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Introduction: In the recent era of trauma, about one millionpgbeaet seriously injured annually. Majority of the
suffer from lower limb injuries. Due to lack of tnaa registry in India, prediction models are notchmeffective. The
aim of our study was to derive basic epidemioldgpzrameters for lower limb injuries which can beed to develop
better prediction models to reduce morbidities amoktalities. Methods: We conducted an observational study on
isolated lower limb injuries without any musculokgtal disorder at a tertiary care institution inmMddabad between
January 2013 & October 2014. The lower limb injarigere classified as per the Limb Salvage Indexes¢loSI) for
further managemenResults. A total of 1160 patients were included. Mean age W4.5 years and 75 percent of them
were males. Lower limb injuries showed bi-modal ggaup with first peak between 30 to 40 years aabsd at 60 to
70 years. Road traffic accidents were the most comeoause of injury followed by fall at home. 1.8qent patients had
Limb Salvage Index ranging between 7 to 12 and wnelet amputations. Both lower limbs were almostatiguaffected
with left showing a little higher value than rigl#9 versus 47 percent, p>0.05). Femur was the omstmonly affected
bone.Conclusion: This study helped us in identifying certain chéesstics that may be useful for planning prevestiv
strategies in an attempt to reduce the numbersaidi@nts and redirect public investment in health.
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Introduction

Guijarat is one of the fastest developing statendhial.
With the advent of new technology, architecture and
modes of transportation, the pattern of trauma has
changed dramatically. According to the recent WHO
report, trauma would be the third largest killer in
developing countries by 2020 [1,2] . Currently thare

two major tertiary care public hospitals in Ahmeddb

which are catered by the emergency 108 services.

Vadilal Sarabhai General Hospital is one of theine T
patients brought to this hospital are from a radifis
more than 120 Kilometers. In this study we have
analyzed the lower limb injuries at Vadilal Sarabha
General Hospital, Ahmedabad , during a period from

January 2013 to October 2014 and determined their
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epidemiology and initial outcomes.

Worldwide about 3000 people die every day and 30,00
are injured seriously in traffic accidents . Caats high
when considering developing countries where the
vulnerable traffic users are pedestrians, cycletsl
motorcycles.Developing countries like India have a
DALY score and a major contribution to this is mage
trauma which affects both ; quality of life (QOLhch
the years of life lost (YLL).

Trauma accounts for about 12 percent of all cao$es
death worldwide. Being a significant cause for the
lower limb amputations in population less than &arg

; it affects the individual and the society. Gadtiback
into life after amputation comes with many problems
Due to failure to comply with new conditions these
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people may suffer from psycho-social difficultiekel
depression, sense of hopelessness, low self esteem,
boredom, anxiety, frustration, fear of family futur
which sometimes leads them to commit suicide. In
developing countries like India, a majority of such
injuries occurs in the poor strata of the socidtany of
them are labourers, commercial workers and people
living on daily wages. The natural limb is desireg
them to maintain livelihood by performing their
activities. Unlike western countries, where majoif
health conditions are catered by insurance, these
individuals neither have insurance nor means to
purchase high cost prosthesis. This leads them to
purchase low quality prosthesis which not only tgni
their activity but also causes complications likegsure
sores.

Trauma epidemiology is essential to describe the
morbidity, disability and dependency as well as
defining the most important target for prevention
regarding the severity of injury. The prevention of
lower limb injuries is more important for develogin
nations like India for its economy. It has been
previously shown that lower limb injuries constiuhe
majority in trauma and road traffic accidents [3dwer
limb injury generally involves young and productive
people so it is the prime responsibility of theisbcto
prevent such incidents [4-7].

Hence we decided to study the epidemiology and
pattern of lower limb injury at our hospital. Weviea
studied 1160 cases of lower limb injuries requiring

Protocol for initial management
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admission  for  orthopaedic intervention and
management. Patients with isolated lower limb iegir
without any previous musculo skeletal disorder were
included in our study. The data was collected gard

to age, sex, mode of injury, time of injury, paftlimb
involved and initial outcomes. Very few studies &av
been published on this so ours will highlight irfgigo

lots of epidemiologist, emergency physicians,
orthopaedic surgeons and further aid its preventive
measures.

Materials and Methods

In this observational study the patients with lowetb
injuries reporting to emergency department of our
hospital from a period of January 2013 to Octohxr4?
included were selected.

The patients had reported to the hospital in thath®

of January 2013 to October 2014. The group was
studied for lower limb injuries caused by road ftcaf
accidents, fall from height, fall at home, farm idents
and sports injuries. Data survey included age, gend
location and type of trauma, injury mechanism,
anatomical site of injury, initial outcomes and
complications.

The isolated lower limb injuries were analyzed as p
the Limb Salvage Index (LSI) as suggested by Ruetsel
al [8]. Injured lower limbs were classified accorglito
the score from 0 to 14 and appropriate managemasit w
taken.

The initial management of patients with lower linmjuries varied with the type of trauma encounterAtl patients
underwent airway breathing and circulation assestsmed those with open grade fractures and blossl Veere given

fast intra venous fluids to control further bloads.
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Fig 1 & 2: Inter-trochanteric Femur Fracture, SubtrochantEdmur Fracture, Shaft Femur Fracture, Patellatéiac
Shaft Tibia fracture, Isolated Fibula Fracture

Intertrochanteric and Subtrochanteric Femur fraastwere managed primarily by anklet skin tractiod then X rays of
the limb were conducted (Figure 1,2 ).

Patients with shaft femur fractures were monitovedlly for shock management due to frequent sewdoed loss in
such injury. Two wide bore intra-venous cannulaseniaserted and fluids and blood were started alnimosediately
and Bohler splint with anklet traction were givesfdre taking X -rays (Supplemental Figure 2). Ratién severe shock
or having complications like fat embolism requirilogng term medical care, were managed with uppkialSteinman
pin traction with one brick and Bohler elevation.

Fig 3: Calcaneal fracture, fracture of fifth metatar§abcture of 5 toe proximal phalynx

Displaced patellar fractures were managed primégiyaspiration of blood from the knee and RJ baadaigh AK-BK
(Above Knee and Below Knee) slab and elevation fpgfamental Figure 2) . AK (Above Knee) slabs wepeled to
closed shatft tibial fractures with Bohler elevati@upplemental figure 2). Patients, in which opgeeaintervention was
not possible immediately, were managed with Calahr&einman pin traction (Supplemental Figure 2rsal,
metatarsal and phalyngeal fractures were managhdoeiow knee (BK) slabs and BK slabs with toegesspectively.

Results

Data were collected between January 2013 to Oc@bbt, showing total of 1160 patients ,who wereiwis of isolated
lower limb injuries due to trauma. The mean ageaifents was 44.5 years (minimum 5 years and maxi®b years)
with majority being males (Figure 4(A) and (B)).
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Figure 1. {(A) Scatter curve of ages of all the
patients {1160} under study.

{(B) The lowvser limb injuries following trauma are

more common in males as compared to females.
m Male

m Female

Figure 4.(A) Scatter curve of the ages of the patients under study (1160). (B) The lower limjuries are mor
common in males as compared to fem

The distribution of isolated lower limb injuries@ked bimodal curves, one at 20-years ananother at 61 to 70 years
of age(Table 1). The rjaity of young population had fractis of shafts of long bones while in-trochanteric and neck
femur fractures were common in elderly popule (Figure 5 ). A major proportioaf this trauma occurred due to rc
traffic accidents as compared to otheodes of injury ( 2.12:1)Table J . One of the reasons for such an observ:
may be the location of our hospital near a natidighway. Fall from height, sports injuries andnfiaaccidents wer
minor contributing events for the same.

Table 1: Distribution of lower limb injuries

Age(Years) Number of patients
<10 14
11-20 75
21-30 190
31-40 253
41-50 139
51-60° 135
61-70 177
71-80 107
81-90 51
91-100 19
160 -
140 -
120 mmm Shaft of long bones
E 100 1 mm /T femur or Neck Femur
2 80 |
L ——Poly. (Shaft of long bones)
s 60
E 40 - ——Poly. (I/T femur or Neck
g Femur)
= 20 -
0 .

1 year to 20 years to 40 years to 60 years to 80 years to
20 years 40 years 60 years 80 years 100 years

Age in Years
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Figure5: Age wise distribution of fractures of shaft oh@pbones versus inter-trochanteric and neck fenagtdres in
random population suffering with traumatic lowenlti injuries. Polynomial lines show difference iadture pattern with

age.

Table 2: Mode of injury in patientswith lower limb trauma

Mode of Injury Per centage of Population
Road Traffic Accidents 72

Fall from Height 6

Fall at Home 16

Sports Injury 2

Farm Accidents 4

Road traffic accident is the cause in majorityhaf tases followed by fall at home.

The isolated lower limb injuries were classified @& the Limb Salvage Index (LSI) [8]. Out of 11f@tients we
observed, about 51 (4.4%) had Distal Neuro Vasddénage and a LSI ranging from 4 to 12. About 2€hefn (4.4%)
had LSI score 7 to 12 and underwent amputations.

There was little variation between the limb invalv®©ur study showed that left lower limbs (49 %Yyevslightly more
affected than the right ones (47 %, p>0.05 ). Abbypiercent of our patients with isolated lower limpuries showed

bilateral lower limbs involvement. However, thetpat of fracture and bones involved varied in théhdower limbs.

Table 3: Lower limb structuresinvolved in isolated injuries. Femur constituesthe majority followed by Tibia

Structuresinvolved Per centage
Acetabulum 3

Femur 44

Tibia 36

Fibula 3

Patella 3

Minisci 6

Tarsal 2
Metatarsal and Phalynges 3

Majority of the fractures due to lower limb injusiénvolved long bones like Femur (43 %) , Tibia 8% and remaining
were acetabular injuries (3 %) , patellar fracturaiscal injuries and fractures of tarsal andatesals of lower limbs
(Table 3). Tarsals were involved in about two petad our study population which correlates witthars [9]. Sports
injuries were not very common and only 2 percenbwf patients presented with them. Though majmftyhe road
traffic accidents involved tibia and femoral shiaéictures, inter-trochantric fractures were commolderly females
falling at home. Calcaneal fractures due to falhirheight consisted of about 2 percent of the casdsmetatarsal and

phalyngeal fractures were about 4 percent of therted patients (Table 3).

Discussion

In the city of Ahmedabad, just like any other
developing city, there has been an increase in moto
vehicular accidents due to rapid development of
roadways and infrastructure. This has resulted in
increased amount of trauma, especially to the lower
limbs. As shown by Monk et al, lower limb injuries
constitute the majority in trauma incidents [10]JurO
study provides insight into the epidemiology ofutra

in Ahmadabad. Little literature is available forchu
issues in India and a few international paperst eixie
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to the difficulty obtained while performing them1FL
14].

Males were affected thrice more often than femaies
this study (2.9:1). One of the reasons being tatrdoad
traffic accidents have been found to be the major
contributor to isolated lower limb injuries. It ia
general observation that road traffic accidentolive
males more than females in the developing worldce Th
demographic findings in this study resemble thaaof
urban area in western world with trauma patientadgpe
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mainly males in their early forties or late thigi§l5,
16]. A study recently revealed an 18% increaseel ot
injury amongst patients older than 65 years, which
correlates with our findings [17].

Interestingly, at 72 %, our hospital sees a hights of
road traffic accident related trauma, which is much
higher than western world (33% for United Kingdom
[16] and 35 % for United States [18]. Probable oaas
for such an observation could be the close proyimwit
our hospital to the national highway and increased
incidents of sports related injuries in the westgonld.

In recent times, just like any other developingiorat
union and state ministry of Gujarat are spendirayie

to create trauma and emergency structures in thes ci
of this state and at many places trauma centres hav
been established. At this point, such a study is
inevitable. Studies like this have been conducted i
cities like Delhi, Mumbai and Lucknow. They have
helped dramatically in the development of effective
trauma centres [10]. There is lack of accurate and
uniform data in developing nations like India eumna
registry does not exist.

The current study gives detailed information on the
distribution patterns of isolated lower limb injesi and
their causes in Ahmedabad. This may provide indight
the ways to reduce lower limb injuries and enforce
preventive measures in the population. The bimadel
pattern of lower limb injuries and varied distritmut of
fractures is also interesting. This may furthercamage
studies by preventive medicine, emergency physician
orthopaedicians and trauma specialists.

In this age where trauma is not limited to a patéc
country and road traffic accidents are becoming the
major cause of injuries. It has become indispeasibl
conduct such studies. This will not only help in
developing preventive measures at the local lewtl b
also strengthen research internationally. This waido
support the developing nations in imbibing quaditie
from developed world and reduce morbidities and
mortalities due to trauma.

Conclusion

According to the mapping of the profile of indivala
involving lower limb injury at the emergency
department of at our hospital, it was possibledtmntify
some characteristics that may be useful for plannin
prevention strategies such as the development of
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protection mechanisms for lower limbs, stimulatthg
enforcement regarding the compliance of trafficddwy
drivers , awareness of safety measures in an attemp
reduce the numbers of accidents and redirect public
investment in health.

In the current era of advanced technology ; it @ n
difficult to set up trauma registry. Such an iritia
should be taken by the government to appropriately
manage trauma victims . This will further reducado
on economy by avoiding morbidity and dependency.
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