ORIGINAL ARTICLE
Management of Open Diaphyseal Fracture of Tibia with Plaster
of Paris (Pop) Cast Vs External Fixator in A Tertiary Care Centre
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ABSTRACT

Objective:To determine the management of open diaphyseal fracture of tibia with plaster of paris (pop)
cast vs external fixator ina tertiary care center.

Methods:T his study was carried out in the Orthopedic department, Peoples University of Medical and
Health Sciences Nawabshahfor the period of 18 months, from January 2015 to June 2016. A total of 50
patients were included in the study, selected on the basis of inclusion criteria. Patients were divided in
two groups of equal number. 25 patients in Group A, treated by conservative method with plaster of paris
cast and 25 patients in group B treated by external fixator .Two groups of patients were randomly
selected. All the patients were managed as an emergency and when stabilized, sample for culture and
sensitivity was sent if required. Wound debridement and stabilization of fracture with external fixator or
plaster of paris (pop) cast. Open fractures were fixed with either of the above said two methods. Post
operative antibiotics were changed according to culture and sensitivity report.

Results: Out of 50 patients with tibial diaphyseal fractures, there were 34 males compared to females 16
(2.1:1) (68% vs 32%) with an average age of 41 years. Patients with external fixator applied yielded
decreased rates of infection; shorter duration of hospital stay and early union compared to patients with
plaster of paris(pop)cast application. However the difference did not reach statistical significant value.
Conclusion: Plaster cast is the initial treatment of modality in patients with open tibial diaphyseal
fractures, but these fractures should be managed with external fixation that yields better results.
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INTRODUCTION:

Tibia is the commonest long bone
fractured when patient sustains high velocity
injury, soft tissue damage also occurs. 94% of open
tibial fractures in adults are a result of motor
vehicle accident and involves a significant trauma
related energy transfer’. Open fracture of the tibia
in youngsters heals more predictably and with
fewer complications than those occurring in
adolescents’. The incidence of open fractures, in
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relation to all tibial shaft fractures comes up to 6 to
7 %, one third of these are second degree and third
degree open fractures’. 80 % of these fractures are
caused by road traffic accident; in 33% exist
multiple fragments. In 1st degree open fractures
conservative treatment is generally practiced,
while in 2nd and 3rd degree open fractures
osteosynthesis often is performed ™.

Management of open diaphyseal fractures
depends on type of fracture and soft tissue damage.
Stable fractures and minimally displaced fractures
are usually treated with non operative treatment,
whenever possible, but unstable fractures of the
tibia and fibula may require operative reduction
and stabilization by external fixator, specially in
elderly patients’.

Methods of fixation include percutaneous
pins with plaster cast, external fixator, plates and
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Screw fixation and intamedulary nails’. However
in 3rd degree fractures, stabilization with external
fixator is usually required to avoid infection’.

Manipulation and casting 1s reliable
treatment for open tibial fractures in adults. For
high grade open fractures (Gustillo III) or
comminuted fractures, external fixation remains
the gold standard".

Majority of isolated open tibial fracture in

young adults can be treated by wound debridment
and plaster cast immobilization”. There is still role
for the use of external fixator especially where
there is a grossly unstable fracture or extensive soft
tissue injury requiring a flap procedure .
The most versatile external fixation device for
grade IT and IIT open tibial fractures 1s a unilateral
frame. Unipolar devices generally are preferred
for adults and elder patients because they allow
minor corrections in alignment through
modification at both ends of the fixator .

Advantages of the external fixator are
avoidance of infection, quick and better
rehabilitation and excellent functional outcome.
Factors such as the degree of soft tissue damage
periosteal stripping that are noticed following
wound debridment and velocity of injury are far
more important than the wound size'
Complications include infection, compartment
syndrome, vascular injuries, angular deformities,
malrotation, and leg length discrepancy'™"

In our set up, most of the patients having
diaphyseal fracture of tibiaare commonly
managed with conservative treatment. Plaster
castapplication is common practice but external
fixators are also appliedfor fixation of tibial shaft
fracture in adults. The locallymade unilateral
fixator and A.O type fixators are used because of
socioeconomic constrains. This study was
conducted to evaluate the results of open
diaphyseal tibial fractures stabilization in adults by
plaster of Paris (POP) cast & external fixator in our

setup.

METHODS:

After approval was taken from the ethical
committee this experimental study was carried out
in the Orthopedic department, Peoples University

Of Medical and Health Sciences Nawabshah for
the period of 18 months, from January 2015 to
June 2016. A total of 50 patients were included in
the study, selected on the basis of inclusion
criteria.

Inclusion Criteria

1. Adults above 18 years and below 65 years.

2. Fresh open tibial diaphyseal fractures and
patients arrived within one week of injury.

3. GusteloGradel, I

Exclusive Criteria

1. Patient below 18 years of age & above 65 years.
2. Old open fractures of tibia (arriving after one
week)

3. Infected fractures

4 GradelIIA, I B & 3C fractures

5 Pathological fractures

6 Malunited fractures

7 Nonunion fractures

Patients were divided in two groups A and
B,comprising 25 patients in each. Group A, treated
by conservative method with plaster of paris cast
and patients in group B were treated by external
fixator . Two groups of patients were randomly
selected. All the patients were managed as an
emergency and when stabilized, sample for culture
and sensitivity was sent 1f required. Wound
debridement and stabilization of fracture with
external fixator or plaster of paris (pop) cast. Open
fractures were fixed with either of the above said
two methods. Post operative antibiotics were
changed according to culture and sensitivity
report. All the data collected was analyzed
statistically by using SPSS 20.0 program, and
results were tabulated.

RESULTS:

Out of 50 patients admitted with open
diaphyseal fracture, there were 34 males compared
to females 16 (2.1:1) (68% vs 32%) with an
average age of 41 years. However age group most
commonly found to have tibial fractures were from
36-50 years. The patients with external fixator
applied appeared to have low rate of infection with
only 3 patients had it compared to 5 patients in
plaster cast. Most of the patients with external
fixator applied had one week of hospital stays i-e;
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N=17, while the remaining 8patients had stay for
second and third week. The duration of hospital
stay in pop cast group was one week in 9 patients,
two weeks in 8, and remaining 8 stayed for three
weeks or more due to infection they developed
during their stay(table-I). The outcome was
assessed by early union that occurred in patients
with external fixator applied i-e; 15 patients, only 2

Patients with EF applied had non union. The
patients with popcast applied had mostly delayed
union and non union & patients in each, while only
9 patient's ad early union. The chi square applied to
assess efficacy of each, but no statistical
significant value was found(table-II). There was
no mortality in our series.

Table-l: Duration of Hospital Stay

Duration of Hospital POP Cast Applied External Fixator Applied P. Value
stay n=25 n=25
One Week 17
Two Weeks 4 0.077
Three Weeks or Greater
Table-ll: OUTCOME
Variables POP Cast Applied External Fixator Applied P. Value
n=25 n=25
Outcome
Early Union 15
Delayed Union 0.078
Non Union 2
DISCUSSION: management of high impact tibial diaphyseal

The tibial diaphyseal fractures are the most
common fractures of the lower limb presenting to
orthopaedic surgeon. The commonest cause of
tibial fractures is road traffic accidents in
nearly76.8% of cases'’. In our study most of the
patients had the history of preceding road traffic
accident. Increasing incidence of tibial fractures
has been seen in males compared to females. Our
study also revealed increasing preponderance of
tibial fractures among males.

The tibial diaphyseal fractures were
treated conventionally by conservative approach i-
e: plaster cast irrespective of degree of damage.
After low energy fractures pop cast application
and immobilization is cornerstone of treatment.
However the High-energy injuries are associated
with wide-ranging soft-tissue disruption and thus
needs treatment surgically. External fixation is
also the commonest surgical treatment for the

fractures also in the fractures with non unions or
delayed unions. Our study also revealed good
results in the patients treated for complex fractures
by external fixation; however the patients with
complex fractures did not revealed better results
with plaster cast resulting in non unions or delayed
unions. Also the patients overall treated with
external fixation have shorter time of hospital stay
compared to plaster cast patients that required
longer hospital stay. Hussain et al has also found
external fixation to be effective in patients with
extensive soft tissue injuries'",

It is evident from literature that delayed
management is associated with higher risk of
infections. Petrisor et al found the rate of infection
to be 62.5% in open fractures”. Reussand Cole
analysed in their study that delayed presentation of
fractures greater than 48 hours is also associated
with adverse outcome and increased rate of
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Infections”. Previous studies on diaphyseal
fractures of long bones also reveal that early
intervention prevents non union*'. This study
have also found that patients who presented late i-
e; greater than 48 hours of injury suffered from
delayed union. Although delayed union and
increased risk of infection was more in patients
with Gustilo IT or III tibial fractures together with
the longer the duration of hospital stay.

It was thus concluded from the study that
patient with Gustilo IIT should be managed with
surgical technique. External fixation should be the
treatment of choice in patients with extensive
fractures whilethe patients with Gustilo I or II is
potentially cured by Plaster cast application.

CONCLUSION:

Plaster cast is the initial treatment modality
in patients with minimal fractures; we suggest that
the open tibial diaphyseal fractures shouldbe
managed with external fixation that yields better
results.
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