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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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ABSTRACT
 

Background: Injuries due to motorcycle accidents are frequent happenings in developing countries as 
people utilize it commonly as a mode of transport. In Pakistan 56% of Maxillofacial injuries can be associated 
to Road traffic accidents (RTA) majority of which are due to involvement of motorbikes.

Methods: This cross sectional survey was carried out in public tertiary care setting in the year 2016. Three 
Hundred and Seventy participants were inducted in the study using Purposive sampling technique. Only 
those with maxillofacial injuries were included and diagnosed through conventional and panoramic radio-
graphs and computed tomographic scans. Those who consented were included whereas, participants with 
language barrier or unable to answer were excluded. Data was collected by questionnaire with analysis 
being performed on SPSS version 21. Descriptive analysis was performed for quantitative variables with 
association between categorical variables tested through chi square. Bond of error was taken at 5% with 
95% confidence interval. Permission was sought from ethical review board.

Results: Majority, [267(84.5%)] were young patients with [ 282(89.2%)] patients involved in Motorcycle acci-
dents. Of total participants male gender was [275(87%)] the driver inflicted in most situations [184(58.2%)]. 
Most patients [285(90.2%)] were without any safety device. Majority [220(69.6%)] had Mandibular fractures 
whereas, 111(35.1%) had Maxillary fractures. Soft tissue injuries were seen in 212(67.1%) patients.   

Conclusion: Motorcycle related accidents are common cause for maxillofacial injuries in road traffic acci-
dents. Most patients suffered soft tissue injuries. Most commonly fractured bones were mandible and maxilla.
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INTRODUCTION

Globally unintentional injuries are the main cause of 
injury deaths.1 Greater than two third of such injuries 
occur in developing world2. Maxillofacial injuries are 
becoming more austere and increasing in preva-
lence. Maxillofacial injuries have a range of causes 
like assault, fall related injuries, road traffic acci-
dents, warfare injuries and as a consequence of 
sports.3-5 RTAs remain the most common causes of 
the maxillofacial injuries.6,7 Injuries due to motorcy-

cle accidents are a frequent trait because in devel-
oping countries people utilize it commonly as a 
mode of transport for passenger and stocks for 
being economical and convenient in the absence 
of appropriate public transport and dreadful road 
situations.8,9

Usage of vehicles like motorcycle is skimpy in devel-
oped nations like USA (2%) however, in developing 
countries it is a typical mode of transport and com-
prises as 95% registration in Asia. High registrations 

(>60%) have been seen in Malaysia, China, Africa, 
Taiwan and Vietnam.10-12 Injury to Maxillofacial area 
is a typical presentation among victims of motorcy-
cle accidents with involvement of facial bones and 
predisposition of injuries to face.8,9 In the Western 
world predominantly maxillofacial injuries can be 
attributed to road traffic accidents.6 However in 
China this incidence is around 31%.7 Whereas, in 
Pakistan 56% of Maxillofacial injuries can be affiliat-
ed to Road traffic accidents (RTA).8

In 2003 Obekue et al. referred to motorcycle related 
accidents as second common cause for Maxillo 
facial trauma,13 whereas, in 2009 Ogini et al. found 
that injury to soft tissues were mostly reported.12 In 
our part of the world despite devastating effects of 
maxillofacial injuries there is scanty data regarding 
this issue hence this study was conducted to deter-
mine the frequency of motorcycle related acci-
dents and type of maxillofacial injuries in road traffic 
accidents arriving at public tertiary care hospital. 

METHODS

This cross sectional study was performed in a public 
tertiary care hospital for a period of four months. 
Purposive sampling technique was utilized for 
collection of data. On the basis of 28% prevalence 
sample size was estimated14 using the confidence 
level of 95%.The actual sample size was calculated.
        
 N = (z)2  x  P(1-P)         = 310
  D2

However, the final size after an inflation of 20% for an 
anticipated no-response rate was 370. Selection of 
patients was based on the presence of Maxillo 
Facial injuries due to RTAs. Facial injuries were, 
Dento alveolar, Mandibular, Maxillary, Zygomatic 
Complex, Nasal and Orbital fractures. All bony 
injuries were diagnosed by conventional and 
panoramic radiographs and computed tomo-
graphic scans. Exclusion criteria comprised of 
people who did not consent, those with language 
barriers or were unable to answer Management of 
fractures was based on X-ray findings. Orthopanto-
mogram (OPG) was commonly advised (15.2%) 
followed by Para Nasal Sinus View 73(23.1%) and 
Postero-Anterior View of 46 (14.6) patients and 
Computed Tomographic (CT) Scan of 192(60.8) 
patients.

For data collection self administered questionnaire 

was used with written consent of patients or atten-
dants to note patient’s demographics including 
age, gender, education, cause of injury, site of 
injury, and use of safety device like helmet. Age of 
patients was divided into young children (<10 
years), Adolescents ( 10-19years), Young age 
(19.1-40), Middle age(40.1-60) and old age (>60 
years). Data was entered on Microsoft Excel and 
transformed to SPSS version 20 for analysis. Descrip-
tive analysis was used for numerical variables with 
mean and standard deviation. For association 
between pattern of Maxillo facial injuries and safety 
device and age of participants chi square was 
utilized. P value less than 0.05 was considered signifi-
cant. Approval was taken through the Ethics review 
committee.

RESULTS

A total of n=370 patients were recorded. Out of 
which 54 cases of maxillofacial injuries due to other 
causes were excluded. Out of n=316 patients with 
RTAs n=275(87%) were males and n=41(13%) were 
females. Age range was 1 to 75 yrs. The most com-
monly involved age group were young adults n=305 
(96.5%). Motorcycle accident was the main contrib-
utory factor in this study, n=282(89.2%) while the rest 
of the subjects n=34(10.8%) had accidents due to 
other vehicles. Out of 282 patients, with motorcycle 
accidents; only 28(9.8%) were wearing helmets 
whereas, remaining 285 (90.2%) were travelling 
without it. When time was ascertained it was 
observed that of 282 crashes, 163(51.6%) occurred 
during daytime and 153(48.4%) during night time. Of 
all accidents majority, 184(58.2%) sufferers were 
drivers while the remaining, 132(41.8%) were 
passengers.
 
The site distribution of the fractures showed fracture 
of mandible was most common bone fracture of 
220(69.65%) patients followed by maxilla fracture 
111(35.1%) patients, Lefort1 was found in 31(9.8%) 
patients, Lefort II in 49(15.5%) patients, Lefort III in 
30(9.5%) patients, Zygomatic Complex Fractures in 
83(26.3%), Dentoalveolar fractures in 48(15.2%) and 
Panfacial fractures in 11(3.5%). Soft tissue injuries 
were quite common as 212(67%) suffered from it. Of 
220(69.6%), mandilbular fractures fracture of para-
symphysis were most common 105(33.2%) followed 
by condyle 73(23.1%), body of mandible  53(16.8%) 
and angle of mandible 48(15.2%). Percentage of 
common injuries associated with RTA involving 
motorbikes are shown in Figure 1.

INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

Globally unintentional injuries are the main cause of 
injury deaths.1 Greater than two third of such injuries 
occur in developing world2. Maxillofacial injuries are 
becoming more austere and increasing in preva-
lence. Maxillofacial injuries have a range of causes 
like assault, fall related injuries, road traffic acci-
dents, warfare injuries and as a consequence of 
sports.3-5 RTAs remain the most common causes of 
the maxillofacial injuries.6,7 Injuries due to motorcy-

cle accidents are a frequent trait because in devel-
oping countries people utilize it commonly as a 
mode of transport for passenger and stocks for 
being economical and convenient in the absence 
of appropriate public transport and dreadful road 
situations.8,9

Usage of vehicles like motorcycle is skimpy in devel-
oped nations like USA (2%) however, in developing 
countries it is a typical mode of transport and com-
prises as 95% registration in Asia. High registrations 

(>60%) have been seen in Malaysia, China, Africa, 
Taiwan and Vietnam.10-12 Injury to Maxillofacial area 
is a typical presentation among victims of motorcy-
cle accidents with involvement of facial bones and 
predisposition of injuries to face.8,9 In the Western 
world predominantly maxillofacial injuries can be 
attributed to road traffic accidents.6 However in 
China this incidence is around 31%.7 Whereas, in 
Pakistan 56% of Maxillofacial injuries can be affiliat-
ed to Road traffic accidents (RTA).8

In 2003 Obekue et al. referred to motorcycle related 
accidents as second common cause for Maxillo 
facial trauma,13 whereas, in 2009 Ogini et al. found 
that injury to soft tissues were mostly reported.12 In 
our part of the world despite devastating effects of 
maxillofacial injuries there is scanty data regarding 
this issue hence this study was conducted to deter-
mine the frequency of motorcycle related acci-
dents and type of maxillofacial injuries in road traffic 
accidents arriving at public tertiary care hospital. 

METHODS

This cross sectional study was performed in a public 
tertiary care hospital for a period of four months. 
Purposive sampling technique was utilized for 
collection of data. On the basis of 28% prevalence 
sample size was estimated14 using the confidence 
level of 95%.The actual sample size was calculated.
        
 N = (z)2  x  P(1-P)         = 310
  D2

However, the final size after an inflation of 20% for an 
anticipated no-response rate was 370. Selection of 
patients was based on the presence of Maxillo 
Facial injuries due to RTAs. Facial injuries were, 
Dento alveolar, Mandibular, Maxillary, Zygomatic 
Complex, Nasal and Orbital fractures. All bony 
injuries were diagnosed by conventional and 
panoramic radiographs and computed tomo-
graphic scans. Exclusion criteria comprised of 
people who did not consent, those with language 
barriers or were unable to answer Management of 
fractures was based on X-ray findings. Orthopanto-
mogram (OPG) was commonly advised (15.2%) 
followed by Para Nasal Sinus View 73(23.1%) and 
Postero-Anterior View of 46 (14.6) patients and 
Computed Tomographic (CT) Scan of 192(60.8) 
patients.

For data collection self administered questionnaire 

was used with written consent of patients or atten-
dants to note patient’s demographics including 
age, gender, education, cause of injury, site of 
injury, and use of safety device like helmet. Age of 
patients was divided into young children (<10 
years), Adolescents ( 10-19years), Young age 
(19.1-40), Middle age(40.1-60) and old age (>60 
years). Data was entered on Microsoft Excel and 
transformed to SPSS version 20 for analysis. Descrip-
tive analysis was used for numerical variables with 
mean and standard deviation. For association 
between pattern of Maxillo facial injuries and safety 
device and age of participants chi square was 
utilized. P value less than 0.05 was considered signifi-
cant. Approval was taken through the Ethics review 
committee.

RESULTS

A total of n=370 patients were recorded. Out of 
which 54 cases of maxillofacial injuries due to other 
causes were excluded. Out of n=316 patients with 
RTAs n=275(87%) were males and n=41(13%) were 
females. Age range was 1 to 75 yrs. The most com-
monly involved age group were young adults n=305 
(96.5%). Motorcycle accident was the main contrib-
utory factor in this study, n=282(89.2%) while the rest 
of the subjects n=34(10.8%) had accidents due to 
other vehicles. Out of 282 patients, with motorcycle 
accidents; only 28(9.8%) were wearing helmets 
whereas, remaining 285 (90.2%) were travelling 
without it. When time was ascertained it was 
observed that of 282 crashes, 163(51.6%) occurred 
during daytime and 153(48.4%) during night time. Of 
all accidents majority, 184(58.2%) sufferers were 
drivers while the remaining, 132(41.8%) were 
passengers.
 
The site distribution of the fractures showed fracture 
of mandible was most common bone fracture of 
220(69.65%) patients followed by maxilla fracture 
111(35.1%) patients, Lefort1 was found in 31(9.8%) 
patients, Lefort II in 49(15.5%) patients, Lefort III in 
30(9.5%) patients, Zygomatic Complex Fractures in 
83(26.3%), Dentoalveolar fractures in 48(15.2%) and 
Panfacial fractures in 11(3.5%). Soft tissue injuries 
were quite common as 212(67%) suffered from it. Of 
220(69.6%), mandilbular fractures fracture of para-
symphysis were most common 105(33.2%) followed 
by condyle 73(23.1%), body of mandible  53(16.8%) 
and angle of mandible 48(15.2%). Percentage of 
common injuries associated with RTA involving 
motorbikes are shown in Figure 1.

INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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                Figure 1:  Types of injuries sustained in RTA involving Motorbikes (%)

                Table 1: Association of safety device wearing status with type of injury

When management was observed it was seen that 
196(62%) had open reduction with bone plates, 
89(28.2%) had closed reduction with Intermaxillary 
Fixation/Arch bar/Soft tissue repair while 26(8.2%) 
had open reduction with Intermaxillary Fixation.

Association of type of injury/fracture with status of 
wearing safety gadgets and age groups is shown in 
Tables 1&2.

INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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DISCUSSION

RTA is a universal health issue and principal source of 
maxillofacial injuries globally.13 In developing coun-
tries RTA is the most potential precursor for maxillofa-
cial trauma15. As face is the most exposed area of 
the body it is specifically susceptible to trauma.16 
The pattern and presentation of maxillofacial 
injuries have been studied in many parts of the 
world with varying results. In 2010 a cross sectional 
study in Brazil reported RTA in 45.7% traumas with 
motorcycle crashes 18.9% mainly responsible for 
RTA.17 Numerous hospital based studies in Nigeria 
have demonstrated that RTA is the root cause of 
maxillofacial injuries throughout the country.18 

Motorcycle related injuries have increased signifi-
cantly according to a study in Nigeria.19 In India a 
similar study showed same results.20 Our demo-
graphic pattern bears resemblance to studies 
conducted in the past12. Our findings were consis-
tent with studies elucidating 20-40 years of age as 
the most involved group with maxillofacial injuries 
due to motorcycle accidents.15 Studies from Nigeria 
and India have demonstrated this age group as the 

most risky one.19,20 Possible causes could be that 
people from these age groups are more prone to 
take part in exercise and sports, drive roughly and 
be involved in violence.21 Our results showed huge 
preponderance of males involved in road traffic 
accidents with maxillofacial injuries. Our findings 
support earlier works with analogous results.19 Males 
have been shown to be affected more due to 
outdoor works and rash driving.20 

We found Mandible as the most commonly 
fractured bone in RTA. This has been supported by 
earlier studies.15.19 Another study in India showed 
mandible as the most commonly fractured bone 
implicated in RTA.20 Among Maxillary fractures, 
Lefort type 2 fractures were most common in our 
study similar to another study in India.20 However, 
contrasting results have been found in few studies 
with Lefort type 1 being the most common .19 We 
found mandibular fractures more common com-
pared to Lefort fractures in contrast to a previous 
study.22 Another important finding was the less use 
of helmets only 9.8% which is again almost similar to 
Ognni et al., 2009.12 The relevant authorities should 
enforce the use of helmets to reduce the maxillofa-

cial injuries. Non utilization of protective equipments 
is presumed to be the dominant reason for severe 
soft tissue injuries in patients with Maxillofacial 
trauma.23 In South Asian region in previous decades 
there has been an upsurge in maxillofacial injuries 
due to RTA and is anticipated to increase by 2.5 
times in the next 20 years.24 Among those sufferings 
from RTA 60% have some degree of facial 
fractures.16

On one side RTA’s are falling in developed nations 
whereas, in low and middle income countries they 
are escalating.25 Rise in traffic and urbanization is 
also observed in Pakistan has lead to increase in 
number of automobiles.14  Hence awareness cam-
paign should be conducted to raise the education 
level of public regarding the significance of using 
protective equipments like helmets. Preventive 
measures like speed limit, enforcement of seat belt 
law, restrictions of mobile-phone use while driving 
should be enforced so that such consequences 
can be averted. It is vital that Government and 
concerned agencies make this issue a priority. 
Having license should be made mandatory for all 
drivers.

CONCLUSION

The results of this study exhibit that maxillofacial 
injuries are quite common following road traffic 
accidents. The present study provides a relevant 
pattern and outcome in people involved in these 
injuries with the highest occurrence in the second 
and third decades of age. The main contributory 
factor is Motor Vehicle accidents especially involv-
ing the motor-cyclists with less use of safety devices. 
Road traffic accidents are avoidable provided that 
the basic information and awareness regarding the 
security measures and traffic regulations is given to 
people.
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INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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DISCUSSION

RTA is a universal health issue and principal source of 
maxillofacial injuries globally.13 In developing coun-
tries RTA is the most potential precursor for maxillofa-
cial trauma15. As face is the most exposed area of 
the body it is specifically susceptible to trauma.16 
The pattern and presentation of maxillofacial 
injuries have been studied in many parts of the 
world with varying results. In 2010 a cross sectional 
study in Brazil reported RTA in 45.7% traumas with 
motorcycle crashes 18.9% mainly responsible for 
RTA.17 Numerous hospital based studies in Nigeria 
have demonstrated that RTA is the root cause of 
maxillofacial injuries throughout the country.18 

Motorcycle related injuries have increased signifi-
cantly according to a study in Nigeria.19 In India a 
similar study showed same results.20 Our demo-
graphic pattern bears resemblance to studies 
conducted in the past12. Our findings were consis-
tent with studies elucidating 20-40 years of age as 
the most involved group with maxillofacial injuries 
due to motorcycle accidents.15 Studies from Nigeria 
and India have demonstrated this age group as the 

most risky one.19,20 Possible causes could be that 
people from these age groups are more prone to 
take part in exercise and sports, drive roughly and 
be involved in violence.21 Our results showed huge 
preponderance of males involved in road traffic 
accidents with maxillofacial injuries. Our findings 
support earlier works with analogous results.19 Males 
have been shown to be affected more due to 
outdoor works and rash driving.20 

We found Mandible as the most commonly 
fractured bone in RTA. This has been supported by 
earlier studies.15.19 Another study in India showed 
mandible as the most commonly fractured bone 
implicated in RTA.20 Among Maxillary fractures, 
Lefort type 2 fractures were most common in our 
study similar to another study in India.20 However, 
contrasting results have been found in few studies 
with Lefort type 1 being the most common .19 We 
found mandibular fractures more common com-
pared to Lefort fractures in contrast to a previous 
study.22 Another important finding was the less use 
of helmets only 9.8% which is again almost similar to 
Ognni et al., 2009.12 The relevant authorities should 
enforce the use of helmets to reduce the maxillofa-

cial injuries. Non utilization of protective equipments 
is presumed to be the dominant reason for severe 
soft tissue injuries in patients with Maxillofacial 
trauma.23 In South Asian region in previous decades 
there has been an upsurge in maxillofacial injuries 
due to RTA and is anticipated to increase by 2.5 
times in the next 20 years.24 Among those sufferings 
from RTA 60% have some degree of facial 
fractures.16

On one side RTA’s are falling in developed nations 
whereas, in low and middle income countries they 
are escalating.25 Rise in traffic and urbanization is 
also observed in Pakistan has lead to increase in 
number of automobiles.14  Hence awareness cam-
paign should be conducted to raise the education 
level of public regarding the significance of using 
protective equipments like helmets. Preventive 
measures like speed limit, enforcement of seat belt 
law, restrictions of mobile-phone use while driving 
should be enforced so that such consequences 
can be averted. It is vital that Government and 
concerned agencies make this issue a priority. 
Having license should be made mandatory for all 
drivers.

CONCLUSION

The results of this study exhibit that maxillofacial 
injuries are quite common following road traffic 
accidents. The present study provides a relevant 
pattern and outcome in people involved in these 
injuries with the highest occurrence in the second 
and third decades of age. The main contributory 
factor is Motor Vehicle accidents especially involv-
ing the motor-cyclists with less use of safety devices. 
Road traffic accidents are avoidable provided that 
the basic information and awareness regarding the 
security measures and traffic regulations is given to 
people.
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INTRODUCTION

The objective of root canal preparation is to clean 
and shape the canal. The reduction in intra canal 
micro-organisms is the major goal of root canal 

treatment. This can be achieved by using a proper 
chemo-mechanical preparation technique1, 2

The root canal should be conically prepared but 
should be changed as little as possible in its original 

shape. Shaping implies the development of a 
unique shape for every root canal, related directly 
not only to the length but to the position and the 
curvature of each individual root canal.

Significant development in modern endodontic 
instrumentation is an introduction of nickel-titanium 
(NiTi) files.These files are more flexible than stainless 
steel. Due to their flexibility they are used to negoti-
ate curved root canals and there is reduced risk of 
canal transportation.

Many studies have been carried out on manual 
and rotary root canal preparation techniques 
which have shown animproved preparation quality 
in less time. There is also lower incidence of post-op-
erative pain and discomfort. 3-9

Recent prospective studies with untrained opera-
tors and inexperienced undergraduate dental 
students, demonstrate that the improved technical 
quality of root canal treatments (RCTs), obtained 
with NiTi instruments, lead to better obturation 
results compared with stainless steel (SS) K-files. 4, 

6ProTaper Universal instruments have a convex 
triangular cross-section and a flute design that com-
bines multiple tapers within the shaft 10-13

The null hypothesis tested projects there is no differ-
ence between the rotary Protaper and manual Niti 
files systems regarding canal curvature mainte-
nance.

The purpose of this study was to determine which 
instrumentation technique is better in maintaining 
root canal curvature. Many studies on root canal 
preparation can be found in literature; however the 
clinical appropriateness of different instruments and 
techniques still remain unclear and vague. Mostly 
this dilemma arises when methodological problems 
are compared with different techniques. Similarly 
not many studies have compared manual and 
rotary instrumentation techniques and the results 
are still very contradicting regarding the choice of 
instrumentation technique. In addition, very few 
studies have been carried out in developing coun-
tries so far, therefore it was important to carry out a 
study which could help us in determining an instru-
mentation technique which was more beneficial in 
achieving the objectives of root canal treatment.

METHODS

This is in Vitro Quasi experimental study and it was 
carried out over a period of six months. Total sample 
size was sixty extracted molar teeth. The inclusion 
criteria for the study were human mandibular 
molars, extracted due to caries or periodontal 
reasons and mesio buccal canal of mandibular 
molars, with curvature between 20-40 degrees as 

measured by Schneider’s method.15

Teeth with calcified canals, internal or external 
restorationare with less than 200curvature. However, 
severely curved canals are with more than 400cur-
vature as measured by Schneider’s method and 
which were excluded from the study. Teeth were 
randomly distributed into two boxes, thirty teeth in 
each box, labeled ‘A’ and ‘B’.  Each group was 
assigned an instrumentation technique. This was 
done by a draw performed by a colleague, who 
was not related to the study.  Group A: Prepared 
with rotary (ProTaper/ DENTSPLY) instruments. Group 
B: Prepared with manual instruments (Ni-Ti Files/ 
DENTSPLY).

Ethical Clearance: Ethical clearance was 
approved from the University Research Council for 
conducting this study.

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. For preoperative canal curvature 
assessment the radiograph, was scanned and the 
image was transferred to computer. The image was 
magnified ten times (Adobe Photoshop 6.0), a print 
was made and the canal curvature was measured 
and determined by Schneider’s method. In group 
A, instrumentation with rotary instruments was 
carried out according to manufacturer’s instruc-
tions. In group B, instrumentation with manual tech-
nique was carried out with NiTi files using step back 
technique. Upon completion of root canal prepara-
tion in both the groups, post interventional radio-
graph with #30 NiTi master apical file was taken. The 
post interventional radiograph was scanned and 
transferred to the computer. The image magnified 
ten times (Adobe Photoshop 6.0), a print was made 
and the canal curvature measured as determined 
by Schneider’s method. 

The Deviation in canal curvature (degrees) was 
determined by comparing postoperative curvature 
measurements with preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post-operative readings of canal 
curvature was compared using Paired samples 
t-test (within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the canal curvature in the 
two groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre-operative and post-operative root canal  
curvature

RESULTS

Root Canal Curvature in group A prepared with 
Rotary instruments was better maintained as com-
pared to group B prepared with Manual instruments 
(Table I). No significant difference was also 

observed between the two groups before proce-
dure for root canal curvature. The average differ-
ence of the curvature in pre and post operation 
was found to be lower among Rotary technique 
when compared with manual technique (p-val-
ue=0.119) (Table II).
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