  June 
2019 to March 2020. At data extraction, all information was an-
onymized and tabulated onto a spreadsheet. The study was com-
menced after approval from the Institutional Scientific Review 
Board, Saveetha Dental College and Hospitals.

To fulfil the inclusion criteria, patients between the age group of  
2-6 years in teeth with extensive caries, presence of  two-third of  
root length and evidence of  pulpal pathology such as pain, swell-
ing, abscess and resorption were considered for the present study. 
Teeth that are non-restorable were excluded from the study.

Out of  1,372 records that were retrieved, 1,259 records were ex-
cluded as they were records of  other primary teeth that are not 
required for the study. A total of  113 records which consisted of  
primary maxillary second molars (55,65) were finally included for 
the study evaluation. The following data were retrieved from the 
dental records: age, gender, working length of  each root canal 
and pulpal pathology. The records were examined and noted in 
a spreadsheet.

Statistical Analysis

The statistical analysis was done using SPSS software version 21.0 
(SPSS Inc., Chicago, IL, USA). One way Anova test was used to 
compare the working length between the three root canals. The 
significance level was set at 5% for the present study.

Results

In this study, out of  113 records the mean age was observed to be 
4.66 years. Gender showed an unequal distribution of  participants 
[Figure-1]. The mean working length was found to be 10.82mm 
(MB canal), 10.72mm (DB canal), 12.80mm (Palatal canal) with 
respect to pulpal pathology [Table-1, Figure-2,3,4]. One way Ano-
va test between the three root canals showed a statistically signifi-
cant difference in the mean working length (P = 0.00) [Table-1].

Discussion

Oral health plays an important role in the general well-being of  
individuals, and parents' behavior and attitudes influence the oral 
health of  their children [16]. Dental caries is a complex process 
of  demineralization and dissolution of  the substance of  the teeth 
leading to cavitation [17, 18]. It is a comprehensive oral health 
dispute with distinctive divergence in its distribution. It continues 
to be the most prevalent infectious disease in the children [19]. To 
establish correct tooth spacing, mastication, phonation, esthetics 
and interception of  psychological effects due to tooth loss, pres-
ervation of  pediatric dental integrity is important [20].

Fluoride is one of  the direct ways in decreasing the prevalence 
of  caries and its progression. It has been recommended for more 
than 50 years to prevent and control dental caries and it is a natu-
rally occurring substance which is present in water [21, 22]. Ran-
ula is a cystic lesion that appears in the floor of  the mouth. It can 
interfere with the endodontic management [23]. Hence it should 
be surgically removed to gain proper access. In young children, 
the frenum is generally wide and thick which becomes thin and 
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small during growth. Thick frenum makes cleaning in that area 
difficult causing plaque accumulation which in turn may lead to 
caries in primary teeth [24].

The main objective of  pulpectomy for deciduous teeth is to de-
bride the root canals of  infected teeth [25], hence, precise insight 
of  the root and root canal morphology of  deciduous teeth can 
markedly improve the effectiveness and outcome of  treatment. 
It is commonly established that canal preparation and filling 
should be finite within the root canal [26]. Hence, accurate work-
ing length during pulpectomy of  primary teeth is necessary to 

promote complete cleaning and disinfection of  the root canals as 
well as to avoid damage to the permanent tooth germ [27]. Haulk 
et al and Katz et al performed study to determine working length 
in dry and wet environment and found no statistically significant 
difference in both the canal condition [28]. Also number of  in 
vivo and in vitro comparative studies have performed to evaluate 
accuracy of  apex locators with radiographic, tactile sense, visual 
method and digital radiographic method. No significant differ-
ence was found between the methods compared [29-31].

Conventional radiography as a technique of  determining the 

Figure 1. Bar chart showing the frequency distribution of  participants. X-axis shows the number of  participants. Y-axis 
shows ender who are children labelled as male and female. Bar chart shows an unequal distribution of  participants.

Figure 2. Bar chart showing distribution of  MB canal length (55,65) in respect to pulp pathology where blue colour denotes 
pain, red denotes swelling, green denotes abscess and orange denotes resorption. X-axis shows the working length of  root 

canals in mm. Y-axis shows the number of  MB root canals on a scale of  0-50 (count). The mean working length of  root 
canal in MB canal is more when patient has only pain (10.90mm) when compared with other pathology such as swelling 
(10.77mm), Abscess (10.32mm), Resorption (10.06mm). One way ANOVA test, p value- 0.00 (< 0.05) Hence, statistically 

significant.

Figure 3. Bar chart showing distribution of  DB canal length (55,65) in respect to pulp pathology where blue colour de-
notes pain, red denotes swelling, green denotes abscess and orange denotes resorption. X-axis shows the working length 

of  root canals in mm. Y-axis shows the number of  DB root canals on a scale of  0-50 (count). The mean working length of  
root canal in DB canal is more when patient has only pain (10.8mm) when compared with other pathology such as Swell-

ing (10.64mm), Abscess (10.24mm), Resorption (10.01mm). One way ANOVA test, p value - 0.00 (< 0.05) Hence statistically 
significant.
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working length has diverse shortcomings in that it depends on 
the child’s cooperation, along with the operator’s proficiency. In 
addition to this, minor degrees of  resorption may not be notice-
able, and overlapping by neighboring anatomical structures can 
obscure the clarity of  the image [32]. The other crucial dispute as-
sociated with intra oral periapical radiograph is the positioning of  
the film inside the mouth [29] and the need of  developing, fixing, 
drying and storage of  the film. The above problems associated 
with conventional radiographs were overcome with the launch 
of  intra oral digital radiography. It grants immediate display of  
image, image enhancement, storage, retrieval and transmission. 
Other advantages consist of  ease of  repetition and the withdrawal 
of  chemical usage. It also lessens the need for a dark room, films, 
mounts and processing equipment [33]. The radiovisiography im-
ages develop instantly on the monitor screen after exposure of  
the sensor image; and can be used for patient education directly. 
Reduced exposure time allows lower radiation dosage and reduces 
chair side time. Researches have shown that intra oral digital ra-
diograph can be safely used in measurements of  root length in 
root canal treatment.

According to Bagherian, A et al, palatal root canal showed maxi-
mum root length, with a mean of  9.92mm and DB root showed 
the minimum length with a mean of  7.21mm. This study has com-
pared the root length whereas, working length in respect to each 
canal was not mentioned. The present study has compared the 
mean working length of  each canal with respect to pulp pathol-
ogy, which is not found in the literature. The mean working length 
of  root canal with pathology were observed in case of  pain (MB- 
10.90, DB-10.8mm, Palatal-12.74mm), Swelling (MB-10.77mm, 
DB- 10.64mm, Palatal-12.58mm), Abscess (MB-10.32mm, DB- 

10.24mm, Palatal- 12.34mm), Resorption (MB- 10.06mm, DB- 
10.01mm, Palatal- 11.89mm). During pain, swelling, abscess and 
resorption, palatal canal was observed to have maximum working 
length, whereas DB canal was found to have minimum working 
length. The existence of  root resorption is an important charac-
teristic of  pulpectomy in primary teeth. It is hard to radiologically 
assess the small areas of  resorption especially if  the resorption is 
on the buccal or lingual aspects of  the root.

No comparison with other groups such as tactile method, con-
ventional radiograph, apex locators has been used in the present 
study. Only digital radiographs were used by the dentists for de-
termining the working length of  primary maxillary second molars. 
This is a potential source of  bias. In the future, large sample size 
with all parameters such as root canal morphology, root angula-
tion, root length should be studied in detail.

Conclusion

The working length differs according to each pathology such as 
pain, swelling, abscess and resorption. The mean working length 
in the current study was observed to be 10.82mm (MB canal), 
10.72mm (DB canal), 12.80mm (Palatal canal) with respect to pul-
pal pathology. The reported data may help clinicians to obtain a 
thorough understanding on the working length of  primary maxil-
lary second molars.

Clinical Significance 

The purpose of  this study was to evaluate the mean working 
length of  MB canal, DB canal and Palatal canal in primary maxil-

Table 1. Comparison of  working length between the three root canals.

Working length
(n=113) Mean ± SD Overall

p-value
MB canal 10.85 ± 0.95

P = 0.00DB canal 10.82 ± 0.83
PALATAL canal 12.79 ± 1.58

*One way ANOVA test, p value obtained (p < 0.05)

Figure 4. Bar chart showing distribution of  palatal canal length (55,65) in respect to pulp pathology where blue colour 
denotes pain, red denotes swelling, green denotes abscess and orange denotes resorption. X-axis shows the working length 
of  root canals in mm. Y-axis shows the number of  palatal root canals on a scale of  0-30 (count).The mean working length 
of  root canal in palatal canal is more when the patient has only pain (12.74mm) when compared with other pathology such 

as swelling (12.58mm), Abscess (12.34mm), Resorption (11.89mm). One way ANOVA test, p value - 0.000 (<0.05) Hence 
statistically significant.
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lary second molars and to compare the results with pulp pathol-
ogy such as pain, swelling, abscess and resorption.
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