e-ISSN: 0975-1556, p-ISSN:2820-2643
Available online on www.ijpcr.com
International Journal of Pharmaceutical and Clinical Research 2023; 15(10); 812-816

Original Research Article

Functional Qutcome of Tibial Fractures in Children Treated by
Supracutaneous Locking Plates

Nishant Jajee!, Sandeep Sriram?, Nagesh M Inginshetty’, G. Rajesh Reddy*, Radha
Bawage®

!Consultant, Orthopaedician, United Hospitals, Gulbarga, Karnataka, India
2Consultant, Orthopaedician, Kamineni Hospitals, King Koti, Hyderabad, Telangana
3Consultant, Orthopaedician, Sri Mallikarjun Hospital, Kalaburgi, Karnataka, India
4Consultant, Orthopaedician, Madhuri Remedy Hospital Tirupathi, Andhra Pradesh

SConsultant Radiologist, Aster RV Hospital, Bangalore, Karnataka

Received: 25-07-2023 / Revised: 28-08-2023 / Accepted: 30-09-2023
Corresponding author: Dr. Radha Bawage
Conflict of interest: Nil

Abstract:

Background: Tibial shaft fractures are third most common type of long bone fractures in children after femur
and forearm.

Aim: The purpose of the study is to evaluate the functional and radiological outcome results of Closed reduction
or open reduction of tibial fractures and fixation using locking plate as supra cutaneous external fixator in
children.

Methods: In this observational study 32 children with tibial fractures having soft tissue injury underwent
external fixation with locking plates. There were 22 male and 10 female children with mean age of 10.59 years
(range 6 to 15 years) who sustained fracture in RTA. 84.4% cases had closed fractures, and 15.6% cases had
open fractures. Out of the cases with open fractures, 60% had grade 1 injury, and 20% each had grade 2 and
grade 3b injury respectively.

Results: 7, 9, 11, 13 Holed LCP were used in 34.4%, 25%, 25% and 15.6% patients respectively. Screw tract
infections were observed in two patients who had serious discharge and was relieved with oral antibiotics. No
deep infections were reported. All the fractures united by the end of 24 weeks after bone grafting. In all most all
the patients skin condition was found to be good in follow up.

Conclusion: The present study though in small number (32) shows that use of LCP plate as supra cutaneous
external fixator is an effective method in terms of stability of fixation, utilisation as permanent fixation method
and less complication rate.
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Introduction

Tibial shaft fractures are third most common type skeletally immature children: internal fixation

of long bone fracturesin children after femur and
forearm [1]. This tibial fracture accounts for 15%
of total pediatric fractures and the majority of them
results from fall during recreational activities and
RTA that can be treated conservatively by cast
immobilization with excellent outcomes, including
four to six weeks of long leg cast followed by a
short leg cast or a removable fracture boot [2].
However, operative interventions are mandatory
when the mechanism of injury is secondary to a
direct impact that involves a skin injury with or
without exposure of the fracture site, a
compartment syndrome and an unstable and
displaced fracture [3,4].

Two main surgical techniques have been reported
to be effective in treating tibial shaft fractures in
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(elastic nails and screws) and external fixation
(standard external fixators and supra cutaneous
locking plates) [3-6]. Internal fixation with a screw
is a suitable option but is not stable enough to be
used alone and requires supplemental long leg cast
application. Elastic stable intramedullary nailing
has been commonly used since it provides stability,
flexible mobility and is usually performed by
closed reduction [4-6]. No rotational stability is
offered by intramedullary elastic /TENS nails [6].
Several major complications such as compartment
syndrome, malunion, nonunion, leg length
shortening and nail migration have been allocated
to the use of intramedullary nailing compared with
external fixation [7, 8].

Standard  external  fixators are relatively
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inexpensive and easy to apply. However, frames
are often bulky and cumbersome. Patients typically
encounter problems with clothing and in day-to-day
activities. They may also cause disturbance in gait
while trying to clear from the opposite limb during
the swing phase [9, 10].

Recently, the use of locking plate as an external
fixation without joint spanning has been used as
part of staged reconstruction in the management of
open tibial fractures [11- 13]. The locking plate
used as a definitive external fixator is attractive
because it not only minimizes trauma to the soft
tissues, but also overcomes the shortcomings of
standard external fixators [14-16]. We report in this
study, the outcome of anatomically contoured
locking plates as an external fixator device in the
fractures of tibia [13-15].

There are two broad categories of locking plates:
fixed-angle locking plates and variable-angle
locking plates. N the latter,the screw can be locked
with a certain clearance within a conewith an angle
on the order of 1 - 15. The mechanism locking the
screw in the plate also comes in two types: in the
first the screw head is locked in its chamber by a
threaded lock nut. In the second, the screw head is
itself threaded and screws into the plate or into an
adapted lip.

The LCP Fixator impacts a lower profile than a
traditional fixator and can be concealed under
clothing, making it more acceptable to patients.
Hardware removal can be performed in an
outpatient setting under local anesthesia. The LCP
fixator imparts a less conspicuous radio graphic
silhouette compared with traditional fixators.

Materials and Methods

This is a prospective observational study involving
32 subjects. Between June 2018 and May 2019, 32
children with tibial fractures having soft tissue
injury underwent external fixation with locking
plates at Kamineni Academy of medical sciences
and Research institute. There were 22 male and 10
female children with mean age of 10.5 years (range
6 to 15 years). All 32 patients sustained fracture in
Road Traffic Accidents. There were 5 open
fractures. Injury grading was done after wound
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debridement. Grades include 2 Gustilo type II-3
patients and Gustilo type I-2 patients. 27 patients
were having closed injuries. 7 children with
isolated tibia fractures,

15 patients along with fibula fractures, 3 children
with associated upper limb fractures, 1 child with
ipsilateral foot metatarsal fracture and 2 children
with ipsilateral femur fractures. The mean time
between injury and operation was 1 day in closed
fractures. For open fractures, external plating was
performed after debridement during the emergency
operation.

Patients were evaluated based on Clinical
examination of injury, grade of open injury, grade
of communication, X ray AP and lateral views and
fracture pattern. Fibula fracture was observed in
71.9% patients. Soft tissue injury was observed in
15.6% patients. Fracture shaft of Humerus was
observed in 6.3% patients. Fracture shaft of Femur
was observed in 3.1% patients. Supracondylar
fracture of Femur was observed in 3.1% patients.
Fracture both bone forearm was observed in 3.1%
patients. Metatarsal fracture was observed in 3.1%
patients. No additional injury was observed in
21.9% patients. Toe touch walking and partial
weight bearing were allowed as tolerated by the
patient from the first postoperative day. Active
knee and ankle ROM exercises were included in
rehabilitation.

Inclusion criteria: Skeletally immature children (5-
15yrs) witha displaced and unstable fracture with
open Gustilo I, IT and IITA, IIIB tibial fracture or
closed fractures with soft tissue injury. Exclusion
criteria:

All Tibial fractures that can be treated
conservatively by cast immobilization, skeletal
congenital diseases and systemic or metabolic
diseases were excluded, pathological fractures, any
co-existing local conditions in the form of
neoplastic disease, ill reduced fractures, physeal -
epiphyseal injuries of tibia, intra articular fractures,
fractures that need dynamization, bone transport
procedures and patients with polytrauma where
other organ systems are involved.

Results

Table 1: Distribution of the Participants in Terms of Type of Fracture

Type of Fracture Frequency Percentage
Closed Fracture 27 84.4%

Open Fracture 5 15.6%

Grade of Open Fracture Frequency Percentage (n = 5)
Grade 1 3 60.0%

Grade 2 1 20.0%

Grade 3b 1 20.0%
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Table 2: Distribution of the Participants in Terms of Associated Injury

Associated Injury Frequency Percentage
Fibula Fracture 23 71.9%

Soft Tissue Injury 5 15.6%
Fracture Shaft of Humerus 2 6.3%
Fracture Shaft of Femur 1 3.1%
Supracondylar Fracture of Femur 1 3.1%
Fracture Both Bone Forearm 1 3.1%
Metatarsal Fracture 1 3.1%

None 7 21.9%

Pre-op Immediate post-op 6 weeks foilow-up After implant 24 weeks followup

removal

Figure 1: X Rays

Table 3: Distribution of the Participants in Terms of Complication

Complication Frequency Percentage
Screw Site Infection 2 6.3%
Delayed Union 2 6.3%
Gap Non-Union 1 3.1%

Table 4: Change in RUST Score over Time

RUST score Repeated Measures

Time Point Mean SD F P Value
6-Weeks Follow-Up 7.53 1.05
12-Weeks Follow-Up 11.03 1.31 325.830 <0.001
24-Weeks Follow-Up 11.78 1.07

ANOVA

Tibial fracture in children with or without articular
extension is one of the difficult fractures to
manage. Locking plate is an friction-free,
independent self snon-uniontable construction
whichprovides both angular and axial stability and
minimizes risk of secondary loss of reduction
through a threaded interface between the screws
heads and plate body. 32 patients were included in
the study with mean age of 10.59 (6-15 years) in
period from during 2018 June to 2019 may and all
the patients had maximum follow up of 24 weeks
except. Other studies were n31, 33, 37, 38 =42, 19,
38, 12 with average ages of 13, 11, 14. In this
study male and female patient were 22 n 10
respectively. Among the 32 children, mean
hospital stay was 3.28 days ranging from 1-8 days.
Plates were kept in situ till radio logical signs were
appeared, full weight bearing was allowed. Plates
were kept in-situ for 6 weeks after radio logical

signs of union of 4 cortices. “Controlled
destiffering” or dynamization by removing screws
closest to the fracture site is possible, allowing
some measure of control to the load sharing
process. Implant was done as a simple OPD
procedure. No screw tract infections were observed
except in 2 patients who had serious discharge and
is relieved with oral antibiotics. No deep infections
were reported. No implant failure was noted among
the subjects. No patients had limb length
discrepancy. One screw was found to be loose
during visits was removed. The reason for
loosening is assumed to be improper locking of
screw head. In patients having closed grade II
fractures, radiological union occurred by 12 weeks.
All fractures are united except one grade III B
injury in which the distal shaft extension of the
fracture appears to be non union by the end of 24
weeks.

Bone grafting was done at the non union site and at
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the follow up till the end of study shows good
callus formation. Reason for nonunion site is
attributed to the severity of injury. Patients were
advised to walk with support for 2 weeks after
implant removal in order to avoid secondary
fractures at the screw hole sites. Skin condition was
good in all patients at the follow up. The consistent
good outcome using this “supra cutaneous
technique”, support our opinion of using locking
compression plate as external fixator in tibial
fractures which are very well tolerated by patients
and address the challenging problems.

None of the participants had any limb length
discrepancy The mean RUST score at 6-Weeks
Follow-Up was 7.53 +1.05, 12-Weeks Follow-Up
was 11.03 £ 1.31, and at 24- Weeks Follow-Upwas
11.78 £ 1.07. There was a significantincrease in
RUST score from 6-Weeks Follow-Up to 12-
Weeks Follow-Up and 24-Weeks Follow-Up time
points (F =325.830, p <0.001).

The mean maximum knee flexion angle at 6-weeks
follow-upwas 117.19 (£9.91) degrees, at 12-
weeks follow-up was 123.44 (£9.02) degrees
and at 24-weeks follow-up was 140 (+0) degrees
(full ROM). The mean ankle plantar flexion angle
at 6-weeks follow-up was 21.63 (£2.47) degreesm
12- weeks follow-up was 20 (£0) degrees and at
24-weeks follow- up was 30 (+0) degrees. The
ankle Dorsi-flexion angle at 6- weeks follow-up
was neutral, at 12-weeks follow-up was 10 (+0)
degrees and 24-weeks follow-up was 18.28 (+2.73)
degrees.

Screw Site Infection was present in 6.3% of the
patients. Delayed Union was present in 6.3% of the
patients. Gap Non- Union was present in 3.1% of
the patients. Wound debridement was required in
6.3% of the patients. Bone grafting was required in
3.1% of the patients.

Discussion

Tibial fractures in children which are either open or
closed fractures, with or without communition is
one of the difficult fractures to manage. The
prevalence of tibia non-unions increases with the
severity of open fractures. The endosteal and
periosteal blood supply is often extensively
destroyed when the open fractures occur, which are
considered as the most important in the healing of
tibia fractures [9].

Regular External fixators as a definitive method of
treatment for tibial fracture are recommended only
for open fractures with severe soft tissue injury [13,
15,16].

Few studies suggest the use of locking plates as
external  fixators [17,18]. Using Locking
compression plate preserves thevascularity of tibia
and promotes union. Nonunion due to infection in
compound fractures of tibia is a commonly
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encountered scenario which can be avoided by
external stabilization devices [19]. Primary closure
was achieved for all open injuries except one
patient with open Grade III B injury were closure
was done after a week, which local flap needed
closure with skin grafting. 1 patient with grade 3b
injury (3.1%) had butterfly fragment bone loss.

A non-union rate of 3.1% is observed in this study
and non- union rate 2.9-9.3% had been noted by
other authors [20, 21] (out of 39 patients,27
patients) in this technique of fixation compared to
21% as in conventional external fixation 21,22
(44,57 patients).

29 patients were allowed to guarded weight bearing
immediately after surgery with and knee/ankle
range of motion exercises were initiated in 90.6%
patients. Delayed weight bearing was initiated in
9.4% patients.

The mean time to implant removal of the
participants was 6.34(+/-0.70 weeks) time of
implant removal ranged from 5 to

9 weeks. Full weight bearing was started in 28
patients  (87.5%) Immediately after implant
removal. Casting for 2 weeks and delayed weight
bearing were required in 9.4% patients [6]. Non
weight bearing was required in 3.1% of patients.
None of the patients had any limb length
discrepancy.

The mean ankle plantar flexion angle at 6-weeks
follow-up was 21.63 (+2.47) degrees. The mean
ankle plantar flexion angle at 12-weeks follow-up
was 20 (£0) degrees. The mean ankle plantar
flexion angle at 24-weeks follow-up was 30 (£0)
degrees.

Screw tract infections were observed in two
patients who had serious discharge and is relieved
with oral antibiotics. No deep infections were
reported. No implant failure were noted in all the
subjects.

In all patients having closed and open fractures
radiological union occurred by 12 weeks (RUST
Score 11.03).

All the fractures united except one Grade 3 B
injury which was found to have gap non-Union and
union occurred by the end of 24 weeks after bone
grafting. Reason for Nonunion is attributed to
severity of injury with butterfly fragment bone loss
of 1 cm.

Conclusion

Tibia fractures or without intra articular extension,
with or without significant soft tissue injury is one
of difficult fractures to manage with all currently
available treatment options. Tibial fractures treated
by using locking plates as fixators utilized as
permanent fixation method, Ease of application and
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implant removal, reduced hospital stay, union time
and complications rate and less radio graphic
silhouette and low profile.

Implant compliance is good there is lesschance of
striking contralateral lower limb during walking
and the low-profile plate can be concealed under
stockings and it is aesthetically acceptable. It is
believed that the supra cutaneous locking plate
technique is an effective procedure for treatment of
tibial fractures in patients who need a long period
of external fixation. Ankle sparing stable fixation
with good reduction is achieved immediately. Soft
tissue reconstruction wherever necessary, led to
union of all fractures with good function.
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