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ABSTRACT

treatment and the risk factors associated with it.

Distal tibia fractures are frequently associated with an extensive soft tissue injury, leading to a higher risk of
complications such as skin complications, infection, non-union, and eventually poor overall outcome. This study aims
to measure the outcome of open/closed distal tibia fractures treated with minimally invasive internal fixation. We aim
to propose an algorithm for the management of distal tibia fractures by evaluating the treatment options, outcomes, and
risk factors present. This study is a case series study of all distal tibia fractures treated surgically in Kamineni Academy
of Medical Sciences, LB Nagar from 2018 to 2022. Patient records were reviewed to analyze the outcomes of surgical
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INTRODUCTION

A distal tibia fracture is a fracture that involves the
metaphyseal area of the distal tibia and may extend to its
weight-bearing articular surface. It is also known as tibial
Pilon fracture or tibial plafond fracture if it involves the
articular surface.!

Etienne Destot introduced the term tibial Pilon in 1991
where Pilon is a French word for pharmacist’s pestle that
has a similar shape to the area of distal tibia metaphysis
extending 5 cm from the ankle joint. Plafond also comes
from a French word that means ceiling which describes the
horizontal articular surface of the distal tibia.?

The incidence of distal tibia fracture ranged from as low as
3 per 10,000 per year to as high as 28 per 10,000 per year
depending on age and gender. Pilon fractures are rare.
They account for 1% of all lower limb fractures, 3% to

10% of all fractures of the tibia, and approximately 20% to
40% are open fractures. These fractures are usually
associated with high-energy trauma, caused by falls from
heights or motor vehicle accidents thus they are frequently
associated with extensive soft tissue injury and are often
open fractures.

A distal tibia fracture is classified using the
Arbeitsgemeinschaft fur
Osteosynthesefragen/Orthopaedic  Trauma Association
AO/OTA 43 classification 2018, which divides it into A,
B, and C. 43A is extra-articular with subtypes Al (simple),
A2 (wedge) and A3 (multi fragmentary). 43B is partial
articular with subtypes B1 (split fracture), B2 (split-
depression fracture), and B3 (depression fracture) with
subtypes C1 (simple articular, simple metaphyseal
fracture), C2 (simple articular, multi fragmentary
metaphyseal fracture), and C3 (multi fragmentary articular
and metaphyseal fracture).®
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Additionally, intra-articular distal tibia pilon fracture is
categorized into three types by Ruedi et al depending on
articular surface dislocation and fracture comminution
(Figure 1).% These associations lead to a higher risk of
infection, malunion, non-union, and eventually poor
overall outcome.

Distal tibia fractures can be treated with a wide range of
treatment methods including a variety of external fixators,
intramedullary nailing, and internal plate fixation.
Minimally invasive techniques have been preferred
recently with the hope of better outcomes.”®

The purpose of the current study was to test the hypothesis
of whether minimal intervention and external fixation can
provide better outcomes with fewer complications in
comparison to the results of open reduction and internal
fixation in all types of distal tibial fractures.

The objective of the study is to evaluate the functional and
radiological outcome of distal tibia fractures treated by
external fixation and by minimal invasive internal fixation.

43-B2
43.C2 43-C3
N 4|

Figure 1: AO classification of distal tibia fractures.
CASE SERIES

A 4-year between 2018 to 2022 cases series of 20 patients
was conducted which included all patients with tibia
fractures managed by minimally invasive internal fixation
and external fixation in Kamineni Academy of Medical
Sciences, LB Nagar.

All fractures were also assigned to the proximal, midshaft,
and distal third of the tibia. Patients were required to be
aged a minimum of 14 years. Exclusion criteria included
malunions/non-unions of pre-existent tibial fractures,
pathologic tibial fractures, and active malignancy were
excluded from the study.

Operative technique

Surgery was performed under spinal anesthesia/general
anesthesia based on the patient’s condition following the
trauma, patient was in a supine position with a sandbag
under the gluteal region in a radiolucent or fracture table,
with side placement of an image intensifier to allow
viewing along the axis from the knee to the ankle joint.

Thorough irrigation and debridement were performed to
eliminate all contaminants, as well as highly contaminated
or necrotic soft tissue, closed reduction of the fracture was
conducted under the image intensifier and once the good
alignment of the fracture is achieved, the fracture site is
temporarily stabilized with converging Kirschner wire and
followed by, three 5.0 mm Schanz screws were inserted
into the proximal bone segment and calcaneal pin and
another over the 1% metatarsal is placed.

Frames of the Hoffmann Il external fixation system were
assembled in the shape of a triangular fashion.

Intra-operative radiographs were obtained to evaluate the
final reduction. Next, the wound was sutured primarily or
secondarily based on specific circumstances.

Post-operative management

Wound dressing and pin tract dressing was done on post-
operative day 2, post-operative day 5, and 14, primary
sutures are removed based on the healing pattern, and one
month after the initial operation, follow-up radiographs
were obtained to evaluate the progress of the fracture
union. Subsequently, gradual weight-bearing was
permitted.

Patients returned for both clinical and radiological
assessment every 2 months until the fracture united.
During this period, full weight bearing was allowed when
an adequate bridging callus was visible on radiographs.

The union of the fracture was defined as the presence of a
bridging callus in at least three cortices based on the
radiograph, the external fixation system was removed, as
an outpatient procedure, after the complete union of the
fracture. PTB cast was applied for the period of 1 month.

The Karlsson and Peterson scoring system was used for
ankle function assessment on the 1% post-operative day, at
6 weeks of post-operative day, and during 3 months and at
6 months of follow-ups to know the outcome.*
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Table 1: Karlsson and Peterson scoring system of ankle.*

I Health issues Degrees |

~ None
During exercise
Pain Walking on uneven surface
Walking on even surface
Constant
None
Swelling After exercise
Constant
none
1-2/year (during exercise)
1-2/month (during exercise)

Ity Walking on uneven ground
Walking on even ground
Constant (severe) using ankle support
None

Stiffness Moderate (morning, after exercise)
Marked (constant, severe)
No problems

Stair climbing Impaired (instability)
Impossible
No problems

Running Impaired
Impossible

Same as pre-injury
Same work, less sports, normal leisure activities
Lighter work, no sports, normal leisure activities
Severe impaired work capacity, decreased leisure activities.
None
Support Ankle support during exercise
Ankle support during daily activities

Work activities

Figure 2: Case 1 (A) pre-operative radiograph; (B) immediate post-operative radiograph (lateral view); (C)
immediate post-operative radiograph (AP view); (D) post-operative radiograph after k wire removal (AP view);
and (E) ost-operative radiograph after k wire removal (lateral view); (F) PTB cast application and allowing
guarded weight bearing after external fixator removal.
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Figure 3: Pre-operative radiographs (A) pre-operative radiograph (AP view); (B) pre-operative radiograph (lateral
view); (C) immediate post-operative X-ray (AP view); (D) immediate post-operative X-ray (lateral view); (E) post-
operative radiograph after k wire removal (AP view); (F) post-operative radiograph after k wire removal (lateral
view); (G) post-operative radiograph after ex-fix removal (AP view); and (H) post-operative radiograph after ex-
fix removal (lateral view).

RESULTS

In our study a total of 20 patients fulfilled the inclusion
criteria during the data collection period had been included
in the study, the mean age of presentation for 20 patients
was 43 years (20 years to 67 years). Of these 13 males
(68.42%) and 6 females (31.58%) (Table 2). 18 (90%)
patients were involved in a motor vehicle accident and 2
(10%) patients were due to household injury. Pin tract
infection 3 patients (15%) and delayed union 2 (10%) were
the highest complication seen in patients in our study.

Other deep infections, ankle arthritis, and nonunion were
not seen (Table 3). Fracture union was noted in all patients
who were followed up, till fracture union was present
measured in the form of callus formation and external
fixator removal and was made to walk with PTB cast and
without.

Fracture union was noted in all most all cases that are
followed earliest was at 5 weeks and the maximum
duration was 11 weeks. 2 patients in our stunderwentwent
bone grafting at 8 weeks, either patients with decreased or
no callus formation (Table 4). There are other factors that
influence fracture healing those are age, sex, smoking,
open or closed fractures, menopause, and diabetes. Which,
in young, non-smokers fracture healing was earlier with a
good outcome whereas in elderly, postmenopausal
women, diabetic, open fractures with bone loss, patients
required bone grafting, and healing was delayed. Fracture

in the distal 1/3rd watershed area with decreased blood
supply, any open surgery can Cause a great threat to the
fracture union and wound healing, closed reduction and
external fixation with minimal K wire for fracture stability
without any vascular supply compromise which intern
provide a good biological environment for fracture
healing.

Infection, wound healing problems, osteomyelitis, and
nonunion have been reported more commonly in open
reduction and internal fixation with plating as in the
literature. Poor skin condition, Subclinical infection, and
soft tissue edema has been reported as a threat to Open
reduction and internal fixation with plating. External
fixation has the advantage of healing by secondary callus
formation (Table 5).

Table 2: Sex distribution.

Sex N % ~ Exact 95%ClI
Female 6 31.58 12.58-56.55
Male 13 68.42 43.45-87.42
Total 19 100.00 -

Table 3: Wound infection.

Infection N % ~Exact 95%ClI
No 16 84.21 60.42-96.62
Yes 3 15.79 3.38-39.58
Total 19 100.00 -
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Table 4: Need for bone grafting.

Need N % Exact 95%CI
No 17 89.47 66.86-98.70
Yes 2 10.53 1.30-33.14
Total 19 100.00 -

Table 5: Fracture healing.

Fracture healing N

Before 7 weeks 14
After 7 weeks 5

For all 19 patients, using the Karlsson and Peterson scoring
system for ankle function, each patient was assessed and
followed up for 6 months. On assessing the score
statistically, there was a significant improvement in the
ankle ROM, walking, and other functions at 1st post-
operative day, 6th week, 3 months, and 6 months with a
significant p value of <0.0001 (F=1477.68) and average
fracture healing were noted at 7 weeks.

Table 6: Repeated measures ANOVA.

Stm”p No Mean SD  95%Cl SEM

i 32.0415

19 w278 0 0.6316
34,6953

5 57.0697

0 e 19 5847 2013 10 0.6683
50.8777

5 73.6373

3o 19 7474 2281 1o 0.5234
75.8364

5 90.1925

S 9289 5606 to 1.286
95,5970

DISCUSSION

One of the more challenging fractures to treat is a distal
tibial fracture. These fractures can be fixed using a number
of techniques, including open reduction and internal
fixation, IM nailing, and external fixators. External
fixation is only advised for temporary stabilization of open
fractures with substantial soft tissue damage since external
fixation for distal metaphyseal fractures has been linked to
greater rates of nonunion, malunion, and pin tract
infections. 1213

Interlocked intramedullary nailing has the benefit of
providing tight fixation of the fracture while maintaining
the surrounding soft tissues and hematoma. The distal
tibia has a circular cross-section and a thinner cortex than
the triangular diaphysis, so as the medullary canal widens
at the dia-metaphyseal junction, the IM nail, which is
designed for a tight interference fit at the diaphysis, cannot

provide the same stability at the distal fracture, leading to
complications like loss of reduction and malunion.415

Open reduction and internal fixation technique causes loss
of hematoma at the fracture site and thereby increasing the
chance of no union and the need for bone grafting
procedures at any later date, however after the invention of
MIPPO technique, yields a good outcome and chance of
nonunion have been decreased.'6

However in our study when the external fixation was
combined with minimally invasive fixation techniques like
k-wire fixations, and CC screw fixations, bone contact is
established and the union is achieved without the need for
definitive procedures. In our study of 20 patients except
for 2 patients who demanded bone grafting, in remaining
all patients’ fracture healing was achieved without any
need for definitive fixation.

CONCLUSION

External fixation with minimal invasive fixation is an
excellent technique for managing distal tibia fractures with
compromised soft tissue envelope, it is a quick, less
technically demanding, and biological procedure with
reduced blood loss and operating time, and chances of
infection and with an excellent outcome.
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