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Abstract

Background: Tibial fractures are the most prevalent long bone fractures, with around a quarter of them being open. Due 
to the tibial shaft’s lack of soft tissue covering and blood flow, managing these fractures can be difficult. The degree of 
initial bone displacement, comminution, and soft tissue injuries all influence the prognosis.

Objectives: To compare the loss of DALY in open tibia fracture patients treated with external versus internal fixation.

Methods: 50 patients with open tibia fractures – 25 patients treated with external fixation and 25 patients with internal 
fixation. On admission, demographic information was collected, and a comprehensive history was conducted to determine 
the mode of injury and any co-morbidities. To examine other connected injuries and open wounds, a general systemic 
and local examination was performed, followed by radiological evaluation in AP and Lateral views. After the diagnosis 
has been established, the patient was informed of the fracture and the necessity for surgery. The consent is obtained, and 
pre-operative planning is done. The mean DALY was calculated based on the union of fracture.

Results: External fixation resulted in an average DALY loss of 8.40 months, while internal fixation resulted in a DALY loss 
of 4.9 months. When compared to External Fixation, Internal Fixation clinical union occurs in a significantly shorter time.

Conclusion: The outcome of the study shows that Internal fixation outperformed External fixation in terms of DALY loss, 
with External fixation losing considerably more DALYs than Internal fixation.
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Introduction

Open tibial fractures have a bimodal pattern, with 
low-energy and high-energy processes involved 
which are commonly caused by automobile accidents, 
sports accidents, and high-energy falls.1 The fracture 
pattern is determined by the mode of injury. The 
majority of fractures have been comminuted. 
Pedestrians impacted in the upper and middle thirds 
of the tibia suffer bumper injuries. A fall from a 
great height often results in distal tibial and plafond 
fractures. A torsional force, indirect trauma leading 
in spiral fractures, and/or a fibular fracture at a 
different level with a minimum soft-tissue injury are 

all examples of low-energy injuries. Direct trauma 
generally results in wedge or short oblique fractures 
with substantial comminution, and it can be linked 
with soft-tissue injury, compartment syndrome, bone 
loss, and ipsilateral-skeletal injury.2

In a developed western civilization, Behrens et al 
observed a rate of two open tibia fractures per 1000 
injuries per year in a specified demographic group; 
this equates to 0.2 % of all injuries. In the developing 
world, the prevalence and severity of the disease may 
be significantly higher.3

Tibial fractures are the most prevalent long bone 
fractures, with around a quarter of them being open. 
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Due to the tibial shaft’s lack of soft tissue covering 
and blood flow, managing these fractures can be 
difficult. The degree of initial bone displacement, 
comminution, and soft tissue injuries all influence the 
prognosis.4 To achieve bone and soft tissue healing, 
advanced bone repair and soft tissue covering are 
frequently necessary. As a result, open tibial fractures 
have a high prevalence of sequelae; infection, non-
union, and limb loss are the most common causes 
of morbidity.5 In order to achieve rapid healing and 
early ambulation for the patient, the care of these 
fractures necessitates a multidisciplinary approach. 
The Gustilo-Anderson classification is the most 
generally used, and it divides open wounds into three 
severity categories depending on the size of the open 
wound, the degree of contamination, and the amount 
of soft-tissue injury.6

The disability-adjusted life year is used to assess 
disease burden (DALY). A DALY is the loss of one 
year’s worth of full health. Years of life lost due to 
premature mortality (YLLs) and years of healthy life 
lost owing to disability (YLDs) due to prevalent cases 
of a disease or health condition in a population are 
calculated as DALYs.7

Materials and Methods

Sample size : 50 patients with open tibia fractures – 25 
patients treated with external fixation and 25 patients 
with internal fixation.

Inclusion Criteria

•	 Patient with age>15 years with open tibia 
fractures

•	 Patient presenting with grade II, IIIa and IIIb 
open tibia fracture

Exclusion Criteria

•	 Patients with closed fractures were excluded

•	 Patient having associated vascular injury, 
Fracture involving epiphysis, 

•	 Patients not willing for surgery

•	 Patients not giving informed consent

On admission, demographic information was 
collected, and a comprehensive history was 
conducted to determine the mode of injury and 
any co-morbidities. To examine other connected 

injuries and open wounds, a general systemic and 
local examination was performed, followed by 
radiological evaluation in AP and Lateral views. After 
the diagnosis has been established, the patient was 
informed of the fracture and the necessity for surgery. 
The consent is obtained, and pre-operative planning 
is done and standard surgical procedure is done. 
Patients were followed up periodically. The mean 
DALY was calculated based on the union of fracture.

Follow-up radiographs were taken one month after 
the initial procedure to assess the progression of the 
fracture union. After that, gradual weight-bearing was 
permitted. Patients were then evaluated every two 
months for clinical and radiological evaluations until 
the fracture healed. When a sufficient bridging callus 
was observed on radiographs, full weight bearing 
was allowed. The appearance of a bridge callus in at 
least three cortices on the radiograph was considered 
evidence of fracture union, as was the absence of 
pain or tenderness across the fracture zone. After the 
fracture had fully healed, the external fixation device 
was removed as an outpatient procedure. During 
follow-up, significant data such as the time to full 
weight bearing and the time to complete bone union 
were recorded. All subjects were effectively followed 
up.

Statistical Analysis: All the data was entered in 
the Ms-excel and the SPSS 20 software was used to 
compute statistical analysis. The outcomes were 
presented in the form of Tables and graphs with Mean, 
Standard deviation and percentages. The p-value of 
<0.05 was considered statistically significant.

Observation and Results

Table 1: Distribution based on Gender and  
age group

External 
fixation

Internal 
Fixation

Mean Age (years) 45.31+3.45 42.17+5.67
Gender

Male, n (%) 16 (64%) 15 (60%)
Female, n (%) 9 (36%) 10 (40%)

Male predominance was seen in both the groups 
with 64% and 60% respectively. The mean age in 
external fixation group was 45.31+3.45 yrs and the 
mean age in internal fixation group was 42.17+5.67 
yrs.
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Table 2: Distribution based on Fracture type  
(AO system)

Fracture type (AO 
classification)

External 
Fixation

Internal 
Fixation

A - extra-articular 10 (40%) 10 (40%)

B - partial articular 9 (36%) 10 (40%)

C - articular 6 (24%) 5 (20%)

According to AO system of fracture classification, 
in both the group Type A was seen in 40% of the cases 
each, Type was seen in 36% in external fixation group 
and 40% in internal fixation group and Type C was 
seen in 24% of the cases with external fixation and in 
20% of the cases in internal fixation group.

Table 3: Distribution based on Gustilo anderson 
grading

Gustilo-Anderson 
grading

External 
Fixation

Internal 
Fixation

I 7 (28%) 8 (32%)
II 13 (52%) 11 (44%)

IIIA 5 (20%) 6(24%)

According to Gustilo-Anderson grading, Type II - 
mild to moderate periosteal stripping, wound greater 
than 1 cm in length was seen in 52% of the cases with 
external fixation and 44% of the cases with internal 
fixation. 

Type I - periosteal stripping, clean wound less 
than 1 cm was seen in 28% of the cases with external 
fixation and 32% of the cases with internal fixation. 

Type IIIA - soft tissue injury, significant periosteal 
stripping with a wound that is usually greater than 1 
cm in length with no flap required was seen in 20% of 
the cases with external fixation and 24% of the cases 
with internal fixation.

Table 4: Distribution based on DALY lost in 
Wound heal, Clinical and radiological union of 
fracture

Wound Healing DALY 
Lost (in months)

External 
Fixation

Internal 
Fixation

Wound healing 3.25 to 3.70 0.50 to 1.05
Clinical Union of 
fracture 7.40 to 7.90 2.4 to 4.6

Radiological Union of 
fracture 6.45 to 8.40 1.9 to 4.9

External fixation resulted in a DALY loss of 

3.25 months, whereas internal fixation resulted in 
a DALY loss of 1.05 months. When compared to 
external fixation, internal fixation wound healing is 
significantly faster.

External fixation resulted in a mean DALY loss of 
7.90 months, while internal fixation resulted in a mean 
DALY loss of 4.6 months. When compared to External 
Fixation, Internal Fixation clinical union occurs in a 
significantly shorter span.

External fixation resulted in an average DALY loss 
of 8.40 months, while internal fixation resulted in a 
DALY loss of 4.9 months. When compared to External 
Fixation, Internal Fixation clinical union occurs in a 
significantly shorter time.

Discussion

The World Bank and the World Health Organization 
have partnered to create Disability Adjusted Life 
Years (DALYs) as a measure of global disease burden. 
The DALY is a summary metric that combines time 
lost due to premature mortality and time spent 
in less-than-optimal health, sometimes known as 
“disability.” The DALY is a broadening of the well-
known Potential Years of Life Lost (PYLLs) metric to 
include lost health.8 

The optimal treatment of unstable distal tibia without 
articular involvement remains controversial, despite 
the variety of treatment options which have been 
suggested for these injuries, including nonoperative 
treatment, external fixation, intramedullary nailing, 
and plate fixation. However, each of these treatment 
options has certain defects. Nonoperative treatment 
may be complicated by loss of reduction and 
subsequent malunion; external fixation of distal 
tibia fractures may result in insufficient reduction, 
malunion, and pin tract infection; there is some 
concern about the use of IMN in distal tibia fractures; 
ORIF results in extensive soft tissue dissection and 
may be associated with wound complications and 
infections.

Numerous studies have recently asserted that the 
MIPO approach is a safe and effective way to treat 
such fractures while avoiding some of the difficulties 
associated with traditional open plating. However, 
several research have shown flaws in the MIPO 
method. Although MIPO appears to be better for soft 
tissue and bone biology, Hasenboehler et al. found 
that simple fracture patterns had longer healing 
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times.9 According to Khoury et al., reduction for the 
MIPO technique should be done with caution due to 
the risk of sagittal plane malreduction.10 As a result, 
it’s unclear if the MIPO technique’s benefits outweigh 
ORIF. A tibial plafond fracture is a serious injury.

Tibial plafond fractures are serious injuries with a 
high rate of morbidity. These patients were previously 
treated with medial based open reduction and 
internal fixation (ORIF) of the tibia, with bone grafting 
as needed to achieve the aim of restoring the distal 
fibula length and articular surface.11 This procedure 
had excellent outcomes and low complication rates, 
according to previous studies by Etter and Marsh et 
al.12,13

When compared to External Fixation, Internal 
Fixation wound healing, clinical union and 
radiological union occurred in a significantly shorter 
time. So, DALY loss was less in internal fixation 
compared to the external fixation.

Conclusion

The outcome of the study shows that Internal fixation 
outperformed External fixation in terms of DALY 
loss, with External fixation losing considerably more 
DALYs than Internal fixation.
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