
INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 
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position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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ABSTRACT
 
Background: Over the years, the epidemiology of maxillofacial fractures keeps changing and new trends in 
etiology, pattern of presentation and management are constantly evolving. This, therefore, necessitates a 
constant appraisal of these fractures injuries in order to keep abreast with recent developments and chang-
ing pattern of their management. The aim of this study was to determine the frequency, etiology, patterns 
and different treatment modalities for maxillofacial fractures in patients treated at Lahore Medical and 
Dental College/Ghurki Trust Teaching Hospital (LMDC/GTTH). 

Methods: This cross sectional descriptive study was carried out at Lahore Medical and Dental College/Ghurki 
Trust Teaching Hospital (LMDC/GTTH) from February 2014 to October 2017.A total of 161 patients having 
maxillofacial fractures were included in the current study. Data on patients, including age, gender, cause of 
injury, fracture site, pattern and treatment modalities were collected and analyzed using SPSS version 20. 

Results: The age range was 3 to 62 (mean/SD, 26.42±11.24) with peak frequency occurring in age group 
21-30 years. The male to female ratio was 5.2:1. The most common cause of maxillofacial fractures was road 
traffic accident (RTA) in 134 (83.23%) of patients, followed by in fall 12 (07.46%) and assault in 09 (05.59%) 
patients. The most frequent bone fractured was the mandible, which accounted for 117 (72.67%) cases and 
parasymphysis (43.22%) was the most frequent site affected, followed by 67 (41.61%) cases of zygomatic 
complex fracture and 56 (34.78%) cases of maxillary fractures. Open reduction and internal fixation 
(ORIF/ORIF with IMF) was performed in 127(78.88%) of patients while closed reduction and indirect fixation 
(IMF with eyelet wiring/arch bar elastics & splint fixation) was done in 34 (21.12%) of patients.  

Conclusion: As evidenced by the present study, majority of fractures were caused by RTA in 21-30 age group 
with male predominance. Mandible was the predominant fractured bone followed by the zygomatic com-
plex area. ORIF was treatment of choice in the current study. According to present study, it seems reason-
able to recommend that road traffic legislation enforcement and continuous public education towards the 
use of restraining devices and helmets should be encouraged by relevant authorities. 

KEYWORDS:  Maxillofacial fractures, Road traffic accidents, Open reduction& internal fixation, Intermaxillary 
fixation.
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 
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position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 
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position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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Age group
(years)

Gender Total Percentage
Male Female

01-10 06 03 09 05.59
11-20 34 04 38 23.60
21-30 63 11 74 45.96
31-40 14 05 19 11.80
41-50 14 02 16 09.94
51-60 03 01 04 02.49
61-70 01 00 01 00.62
Total 135 26 161 100.00

Causes No. of patients
(n=161)

Percentage

Road traffic accident
(RTA)

134 83.23

Assault 12 07.46
Fall 09 05.59
Sports 04 02.48
Firearm injury(FAI) 02 01.24
Total 161 100.00

Fractured site/bone
 
Mandible alone 73 45.34 
Maxilla alone 02 01.24 
Zygoma alone 04 02.49 
Mandible + Maxilla 03 01.86 
Mandible + Zygoma 22 13.67 
Maxilla + Zygoma 25 15.53 
Mandible + Maxilla + Zygoma 11 06.83 
Maxilla + Zygoma + NOE 03 01.86 
Mandible + Maxilla +Zygoma +
 NOE + Frontal bone (Panfacial) 

02 01.24 

Dentoalveoler (Upper) 10 06.21 
Dentoalveolar (Lower) 06 03.73 
Total 161 100.00 

No. of patients
(n=161)

Percentage

Modalities

ORIF (miniplates fixation) 86 53.42 
ORIF with IMF (arch bar elastics) 32 19.87 
ORIF with IMF (eyelet wiring) 09 05.59 
IMF ( arch bar with elastics) 05 03.11 
IMF (eyelet wiring) 06 03.72 
Occlusal splint fixation
(circumandibular wiring)

07 04.35 

Splinting
(Plain arch bar/or wire composite) 

16 09.94 

Total 161 100.00

No. of patients
(n=161)

Percentage



INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 
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position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  

REFERENCES

1. Jalal D, Chonchol M, Chen W, Targher G. Uric 

acid as a target of therapy in CKD. Am J Kidney Dis. 
2012;61(1):134-146.
2. Sanchez-Lozada LG, Tapia E, Rodriguez-Iturbe B, 
Johnson RJ, Herrera-Acosta J: Hemodynamics of 
hyperuricemia. SeminNephrol2005;25:19–24.
3. Johnson RJ, Nakagawa T, Jalal D, Sánchez-Loza-
da LG, Kang DH, Ritz E. Uric acid and chronic kidney 
disease: which is chasing which? Nephrol Dial Trans-
plant. 2013; 28: 2221-2228.
4. Ohno I. Relationship between hyperuricemia and 
chronic kidney disease. Nucleosides Nucleotides 
Nucleic Acids. 2011; 30: 1039-1044.
5. Becker MA. Asymptomatic hyperuricemia. In: 
Schumacher HR (ed). Up-to-date [database on the 
Internet]. Waltham (MA): Uptodate: 2016 [cited 23 
November 2016]. 
6. Bos, M., Koudstaal, P., Hofman, A., Witteman, J., 
and Breteler, M. Uric acid is a risk factor for myocar-
dial infarction and stroke. Stroke. 2006; 37: 
1503–1507.
7. Petreski, T., Bevc, S., Ekart, R. and Hojs, R. (2017). 
Hyperuricemia and long-term survival in patients 
with chronic kidney disease undergoing hemodialy-
sis. Clinical Nephrology, 88(S1), pp.69-72.
8. Feng S, Jiang L, Shi Y, et al. Uric acid levels and 
all-cause mortality in peritoneal dialysis patients. 
Kidney Blood Press Res 2013;37:181–9.
9. Bae E, Cho H-J, Shin N, et al. Lower serum uric 
acid level predicts mortality in dialysis patients. 
Malindretos. P, ed. Medicine. 2016;95(24):e3701. 
doi:10.1097/MD.
10. Chung W, Kim AJ, Ro H, Chang JH,etal.Hyperuri-
cemia is an independent risk factor for mortality 
only if chronic kidney disease is present. Am J 
Nephrol 2013:37 (5) 452-61. 
11. CulletonBF,Larson HG, Kandel NB, Levy D . Serum 
Uric acid and risk of cardiovascular disease and 
death; the Framingham Heart study Ann Intern Med 
199: 131: 7-12. 
12. Garg JP, Chasan-Taber S, Blair A, Plone M, 
Bommer J, Raggi P, Chertow GM. Effects of seve-
lamer and calcium-based phosphate binders on 
uric acid concentrations in patients undergoing 
hemodialysis: a randomized clinical trial. Arthritis 
Rheum. 2005; 52: 290-2.

ley JD. Serious facial fractures in New Zealand from 
1979 to 1998. Int J Oral Maxillofac Surg. 2002 Apr; 
31(2): 206-09. 
4. van den Bergh B, Karagozoglu HK, Heymans MW, 
Forouzanfar T (2011) Aetiology and incidence of 
maxillofacial trauma in Amsterdam: A retrospective 
analysis of 579 patients. J Craniomaxillofac Surg. 
5. Adebayo ET, Ajike OS, Adekeye EO (2003) Analy-
sis of the pattern of maxillofacial fractures in 
Kaduna, Nigeria. Br J Oral MaxillofacSurg 41: 396- 
400. 
6. Laski R, Ziccardi VB, Broder H, Janal M. Facial 
trauma: a recurrent disease? The potential role of 
disease prevention. J Oral MaxillofacSurg 2004; 62: 
685-88. 
7. Mesgarzadeh AH, Shahamfar M, Azar S, Shaham-
far J (2011) Analysis of the pattern of maxillofacial 
fractures in north western of Iran: A retrospective 
study. J Emerg Trauma Shock. 4: 48-52. 
8. Singaram M, G SV, Udhayakumar RK. Prevalence, 
pattern, etiology and management of maxillofacial 
trauma in a developing country: a retrospective 
study. J Korean Assoc Oral Maxillofacsurg. 2016; 
42(4): 174-181. 
9. Curtis W, Horswell BB. Panfacial fractures: an 
approach to management. Oral MaxillfacSurgClin 
North Am. 2013; 25(4): 649-60. 
10. Krygidis A, Koloutsos G, Kommata A, Lazarides N, 
Antoniades K. Incidence, etiology, treatment 
outcome and complications of maxillofacial 
fractures. A retrospective study from Northern 
Greece. CraniomaxillofacSurg 2013; 41(7): 637-43. 
11. Khan SU, Khan M, Khan AA, Murtaza B, Maqsood 
A, Ibrahim W, et al. Etiology and pattern of maxillo-
facial injuries in the Armed Forces of Pakistan. J Coll 
Physicians Surg Pak. 2007 Feb; 17(2): 94-97. 
12. Cheema SA, Amin F (2006) Incidence and 
causes of maxillofacial skeletal injuries at the Mayo 
Hospital in Lahore, Pakistan. Br J Oral MaxillofacSurg 
44: 232-234. 
13. Ugboko VI, Odusanya SA, Fagade OO (1998) 
Maxillofacial fractures in a semiurban Nigerian 
teaching hospital A review 0f 442 cases. Int J Oral 
MaxillofacSurg 27: 286-289. 
14. Schiender D, W Keammerer ,Scheon G, Dinu C, 
Radloff S, Bschorer R. Etiology and injury patterns of 
maxillofacial frac¬tures from the years 2010 to 2013 
in Mecklenburg-Western Pomerania, Germany: A 
retrospective study of 409 patients. J Cranio Max 

Fac Surgery 2015; 43: 1948-51. 
15. Buffano P, Roccia F, Zavattero E, Dediol E, 
Uglesic V, Kovacic Z et al. European Maxillofacial 
Trauma (EURMAT) project: a multicentre and 
prospective study. J CraniomaxillofacSurg 2015; 
43(1): 62-70.
16. Bakardjiev A, Pechalova P (2007) Maxillofacial 
fractures in Southern Bulgaria – A retrospective 
study of 1706 cases. J CraniomaxillofacSurg 35: 
147-150. 
17. Olasoji HO, Tahir A, Arotiba GT. Changing 
picture of facial fracture in northern Nigeria. Br J 
Oral MaxillofacSurg 2002, 40: 140-43. 
18. Murphy C, O’Connell JE, Kearns G, Stassen L. 
Sports related maxillofacial inuries. J CraniofacSurg 
2015; 26(7): 2120-23. . 
19. Motamedi MH. Management of firearm injuries 
to the facial skeleton: Outcome from early primary 
intervention. J Emerg Trauma Shock 2011; 4(2): 
212-16. 
20. Zakai MA, Islam T, Memon S, Aleem A. Pattern of 
maxillofacial injuries received at Abbasi Shaheed 
Hospital, KMDC, Karachi. Ann Abbasi Shaheed 
Hosp. 2002; 7: 291-3. 
21. Aksoy E, Unlu E, Sensoz O. A retrospective study 
on epidemiology and treatment of maxillofacial 
fractures. J CraniofacSurg 2002; 13 : 772-75. 
22. Ogundare BO, Bonnick A, Bayley N. Pattern of 
mandibular fracture in an urban major trauma 
centre. J Oral MaxillofacSurg 2003; 61:714-18. 
23. Baylan JM, Jupiter D, Parker WI, Czerwinski M. 
Management of zygomatic fractures: A national 
survey. J CraniofacSurg 2016; 27(6): 1571-75. 
24. Ahmed S, Punjabi SK, Rehman HU, Aslam MA, 
Haider SM. Analysis of Maxillofacial injuries spread 
over one year period in Karachi sample. Pak Oral 
Dent J. 2014; 34 (1): 50-53.
25. AlMoraissi EA, Ellis E. Surgical management of 
anterior mandibular fractures: a systematic review 
and meta-analysis. J Oral MaxillofacSurg 2014; 
72(12): 250-7. 
26. Laskin DM, Best AM. Current trends in the treat-
ment of maxillofacial injuries in the United States. J 
Oral MaxillofacSurg 2000; 58: 207-15.
27. Gali R, Devireddy SK, Kishore Kumar RV, 
Kanubaddy SR, Nemaly C, Akheel M. Faciomaxillary 
fractures in a Semi-urban South Indian Teaching 
Hospital: A retrospective analysis of 638 cases. 
ContempClin Dent. 2015; 6 (4): 539-543. 

ETIOLOGY, PATTERNS AND TREATMENT    MODALITIESFOR MAXILLOFACIAL FRACTURES



23

INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method 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).

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. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values 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 working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length 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 work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Maxillofacial injuries remain a common health prob-
lem representing 20-60% of traumatized population 
and are a major cause of morbidity and mortality 
worldwide. 1,2  These injuries of maxillofacial skeleton 

frequently result in varying degree of disfigurement, 
functional deficit and psychological problems 
along with high cost of treatment. 3 This can diminish 
both the quality of life and productivity of affected 
individuals resulting in significant social and 
economic burden. 1 Maxillofacial trauma is a 

frequent occurrence in Pakistan and is presented in 
Accident and Emergency department of hospital 
as isolated or part of polytrauma..2 Road traffic 
accident (RTA) remains the major cause of maxillo-
facial fractures in the developing countries, where-
as assault leads the pack of etiologies in the devel-
oped world. 4,5 According to anatomic site of 
distribution, mandibular and zygomatic complex 
fractures account for majority of facial fractures 
and their occurrence varies with the mechanism of 
injuries and demographic factors. 6 The pattern of 
maxillofacial fractures varies in type, severity, cause 
and incidence depending on the population 
studied, socio economic, cultural and environmen-
tal factors. 1,7 Young men in the age group 20-40 
years of life are the worst afflicted owing to the fact 
that they engage frequently in activities that can 
predispose them to trauma. 8

The age long principle of fracture management: 
reduction and immobilization also applies to maxil-
lofacial fractures; however, the pathway to achiev-
ing this principle is influenced by many other factors. 
Treatment of maxillofacial fractures has changed 
over the last 20 years, namely a decrease was 
recorded in the use of wire osteosynthesis and 
intermaxillary fixation (IMF), along with increased 
preference for open reduction and internal fixation 
(ORIF) with mini plates. 9 It should be noted that the 
treatment outcome of maxillofacial fractures is 
mainly dependent among other thing on the 
degree of injury, type of fracture, the expertise of 
surgeon and the available technology. 10 Over the 
years, the epidemiology of maxillofacial fractures 
keeps changing and new trends in etiology, pattern 
of presentation and management are constantly 
evolving. This, therefore, necessitates a constant 
appraisal of these injuries in order to keep abreast 
with recent developments and changing pattern of 
their management.

The aim of this study is to determine the relative 
frequency of various etiological factors, patterns 
and the best possible treatment modality done for 
management of maxillofacial fractures in the 
department of OMFS, LMDC, Lahore. This in turn will 
help us to establish clinical priorities for the effective 
treatment and preventive strategies of these 
injuries. 

METHODS

This study was carried out in the Department of Oral 
and Maxillofacial Surgery, Lahore Medical & Dental 
College, Lahore from February 2014 to October 
2017.

Patients were reviewed after initial management, if 
needed, by general trauma specialist and neurosur-
geon. According to the departmental protocol, the 
patients who were attended in the Accident & 

Emergency department by on call resident or 
presented in outdoor unit of Oral and Maxillofacial 
Surgery, Lahore Medical & Dental College were 
properly assessed. 

Patients of all ages and either gender having 
clinical and radiological evidence of maxillofacial 
fracture were included in the study. Patients having 
only soft tissue lacerations, previously maltreated 
and malunited fractures were excluded. 

A detailed history and thorough clinical examina-
tion was carried out and information obtained was 
filled up in a specially designed proforma. Specific 
radiographs such as OPG (orthopentomogram) 
and PA (postero-anterior) mandible, OM (occipito-
mental 100 and 300) and submentovertex (SMV) 
were obtained to confirm the bony fractures. CT/C-
BCT scan and intra-oral radiographs (periapical/oc-
clusal) were prescribed if needed. The fractures 
were classified according to standard nomencla-
ture. An appropriated treatment plan was devised 
and executed after obtaining written informed 
consent of the patient. The pattern and manage-
ment of maxillofacial fractures were compiled 
according to age, gender, etiology, anatomic site, 
relative frequency and methods of fixation. 

Open reduction and internal fixation (ORIF) with 
miniplates under GA (general anesthesia) was the 
preferred method of treatment for the mandibular 
and midfacial/zygomatico-maxillary complex 
fractures whenever possible (Fig 1-4). The elevation 
of zygomatico-complex fractures was performed, 
with patients under GA. 

 However, simple methods of closed reduction and 
immobilization were also used for mandibular 
fractures, with patients under LA (local anesthesia). 
IMF (intermaxillary fixation) with eyelet wiring was 
performed for patients who were unable to under-
go GA, having financial issues and favourable man-
dibular fractures without significant displacement. 
While IMF (arch bar with elastics) was preferably 
used for condylar fractures.

The patients below 12 years (in primary/mixed denti-
tion) were treated under GA because of their unco-
operative behavior. Splint fixation under GA was the 
method of choice for pediatric patients along with 
edentulous patients with atrophic mandible. 
Patients were allowed to take liquid/semisolid diet 
along with dietary supplements. Suitable antibiotics, 
analgesics and oral rinses were also prescribed. NG 
intubation was done for 48-72 hours post-operative-
ly in some patients having panfacial fractures for 
feeding purposes. The patients were followed up for 
six weeks. 

The data collected was analyzed using SPSS 20. The 
qualitative variables like gender, etiology, pattern, 
anatomic site and treatment modalities were 

presented as frequency and percentages. While 
quantitative variable like age was calculated as 
mean and standard deviation. Level of significance 
was set at p<0.05 with a confidence interval of 95%. 
No inferential test was applied due to descriptive 
nature of the study. 

RESULTS

A total of 161patients were treated during February 
2014 to October 2017. Patient’s age at the time of 
injury ranges from 3 to 62 (mean/SD, 26.42±11.24). 
The majority of fractures occurred amongst the 
21-30 years of age group (n=74; 45.96%). In virtually 
all age groups, more men than women were affect-
ed, the overall ratio being 5.2:1 (Table 1).

The most common cause of maxillofacial fractures 
was road traffic accident (RTA) in 134 (83.23%) of 
patients, followed by in fall 12 (07.46%), assault in 09 
(05.59%), sports in 04 (02.48%) and FAIs in 02 (01.24%) 
patients.  (Table 2) 

The most frequent bone fractured was the mandi-
ble, which accounted for 117 (72.67%) cases, 
followed by 67 (41.61%) cases of zygomatic com-
plex fracture and 56 (34.78%) cases of maxillary 
fractures. The midface fractures alone were found 
in 44 (27.33%) cases and the combined mandi-
ble-midface fractures were found in 82 (50.93%) 
cases.  (Table 3)

A total of 199 mandibular fractures were recorded 
in 117 patients. Out of 199 fractures, the most promi-
nent site of mandibular fractures was parasymphysis 
(n=86; 43.22%), followed by condyle (n=47; 23.62%), 
angle (n=30;15.08%), body (n=22;11.05%), dentoal-
veolar (n=6;3.01%), symphysis (n=5;02.51%), ramus 
(n=2;01.01%), and coronoid (n=1;0.50%) (Table 4).

The distribution of maxillary fractures (n=56) was 
Lefort I in 13 cases (23.11% ), Lefort II in 19 ( 33.93% ), 
Lefort I+II in 12 (21.43% ), dentoaveolar in 10 ( 
17.86%) and Lefort III in 2  (03.57% ) of patients. ( 
Table 5)..

Of zygomatic complex fractures (n=67), the zygo-
matic bone was involved in 59 cases (88.06%) and 
zygomatic bone plus arch were fractured in 08 
cases (11.94%). (Table 6).Naso-orbito-ethmoidal 
(NOE) fractures were present in 05 cases. 

For treatment of maxillofacial fractures, open 
reduction and internal fixation (ORIF/ORIF with IMF) 
was performed in 127(78.88%) of patients. ORIF was 
used in 86 (53.42%) cases and ORIF with IMF (arch 

bar elastic/eyelet wiring) in 41(25.46%) cases. While 
simple methods of closed reduction and indirect 
fixation (CRIF) using(IMF (arch bar elastic/eyelet 
wiring& splint fixation) in34 (21.12%) cases were the 
main modalities of treatment. (Table 7)

Table 1:  Age and Gender Distribution

Table 2: Aetiology of Maxillofacial Fractures

Table 3:  Anatomical Location of Maxillofacial Frac-
tures

Table 4: Treatment Modalities for Maxillofacial Frac-
tures

Figure1: Open reduction and internal fixation (ORIF) 
of mandibular body fracture (R) with titanium 
miniplate 

Figure 2: ORIFof maxillary fracture (L)

Figure 3: ORIF of infraorbital margin fracture (L)

Figure 4: ORIFof  frontozygomatic fracture (L) 

DISCUSSION

Maxillofacial trauma is usually caused by a known 
and relatively constant set of etiological factors. 
Recent studies and surveys show that the pattern of 
maxillofacial fractures varies in type, severity and 
cause depending on the population studied, 
socio-economic, cultural and environmental 
factors.1,11 Fractures of the maxillofacial skeleton are 
commonplace following trauma and therefore 
form a major part of the overall duty of an Oral and 
Maxillofacial Surgeon.

Most of the studies agree on the predominance of 
maxillofacial trauma in the age group 21-40 years 
and on rarity of facial fractures at the extremes of 
life. 5,12,13 This assertion is supported by our study in 
which 93 (57.76%) of patients were between the 
ages of 21 to 40 years. The possible explanation for 
the high frequency is that people in this age group 
take part in dangerous exercises and sports, drive 
motor vehicles carelessly and are more likely to be 
involved in violence. 

Similarly the significant male preponderance in all 
injury types as noted in this study has been reported 
in other similar studies. 14 In this study, it remained 
5.2:1 that is higher than reported by Boffano et al 
(2.2:1). 15 This finding is understandable as men are 
active and mostly involved in outdoor activities and 
also exposed to violent interaction. Male drivers are 
more as compared to female.

 This study shows that the most common cause of 
facial fractures was road traffic accident (RTA) in 

134 (83.23%) patients, especially by motor bike and 
chingchi rickshaws. This finding is consistent with 
other studies carried out in Pakistan and also in 
other countries. 11,16The reasons for this high rate of 
RTA in Pakistan include poor road networks, improp-
er licensing of drivers/riders, nonusage of seatbelts, 
neglect of helmets by motorbike riders and non 
compliancewith traffic rules among others. It is 
instructive to note that assault related cases have 
been on the increase in developed countries, 14,17  a 
finding not demonstrated by this study (n=09; 
05.59%).

The constant improvement in the quality of individu-
al life and growing interest in sporting activities have 
resulted in an increased use of sport in free time at 
the amateur level. As a result, sports related injuries 
have steadily increased. 18 Maxillofacial trauma due 
to firearm and blast injuries has been on increase 
during the past decade. 19 This might eventually turn 
out in the near future to be the most significant 
etiological factor in our nation if the current wave of 
terrorism and gun violence is not checked. Future 
studies may help determine this.
 
Our observation that mandible as the most 
common fractured bone of facial skeleton (n=117; 
72.67%) agrees with published studies from Pakistan 
11,20 and different parts of the world. 14,17 The predom-
inance of parasymphysis involvement (43.22%) has 
been seen in this study is in accordance with other 
studies, 21 but is inconsistent with others which have 
shown condyle and angleas the commonest site of 
fracture. 22

In the midface region, the zygomatic complex 
(n=67; 41.61%) was the most susceptible area. This 
coincides with the views of Baylan JM et al, 23 who 
reported that zygoma was the most common site of 
fractures in the middle third of the face. Low preva-
lence of orbital, naso-ethmoidal as observed in this 
study have been reported by some local studies 24 

but contrast with others, where relatively higher 
prevalence was reported. 14 One can speculate 
that inter population difference in the sites of maxil-
lofacial fractures is partly related to the diverse 
etiologic factors involved. 

The place of open reduction and internal fixation 
(ORIF) with miniplateosteosynthesis in the surgical 
management of maxillofacial fractures cannot be 
over emphasized as it promises a shortened period 
of intermaxillary fixation (IMF), bony union with 
minimal callus formation, rapid recovery of normal 
jaw functions and maintenance of normal body 
weight among others. 25

In the past two decades, changes in maxillofacial 
trauma management have been strongly 
influenced by innovations in materials and technol-
ogy. 26 In our study, open reduction and internal 
fixation (ORIF/ORIF with IMF) was performed in 

127(78.88%) of patients.Gali R, Devireddy SK et al 27 

also advocated that miniplatesosteosynthesis has 
become the standard procedure in their depart-
ment. Closed reduction and immobilization (IMF 
with eyelet wiring/arch bar elastics & splint fixation) 
was done in 34 (21.12%) patients. Reports from 
Pakistan and other developing countries confirmed 
this practice and stated that ORIF of facial fractures 
has not become popular in many developing coun-
tries mostly because of cost and lack of expertise. 
6,24 Due to lack and inefficiency of national health 
insurance scheme, the patients have to directly pay 
for their treatments and only a limited number of 
patients can afford the use of miniplateosteosyn-
thesis for their fracture management. This is virtually 
the situation with many maxillofacial surgical 
centers in our country. Nevertheless, satisfactory 
results have been obtained using simple methods of 
CRIF comparable with treatment outcomes of ORIF 
with miniplates to a very large extent. 

CONCLUSION

This study provides related data on pattern and 
outcome of maxillofacial fractures presenting to our 
hospital. Majority of fractures were caused by RTAin 
21-30 age group with male predominance (5.2:1). 
Mandible was the predominant fractured bone 
and parasymphysis was the most frequent site 
followed by condyle region. In the mid face, the 
zygomatic complex was the most susceptible area.  
Open reduction and internal fixation (ORIF/ORIF 
with IMF) was treatment of choice in the current 
study. 

RECOMMENDATION

According to present study, it seems reasonable to 
recommend that road traffic legislation enforce-
ment and continuous public education towards the 
use of restraining devices and helmets should be 
encouraged by relevant authorities. It is also recom-
mended that titanium miniplates manufactured for 
low income countries like ours should be subsidized 
so that all categories of patients may benefit from 
their usage. 

REFERENCES

1. Chalya PL, Mchembe M, Mabula JB, Kanumba 
ES, Gilyoma JM (2011) Etiological spectrum, injury 
characteristics and treatment outcome of maxillo-
facial injuries in a Tanzanian teaching hospital. J 
Trauma Manag Outcomes 5: 7 
2. Lettieri S. Facial trauma. In: Kolk CAV, editor. 
Plastic surgery, indications, operations and 
outcomes. St. Louis: Mosby; 2000: 923-40. 
3. Kieser J, Stephenson S, Liston PN, Tong DC, Lang-

INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  

REFERENCES

1. Jalal D, Chonchol M, Chen W, Targher G. Uric 

acid as a target of therapy in CKD. Am J Kidney Dis. 
2012;61(1):134-146.
2. Sanchez-Lozada LG, Tapia E, Rodriguez-Iturbe B, 
Johnson RJ, Herrera-Acosta J: Hemodynamics of 
hyperuricemia. SeminNephrol2005;25:19–24.
3. Johnson RJ, Nakagawa T, Jalal D, Sánchez-Loza-
da LG, Kang DH, Ritz E. Uric acid and chronic kidney 
disease: which is chasing which? Nephrol Dial Trans-
plant. 2013; 28: 2221-2228.
4. Ohno I. Relationship between hyperuricemia and 
chronic kidney disease. Nucleosides Nucleotides 
Nucleic Acids. 2011; 30: 1039-1044.
5. Becker MA. Asymptomatic hyperuricemia. In: 
Schumacher HR (ed). Up-to-date [database on the 
Internet]. Waltham (MA): Uptodate: 2016 [cited 23 
November 2016]. 
6. Bos, M., Koudstaal, P., Hofman, A., Witteman, J., 
and Breteler, M. Uric acid is a risk factor for myocar-
dial infarction and stroke. Stroke. 2006; 37: 
1503–1507.
7. Petreski, T., Bevc, S., Ekart, R. and Hojs, R. (2017). 
Hyperuricemia and long-term survival in patients 
with chronic kidney disease undergoing hemodialy-
sis. Clinical Nephrology, 88(S1), pp.69-72.
8. Feng S, Jiang L, Shi Y, et al. Uric acid levels and 
all-cause mortality in peritoneal dialysis patients. 
Kidney Blood Press Res 2013;37:181–9.
9. Bae E, Cho H-J, Shin N, et al. Lower serum uric 
acid level predicts mortality in dialysis patients. 
Malindretos. P, ed. Medicine. 2016;95(24):e3701. 
doi:10.1097/MD.
10. Chung W, Kim AJ, Ro H, Chang JH,etal.Hyperuri-
cemia is an independent risk factor for mortality 
only if chronic kidney disease is present. Am J 
Nephrol 2013:37 (5) 452-61. 
11. CulletonBF,Larson HG, Kandel NB, Levy D . Serum 
Uric acid and risk of cardiovascular disease and 
death; the Framingham Heart study Ann Intern Med 
199: 131: 7-12. 
12. Garg JP, Chasan-Taber S, Blair A, Plone M, 
Bommer J, Raggi P, Chertow GM. Effects of seve-
lamer and calcium-based phosphate binders on 
uric acid concentrations in patients undergoing 
hemodialysis: a randomized clinical trial. Arthritis 
Rheum. 2005; 52: 290-2.

ley JD. Serious facial fractures in New Zealand from 
1979 to 1998. Int J Oral Maxillofac Surg. 2002 Apr; 
31(2): 206-09. 
4. van den Bergh B, Karagozoglu HK, Heymans MW, 
Forouzanfar T (2011) Aetiology and incidence of 
maxillofacial trauma in Amsterdam: A retrospective 
analysis of 579 patients. J Craniomaxillofac Surg. 
5. Adebayo ET, Ajike OS, Adekeye EO (2003) Analy-
sis of the pattern of maxillofacial fractures in 
Kaduna, Nigeria. Br J Oral MaxillofacSurg 41: 396- 
400. 
6. Laski R, Ziccardi VB, Broder H, Janal M. Facial 
trauma: a recurrent disease? The potential role of 
disease prevention. J Oral MaxillofacSurg 2004; 62: 
685-88. 
7. Mesgarzadeh AH, Shahamfar M, Azar S, Shaham-
far J (2011) Analysis of the pattern of maxillofacial 
fractures in north western of Iran: A retrospective 
study. J Emerg Trauma Shock. 4: 48-52. 
8. Singaram M, G SV, Udhayakumar RK. Prevalence, 
pattern, etiology and management of maxillofacial 
trauma in a developing country: a retrospective 
study. J Korean Assoc Oral Maxillofacsurg. 2016; 
42(4): 174-181. 
9. Curtis W, Horswell BB. Panfacial fractures: an 
approach to management. Oral MaxillfacSurgClin 
North Am. 2013; 25(4): 649-60. 
10. Krygidis A, Koloutsos G, Kommata A, Lazarides N, 
Antoniades K. Incidence, etiology, treatment 
outcome and complications of maxillofacial 
fractures. A retrospective study from Northern 
Greece. CraniomaxillofacSurg 2013; 41(7): 637-43. 
11. Khan SU, Khan M, Khan AA, Murtaza B, Maqsood 
A, Ibrahim W, et al. Etiology and pattern of maxillo-
facial injuries in the Armed Forces of Pakistan. J Coll 
Physicians Surg Pak. 2007 Feb; 17(2): 94-97. 
12. Cheema SA, Amin F (2006) Incidence and 
causes of maxillofacial skeletal injuries at the Mayo 
Hospital in Lahore, Pakistan. Br J Oral MaxillofacSurg 
44: 232-234. 
13. Ugboko VI, Odusanya SA, Fagade OO (1998) 
Maxillofacial fractures in a semiurban Nigerian 
teaching hospital A review 0f 442 cases. Int J Oral 
MaxillofacSurg 27: 286-289. 
14. Schiender D, W Keammerer ,Scheon G, Dinu C, 
Radloff S, Bschorer R. Etiology and injury patterns of 
maxillofacial frac¬tures from the years 2010 to 2013 
in Mecklenburg-Western Pomerania, Germany: A 
retrospective study of 409 patients. J Cranio Max 

Fac Surgery 2015; 43: 1948-51. 
15. Buffano P, Roccia F, Zavattero E, Dediol E, 
Uglesic V, Kovacic Z et al. European Maxillofacial 
Trauma (EURMAT) project: a multicentre and 
prospective study. J CraniomaxillofacSurg 2015; 
43(1): 62-70.
16. Bakardjiev A, Pechalova P (2007) Maxillofacial 
fractures in Southern Bulgaria – A retrospective 
study of 1706 cases. J CraniomaxillofacSurg 35: 
147-150. 
17. Olasoji HO, Tahir A, Arotiba GT. Changing 
picture of facial fracture in northern Nigeria. Br J 
Oral MaxillofacSurg 2002, 40: 140-43. 
18. Murphy C, O’Connell JE, Kearns G, Stassen L. 
Sports related maxillofacial inuries. J CraniofacSurg 
2015; 26(7): 2120-23. . 
19. Motamedi MH. Management of firearm injuries 
to the facial skeleton: Outcome from early primary 
intervention. J Emerg Trauma Shock 2011; 4(2): 
212-16. 
20. Zakai MA, Islam T, Memon S, Aleem A. Pattern of 
maxillofacial injuries received at Abbasi Shaheed 
Hospital, KMDC, Karachi. Ann Abbasi Shaheed 
Hosp. 2002; 7: 291-3. 
21. Aksoy E, Unlu E, Sensoz O. A retrospective study 
on epidemiology and treatment of maxillofacial 
fractures. J CraniofacSurg 2002; 13 : 772-75. 
22. Ogundare BO, Bonnick A, Bayley N. Pattern of 
mandibular fracture in an urban major trauma 
centre. J Oral MaxillofacSurg 2003; 61:714-18. 
23. Baylan JM, Jupiter D, Parker WI, Czerwinski M. 
Management of zygomatic fractures: A national 
survey. J CraniofacSurg 2016; 27(6): 1571-75. 
24. Ahmed S, Punjabi SK, Rehman HU, Aslam MA, 
Haider SM. Analysis of Maxillofacial injuries spread 
over one year period in Karachi sample. Pak Oral 
Dent J. 2014; 34 (1): 50-53.
25. AlMoraissi EA, Ellis E. Surgical management of 
anterior mandibular fractures: a systematic review 
and meta-analysis. J Oral MaxillofacSurg 2014; 
72(12): 250-7. 
26. Laskin DM, Best AM. Current trends in the treat-
ment of maxillofacial injuries in the United States. J 
Oral MaxillofacSurg 2000; 58: 207-15.
27. Gali R, Devireddy SK, Kishore Kumar RV, 
Kanubaddy SR, Nemaly C, Akheel M. Faciomaxillary 
fractures in a Semi-urban South Indian Teaching 
Hospital: A retrospective analysis of 638 cases. 
ContempClin Dent. 2015; 6 (4): 539-543. 

MUHAMMAD ASIF SHAHZAD, MOMINAYUB MARATH


