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Aims and Objectives:The purpose of the study was to analyze and compare the incidence of road traffic accidents (RTA) with head
injuries and maxillofacial injuries in two arterial roads, Old Mahabalipuram road (OMR) and East Coast road (ECR), connecting with
Chennai city and outlining the need of safety precautions to be followed to reduce the incidence of morbidity. Materials and Methods:
This study involved the medical records of about 1835 trauma victims who reported to Chettinad Health city, kelambakkam, between
August 2008 and June 2013. The data analyzed were, age of trauma victims, gender, type of trauma, type of vehicle, accident time, accident
zone, presence of head injury, maxillofacial injury and history of alcohol consumption. Results: Trauma victims were predominantly
male (84.3%), with majority of individuals in the age group of 21-40 yrs (56%). About 42% of the reported accidents occurred in OMR
and 18.3% of accidents occurred in ECR. About 51.2% of the reported road traffic accidents occurred in the busy traffic hours, between
7am-10am and 5pm-9pm. About 66.4% of RTAs were due to two wheeler vehicles and 21.6% were due to four wheeler vehicles. The
incidence of head injury was 47.5% and about 1417 (77.2%) patients reported with maxillofacial injuries. Conclusion: RTAs are more
common in OMR than in ECR, involving mostly male victims and two wheeler vehicles, during the peak traffic hours. Rash driving and
over speeding of vehicles are the preventable causative factors. Wearing of Helmets by the two wheeler riders and seat belts by the four
wheeler riders are essential to prevent morbidity. We stress the need of separate lane for Ambulance on the roads for faster transport of
accident victims to nearby Hospital and trauma care centers.
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INTRODUCTION than any other city in India.””’ The East Coast Road (ECR)
from Pondicherry and the Old Mahabalipuram Road (OMR)
from Mamallapuram leading to Chennai city suffer from
heavy traffic and high incidence of RTAs. Early mobilization
of patients from the accident site to the trauma care centers
plays a crucial role in survival of the accident victims.
The aims and objective of the study were to compare
the incidence of RTAs between OMR and ECR and the
occurrence of head injury and maxillofacial injuries among
those patients and to stress the need of safety precautions

In India, approximately 28% of the total disability-adjusted
life years lost due to injuries are attributed to road traffic
injuries (RTIs) alone. In 2016, there were 150,785 deaths
occurring in 480,652 road crashes. Further, RTI-related
deaths have increased by 43% over the last 10 years. Unless
new initiatives and intense efforts are made, the total number
of road traffic deaths in India is likely to surpass 250,000
by 2025.14 The more progressive and developed states such
as Andhra Pradesh, Maharashtra, and Tamil Nadu are the
most affected by road traffic accidents (RTAs). According
to State Crime Record Bureau of Chennai, the total number D 8 ATEEES I 05 ST AL DI A BT IE ST,
. . . epartment of Oral and Maxillofacial Surgery, Chettinad Dental College
of RTAs reported in the state of Tamil Nadu in the year and Research Institute, Kanchipuram - 603 103, Tamil Nadu, India.
2016 is about 71,000 accidents, involving nearly 1 lakh E-mail: dralag77@gmail.com
individuals, highest in India; among these, about 17,000 are
fatal. Chennai city accounts for highest incidence of RTAs
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and early mobilization of victims to trauma care center from
accident site to reduce morbidity.

MaTteriALs AND METHODS

This study involved the records of about 1835 trauma victims
who reported to Chettinad Health City, Kelambakkam,
between August 2008 to June 2013. The data were analyzed
retrospectively from the inpatient medical records available
at the hospital. The data collected were age, gender, type of
trauma, type of vehicle, accident time, accident zone, presence
of head injury, maxillofacial injury, and alcohol consumption.
Comparative data analysis was done between accident time
and head injury, accident zone and type of vehicle, accident
zone and head injury, accident zone and type of injuries such
as soft-tissue and maxillofacial bone injuries, comparison of
age of victim and maxillofacial injury, and comparison of age
and alcohol consumption.

ResuLts

A total of 1835 trauma victims were studied retrospectively.
Majority of individuals were in the age group of
21-40 years (56%). Among the victims, males were
predominant (84.3%) than females (15.7%). The accident
zones were broadly divided into OMR, ECR, and others. About
42% of accidents occurred in OMR, and ECR accounted for
18.3% of accidents. Majority of reported accidents occurred
in the busy hours (51.2%), between 7-10 a.m. and 5-9
p.m [Table 1]. Out of 1835 trauma victims, 1806 (98.4%) were
due to RTAs. Two-wheeler accidents accounted for 66.4% of
the RTAs and 21.6% were due to four-wheeler accidents.

The incidence of head injury was 47.5% (872 victims), and about
1417 (77.2%) patients reported with maxillofacial injuries. In
the present study, on application of Pearson’s Chi-square test,
there was a statistically significant difference (P < 0.05) found
in relation of accident time and the incidence of head injury,
with Chi-square value of 14.509 [Table 1]. On comparing
accident zone and type of vehicle, 1219 accidents occurred
due to two-wheelers and 396 accidents occurred due to
four-wheelers, and the occurrence was high in OMR compared
to ECR [Table 2], y*=39.78, P=0.01 (P <0.05 — statistically
significant). On comparing accident zone and occurrence of
head injury, 414 cases reported from OMR and 164 cases
from ECR with »? = 25.69, P =0.01 (P < 0.05 — statistically
significant [Table 3]. On comparing accident zone and soft
tissue injury, it was found that majority of patients had
soft-tissue injury of both extremities and facial region and
the occurrence was more common in OMR compared to
ECR with y? = 17.74, P = 0.007 (P < 0.05 — statistically
significant) [Table 4]. Incidence of maxillofacial injuries was
more common in OMR compared to ECR (P <0.05) [Table 5].
In the study group, occurrence of maxillofacial injuries
was more common among the age group of 21-40 years,
766 patients out of 1417 patients who reported with facial
bone injuries, with y*=16.80, P=0.001 (P < 0.05) [Table 6].

Table 1: Comparison of accident time with head injuries

Crosstab
Count
Accident time Head injury Total
No Yes
Unknown 129 70 199
Leisure 346 351 697
Busy hours 488 451 939
Total 963 872 1835

2=14.509; df=2; P=0.01 (P<0.05 - statistically significant)

Table 2: Comparison of accident zone and type of vehicle

Crosstab
Count
Accident Type of vehicle Total
zone Two-wheeler Four-wheeler Others
Others 466 137 123 726
OMR 547 162 65 774
ECR 206 97 32 335
Total 1219 396 220 1835

2*=39.78; df=4; P=0.01 (P<0.05 - statistically significant). OMR=0ld
Mahabalipuram Road; ECR=East Coast Road

Table 3: Comparison of accident zone and head injury

Crosstab
Count

Accident zone Head injury Total

No Yes
Others 432 294 726
OMR 360 414 774
ECR 171 164 335
Total 963 872 1835

27=25.69; df=2; P=0.01 (P<0.05 - Statistically significant). OMR=0ld
Mahabalipuram Road; ECR=East Coast Road

Table 4: Comparison of accident zone and soft tissue
injury

Crosstab
Count
Accident Soft-tissue injury Total
zone n Facial Extremity Both
lacerations laceration
Others 171 10 37 508 726
OMR 137 7 29 601 774
ECR 74 1 7 253 335
Total 382 18 73 1362 1835

x*=17.74; df=6; P=0.007 (P<0.05 - statistically significant). OMR=0ld
Mabhabalipuram Road; ECR=East Coast Road

We had compared the age group of victims and the history of
alcohol consumption before accidents. Interestingly, about
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Table 5: Comparison of accident zone and maxillofacial
injury

Crosstab
Count
Accident zone Maxillofacial injury Total
No Yes
Others 590 136 726
OMR 567 207 774
ECR 260 75 335
Total 1417 418 1835

2=13.70; df=2; P=0.001(P<0.05 - statistically significant). OMR=0Id
Mahabalipuram Road; ECR=East Coast Road

Table 6: Comparison of age of the victim and
maxillofacial injury

Age (years) Maxillofacial injury Total
Yes No

<20 255 79 334

21-40 766 262 1028

41-60 329 68 397

>60 67 9 76

Total 1417 418 1835

2=16.80; df=3; P=0.001 (P<0.05 - statistically significant)

Table 7: Comparison of age and alcohol consumption

Age (years) Alcoholism Total
No Yes

<20 321 13 334

21-40 855 173 1028

4-60 358 39 397

>60 74 2 76

Total 1608 227 1835

X=15.02; df = 3; P=0.00 (P<0.05 - statistically significant)

1608 victims who met with the accident did not consume any
form of alcohol before trauma, a statistically significant data
with P <0.05. Among the individuals who met with accident
after consuming alcohol, patients in the age group between 21
and 40 years are high compared to other age groups [Table 7].

Discussion

ECR is a scenic state highway from Chennai to Cuddalore
via Pondicherry along the coast of the Bay of Bengal. It is a
two-lane stretch, extending up to Kanyakumari. It is a host for
various places of tourist attraction and beach house resorts.
OMR, or Rajiv Gandhi Salai, starts from Madhya Kailash
Temple up to Poonjeri, a village close to Mahabalipuram,
which is a road of IT hub, hosting TIDEL park, SIPCOT,
and various IT companies and witnessing heavy traffic till
Siruseri on weekdays. These two arterial roads connecting
with Chennai city experience heavy traffic congestion,
overspeeding of vehicles, and high incidence of RTAs during

peak hours. The “Global Report on Urban Health” released
by the UN-Habitat and WHO says that the number of persons
killed per lakh population due to RTAs in Chennai was the
second highest across the major selected cities, at 26.6%.
Motorcycle accidents only account for approximately 50% of
all traffic-related injuries. The incidence of facial injuries in
motorcycle and foot-powered cycling accidents is predictably
significant. In developing nations, where wearing helmets
is not compulsory, almost 60% of head injuries related to
motorcycling accidents.?!

In the developing world, RTAs account for a majority of
maxillofacial trauma;*” the introduction of seat belts and
improvements in car design have greatly decreased the
incidence of fatalities and RTA-associated maxillofacial
trauma.® The most important factor in determining the extent
of injury which patients sustain in RTAs is the direction of the
collision. Drivers involved in head-on collision have an 18%
increase in survival.® Like seat belts, the airbag has proven to
be effective in reducing injury and fatalities in motor vehicle
accidents. Airbags work best when combined with a belted
driver, reducing fatalities by more than 50%. In an unbelted
driver, airbags reduce fatalities by up to one-third and the
decrease in facial injuries due to the prevention of direct
facial impact onto the steering wheel, dashboard, or seat.[*!"!
Despite the incontrovertible evidence, it is alarming to note that
a large number of car occupants and motorcyclists involved
in RTAs failed to wear either safety belts or crash helmets.
These findings may be partially explained by the association
of injuries with alcohol and/or drugs. The other factor that
significantly affects the severity of injury is the speed at
which an accident occurs. Because of the concept of applied
force/kinetic energy (K = 1/2 MV2), even small increase in
speed results in disproportionate intensification of injury. The
converse is inevitably true: small reductions in speed reduce
the seriousness of the injuries sustained.['!!?]

Head injuries are common in RTAs. Majority of head injuries
are mild, 10% are moderate, and 10% are severe.[’] Many
head injuries are minor and as such are unreported to medical
attendants. Many head injuries are part of the spectrum of
serious injuries sustained during polytrauma. No single
international disease classification exists for head injuries;
instead, patients are classified under categories such as
S00 — superficial injury of the head and S02 — fracture of the
skull and facial bones; while these diagnoses are suggestive
of brain injury, the underlying injury is not described.l'¥ The
Glasgow Coma Scale (GCS) is the scale most widely used
to assess consciousness following a head injury.'>) The GCS
with image linking of computed tomography scan allows a
rapid evaluation of the severity of the injury to be made by
the neurosurgeon and a decision made whether transfer to the
neurosurgical unit is required. The GCS also has been shown
to have prognostic value about the eventual outcome of the
injury.'!'"I Neurological injuries are common in patients
with faciomaxillary trauma. About 14.6% of blunt trauma is
reported to be with facial fractures. Among the patients with
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blunt trauma and facial fractures, 79.4% suffered from brain
injury.!'¥ Satisfactory treatment outcomes for injured patients
are strongly influenced by the initial care delivered, particularly
in the “golden hour” following admission to the hospital
emergency department.!'” Death due to trauma has trimodal
distribution, with the first peak occurring within seconds to
minutes of injury, due to brain, brain stem, spinal cord, heart,
or great vessel injury. The second peak occurs within minutes
to hours of injury, mainly due to subdural/epidural hematomas,
hemothorax/pneumothorax, pelvic fractures, and spleen/liver
lacerations. The third peak occurs in days to weeks after the
initial injury and mortality at this stage is due to sepsis and
multiorgan failure.?”! Inadequate assessment and resuscitation
contribute to a preventable death rate of as high as 35%.12" It
has been reported that 80% of those patients who succumbed
to their traumatic injuries in the first hour after arrival did
so within the first 15 min.*?! A study shows that protection
from skull fractures, subdural hematomas, and no extradural
hematoma in the helmeted cyclists suggests that helmets have
greater benefits in protecting from the effects of direct impact
rather than the effects of shearing injuries which tend to
result in contusions and Subarachnoid hemorrhage (SAH).!
The overall risk of death is significantly lower when care
is provided in a trauma center than when it is provided in a
nontrauma center.**!

CoNncLuSION

We conclude from our study that the RTAs are more common
in OMR than in ECR, most of the accident victims are of the
age group 21-40 years, predominantly males, and more than
60% of accidents were involving two-wheelers. Most of the
accidents happened during peak traffic hours between 7-10 a.m.
and 5-9 p.m. Nearly 50% of trauma victims suffered with head
injury and more than 70% of the victims had maxillofacial
injuries. These findings confirm that wearing helmets by the
two-wheeler riders and wearing seat belt by four-wheeler riders
are very essential in preventing injury and reducing the casualty
during a RTA. Overspeeding of vehicles is one very important
preventable etiological factor in RTAs. According to the law,
motorists are required to make way for an emergency vehicle
on hearing the siren. However, that rarely happens because of
the traffic chaos that reigns in the city. We stress the need for a
dedicated lane for ambulance and other emergency vehicles in
Chennai city and suburban area, since every hour and minute
is very critical in an emergency situation.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES
1. Sharma N, Bairwa M, Gowthamghosh B, Gupta SD, Mangal DK.

20.

21.

22.

23.

24.

A bibliometric analysis of the published road traffic injuries research in
India, post-1990. Health Res Policy Syst 2018;16:18.

“Accident details for Tamil Nadu in certain years” (PDF). State
Transport Authority, Government of Tamil Nadu; 2013. Available
from:  http://www.tn.gov.in/sta/ral.pdf.  [Last retrieved on
2014 Mar 22].

Simpson DA, Mclean AJ. Epidemiology. In: Simpson DA, David D,
editors. Craniomaxillofacial Trauma. London: Churchill Livingstone;
1995.

Adekeye EO. The pattern of fractures of the facial skeleton in Kaduna,
Nigeria. A survey of 1,447 cases. Oral Surg Oral Med Oral Pathol
1980;49:491-5.

Abiose BO. Maxillofacial skeleton injuries in the western states of
Nigeria. Br J Oral Maxillofac Surg 1986;19:268-71.

Khalil AF, Shaladi OA. Fractures of the facial bones in the eastern
region of Libya. Br J Oral Surg 1981;19:300-4.

Adeloye A, al-Kuoka N, Ssembatya-Lule GC. Pattern of acute head
injuries in Kuwait. East Afr Med J 1996;73:253-8.

Tunbridge RJ. The long term effect of seat belt legislation on road user
injury patterns. Health Bull (Edinb) 1990;48:347-9.

Barry S, Ginpil S, O’Neill TJ. The effectiveness of air bags. Accid Anal
Prev 1999;31:781-7.

. Murphy RX Jr., Birmingham KL, Okunski WJ, Wasser T. The

influence of airbag and restraining devices on the patterns of
facial trauma in motor vehicle collisions. Plast Reconstr Surg
2000;105:516-20.

. Brown RD, Cowpe JG. Patterns of maxillofacial trauma in two different

cultures. A comparison between Riyadh and Tayside. J R Coll Surg
Edinb 1985;30:299-302.

. Muelleman RL, Mlinek EJ, Collicott PE. Motorcycle crash injuries and

costs: Effect of a reenacted comprehensive helmet use law. Ann Emerg
Med 1992;21:266-72.

. American College of Surgeons Committee on Trauma. Advanced

Trauma Life Support for Doctors. M97. Chicago: American College of
Surgeons; 1980.

. Jennett B. Head injury. In: Martyn C, Hughes RA, editors. Epidemiology

of Head Injury. London: BMJ Books; 1998.

. Teasdale G, Jennett B. Assessment of coma and impaired consciousness.

A practical scale. Lancet 1974;2:81-4.

. Signorini DF, Andrews PJ, Jones PA, Wardlaw JM, Miller JD. Predicting

survival using simple clinical variables: A case study in traumatic brain
injury. J Neurol Neurosurg Psychiatry 1999;66:20-5.

. Mendelow AD, Teasdale G, Jennett B, Bryden J, Hessett C, Murray G.

Risks of intracranial haematoma in head injured adults. Br Med J (Clin
Res Ed) 1983;287:1173-6.

. Martin RC 2", Spain DA, Richardson JD. Do facial fractures protect

the brain or are they a marker for severe head injury? Am Surg
2002;68:477-81.

. Trunkey DD. Trauma. Accidental and intentional injuries account for

more years of life lost in the U.S. Than cancer and heart disease. Among
the prescribed remedies are improved preventive efforts, speedier
surgery and further research. Sci Am 1983;249:28-35.

Fonesca RJ, Marciani RD, Turvey TA. Oral & Maxillofacial Surgery.
2" ed., Vol. 2. Philadelphia (United States):Saunders Elsevier; 2009.
p. 1.

Cales RH, Trunkey DD. Preventable trauma deaths. A review of trauma
care systems development. JAMA 1985;254:1059-63.

Jeroukhimov I, Cockburn M, Cohn S. Facial trauma: Overview of
trauma care. In: Thaller SR, editor. Facial trauma. New York, NY:
Marcel Dekker; 2004. ISBN 0-8247-4625-2.

Forbes AE, Schutzer-Weissmann J, Menassa DA, Wilson MH. Head
injury patterns in helmeted and non-helmeted cyclists admitted to
a London major trauma centre with serious head injury. PLoS One
2017;12:e0185367.

MacKenzie EJ, Rivara FP, Jurkovich GJ, Nathens AB, Frey KP,
Egleston BL, et al. A national evaluation of the effect of trauma-center
care on mortality. N Engl J Med 2006;354:366-78.

W Annals of Maxillofacial Surgery | Volume 8 | Issue 2 | July-December 2018




