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Abstract

Introduction: Distal tibial metaphyseal fracture is common but the treatment of choice is still
controversial.

Obijectives: This study was performed to see the functional outcome and complication rates of distal
metaphyseal fracture by both the methods at 1 year interval.

Materials and Method: We have studied 40 patinets in civil hospital Ahmedabad from periods July 2015
to December 2017. The study was prospective and comparative for the methods used for management of
the fracture.

Results: Age range of the patients was 20-60 years. Most common mode of trauma in both the groups is
road traffic accident. Associated fibula fracture was present in 18 (90%) participants in group 1 (nailing)
and 17(85%) patients in group 2 (plating). Differences between two groups regarding duration of surgery
is not significant. No significant intraoperative complications were noted in both groups. Time after
which partial weight bearing and full weight bearing was started were significantly shorter in group-1
(p=0.005). The average time before union was 23.45 weeks (range, 16-36 weeks) in group 1 and 26
weeks (range,19-41 weeks), (p=0.09). Malalignment was found in 25% of patients in group 1 and 10% of
patients in group 2. Angulation in group 1 was 3.4 degree (range, 0-12) and 1.0 degree (range, 0-9) in
group2 (p=0.04).

Conclusion: The overall results were comparable and most patients were satisfied with the results. These
results indicate that both modalities of treatment deserve a place in treating distal metaphyseal fractures
of tibia.
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Introduction

Distal metaphyseal tibial fractures are unique. Fractures of distal tibia metaphysis occur
typically as a result of axial and rotational forces on lower extremity and represents
approximately 10% of the fractures of distal end of tibia [*' 2. The degree of associated soft
tissue injury is higher in distal metaphyseal fractures than with shaft fractures 1. This fracture
can be treated by plating or with closed reduction and reamed intramedullary nailing. Open
plating of the medial aspect of distal tibia caused a statistically significant greater disruption of
extraosseous blood supply of the metaphyseal area than percutaneous applied plates . The
purpose of this study is to set the indications for both modalities of fixation and to compare the
clinical and radiologic outcomes of patients treated by both methods.

Objectives

The objective of the study were to set the indications for both modalities of fixation in various
fracture subtypes and to compare the functional outcomes of distal metaphysical fractures of
tibia managed by both methods and to study complication rates with different modalities of
fixation.

Materials and Methods

This is prospective study conducted in Department of Orthopaedics, CIVIL HOSPITAL
AHMEDABAD between JULY 2015 and DECEMBER 2017. The study consisted of 40
patients metaphysical fracture of tibia with either reamed intramedullary nailing or locked
plating with open reduction method or minimally invasive techniques. Biplanar injury
radiography was evaluated to determine the fracture location and involvement of distal part of
tibia.
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Inclusion Criteria: Skeletally mature patient, involving distal
5cm of tibia (AO types Al, A2, A3 and B1) and all closed and
Gustilo-Anderson type 1 fractures.

Exclusion Criteria: Skeletally immature patient and fractures
with intra-articular extension (AO type B, C2, C3) 3), Open
fractures of Gustilo-Anderson type 2 & 3, all cases with diabetes
mellitus and other comorbidities where excluded.

The eligible patients were randomly divided into two groups,
Group 1 includes patients managed with closed reduction and
reamed nailing and Group 2 includes patients treated with
locked plating techniques either open reduction or minimally
invasive method.

The patients in both groups were matched for various
confounding variables (age, sex, fracture types, comorbid
condition, and associated fractures) and twenty Patients in each
group were selected for final outcome study. Follow ups took
place at 6 weeks and 3, 5, 7, 9 and 12 months after surgery with
clinical and radiological examination.

Results

Forty patients included in study and compared groupl (treated
with interlock nailing) with group

2 (treated with distal tibia locked plate). Age range of the
patients (Table 1) was 20-60 yrs. Most common mode of trauma
(Table 2) in both the groups is road traffic accident (10 in
groupl and 9 in group 2), followed by sports related injury in
group 1 and fall from height in group. Associated fibula fracture
was present in 18 (90%) participants in group 1 and 17 (85%)
patients in group 2.

Table 1: Age distribution of patients

Age Group (in years) Group 1 Group 2
20-30 3 3
31-40 6 8
41-50 8 5
51-60 1 2

Table 2: Mode of trauma to patients

Mode of Trauma Group 1 Group 2
Fall from height 2 3
Fall at home 1 2
Road traffic accident 10 9
Assault 2 2
Staircase injury 1 2
Sports related injury 4 2

Table 3: Morphology of fractures AO type

AO type Group 1 Group 2
43 Al 5 4
43 A2 10 8
43 A3 3 5
43 B1 2 3

The average duration of surgery in group 2 was 94 minutes
(range,70-120 minutes) whereas average duration of surgery in
group 1 was 85 minutes (range,65 to 105 minutes), (p=0.21)
meaning that difference between 2 groups regarding duration of
surgery is not significant. No significant intraoperative
complications were noted in both groups. Difficult reduction
was observed in 3 patients in group 1 and 4 patients in group 2.
Average time after which partial weight was started in groupl
was 7.6 weeks (range,6to 11 weeks) and in group 2, 9.5 weeks
(range,8 to 12 weeks),(p=0.005). Average time after which
patient was allowed full weight bear on the operated limb was

14.25 weeks (range,11-18 weeks) in groupl and 17.32 weeks
(range,14-22 weeks) in group2, (p=0.001). The average time
before union was 23.45 weeks (range, 16-36 weeks) in group 1
and 26 weeks (range,19-41 weeks), (p=0.09). Two patients in
group 1 (10%) failed to achieve union by 24 weeks. One of them
required autogenous bone grafting and went to union by 34
weeks and other patient required dynamization with bone
grafting and went to union by 36 weeks. Four patients failed to
achieve union by 24 weeks in group 2(20%). Two patients
required autogenous iliac bone grafting and union was achieved
by 36 weeks. One patient had implant failure with plate rupture
and required revision plating with autogenous bone grafting and
achieved union by 41 weeks.

Malalignment was found in 25% of patients in group 1 and 10%
of patients in group 2. Angulation in group 1 was 3.4 degree
(range, 0-12) and 1.0 degree (range, 0-9) in group 2

(p=0.04). Varus deformity of >5 degree was found in 4 cases
and valgus deformity >5 degree in single case in group 1. 2
cases in group 2 had deformity >5 degree, one had varus and
other had valgus deformity. Average shortening was 0.8 cm
(range, 0-1.5) in groupl and 0.3 cm (range, 0-1.3) in group2
(p=0.012). More than 1 centimeter shortening was present in
20% in group 1 and 10% in group 2. Operative site infection was
seen in 15% (all superficial) cases in group 1 and 25% (4
superficial and one deep) cases in group 2. Superficial infection
subsided with intravenous antibiotics and continued dressing,
one patient in group 2 with deep infection required wound wash
with secondary suturing and healed eventually. 2 patients in
groupl had screw breakage which was removed with uneventful
healing, and 1 patient had screw back out which was removed
percutaneously but it had no effect on healing. One case had
implant failure with plate rupture in group2 due to premature
weight bearing and was treated with revision plating and bone
grafting.

Functional outcome (Table 4) was assessed by Olerud and
Molander Functional Evaluation Score (Percentage of normal).
Both the group has good outcome scores with slightly better in
group 1.

Table 4: Functional evaluation (Olerud and Molander Functional
Evaluation Score)

Function Group 1 Group 2
Excellent (91-100) 7 3
Good (61-90) 13 15
Fair (31-60) 00 2
Poor (0-30) 00 00

Fig 1: Distal Tibia Operated With Nailing Distal Tibia Operated With
Locking Plate

~ A3~



National Journal of Clinical Orthopaedics

Discussion

Both groups were comparable with regards to age, sex and
fracture types. Mean age of cases was 40 years in group 1
compared to 42 years in group 2. Most common mode of trauma
in both groups was road traffic accident (50 % cases) followed
by sports related injury in group 1(20% cases) and fall from
height in group 2 (15% cases).This is similar to previous study
conducted by Aso Mohammed et al. in which mean age of cases
was 42 years with male to female ratio 4:1 and most common
mode of trauma was road traffic accident [°l. Associated fibula
fracture was present in 90% in group 1 and 85% patients in
group 2. We fixed fibula in all cases either with plating or
intramedullary rod. Kumar et al. reported that an intact fibula or
fibular plate fixation provides initial rotational stability and
minimizes varus or valgus angulation in distal tibia fractures
treated with either nailing and plating group 1. 65% were closed
and 35% grade 1 open type in group 1 cases compared to 75%
closed and 25% grade 1 open in group 2. Both groups were
comparable in this regard. The average duration of surgery in
group 2 was 94 minutes (range, 70-120 minutes) whereas
average duration of surgery in group 1 was 85 minutes (range,65
to 105 minutes), (p=0.21) meaning that difference between 2
groups regarding duration of surgery is not significant. No
significant intraoperative complications were noted in both
groups. Proximity to ankle joint amplifies the bending moment
of the distal segment and may facilitate fracture propagation into
the ankle joint I &, No between two groups. Higher rate
of delayed union was found in group 2(20%)
compared to group 1(10%). Two patients in group 1
failed to achieve union by 24 weeks. One of them

required operated limb in significant earlier time and able to
perform independent activities at earlier time compared to group
2. There was no significant difference in union time between
two groups. Higher rate of delayed union was found in group
2(20%) compared to group 1(10%). Two patients in group 1
failed to achieve union by 24 weeks. One of them required
autogenous bone grafting and went to union by 34 weeks and
other patient required. Dynamization with bone grafting and
went to union by 36 weeks. Four patients failed to achieve union
by 24 weeks in group 2(20%). Two patients required autogenous
iliac bone grafting and union was achieved by 36 weeks. One
patient had implant failure with plate rupture and required
revision plating with autogenous bone grafting and achieved
union by 41 weeks.

Angular deformity was found in 25% of patients in group 1 and
10% of patients in group2. Mean angulation in group 1 was 3.4
degree (range, 0-12) and 1.0 degree (range, 0-9) in group2
(p=0.04). Varus deformity of >5 degree was found in 4 cases
and valgus deformity >5 degree in single case in group 1. 2
cases in group 2 had deformity >5 degree, one had varus and
other had wvalgus deformity. This shows that angular
malalignment were more common in groupl. This complication
may initially result from an incorrect entry site and entrance
angle. In addition, the incidence of malalignment may be caused
by instability due to the large difference between the diameter of
the implant and medullary cavity of distal metaphysis. The nail
does not contact the metaphyseal cortex; therefore it may
translate along the interlocking screws unless Anteroposterior
locking is also performed [ 1% 1 The use of Polar screws has
been described as additional stabilization technique and
reduction tool to increase the strength of bone implant construct
(12 Malalignment can lead to complaints from the patient with
regard to walking, practicing sports and so forth. Puno et al.

evaluated 27 patients with 28 tibial fractures at an average of 8.2
years (range, 6-12.5 years). They found a correlation joint
malalignment and clinical outcome for fractures of tibia.
Analysis showed that a greater degree of ankle malalignment
produces poor clinical outcomes. Long term effect of
malalignment needs to be evaluated further. Shortening (>1 cm)
was found in 20% of patients in groupl and 10% of patients in
group2. Average shortening was 0.8 cm (range, 0-1.5) in groupl
and 0.3 cm (range, 0-1.3) in group2 (p=0.012) clinically
significant shortening was found in only 2 cases treated with
intramedullary nailing and one case treated with plating. Most
important postoperative complication in nailing group anterior
knee pain and postoperative infection patients treated with
plating group. Incidence of anterior knee pain in nailing cases
was 30%. This complication is seen exclusively in nailing group.
Operative site infection was seen in 15% (all superficial) cases
in group 1 and 25% (4 superficial and one deep) cases in group
2. One case had implant failure with plate rupture in group2 due
to premature weight bearing and was treated with revision
plating and bone grafting. Nail failure did not occur in our
patients because we reamed the intramedullary canal and tried to
use the nails of larger diameter. Patients treated with
intramedullary nailing have statistically better ankle range of
motion. Average ankle dorsiflexion was 15 degree and plantar
flexion 22 degree in nailing group compared to dorsiflexion of 9
degree and plantar flexion of 13 degree in plating group.
Additional procedures required in plating group were higher in
plating group (8 case) compared to nailing group (5 case). 3
patients required dynamization and 2 patients bone grafting to
achieve union in nailing group. 3 patients required bone grafting,
1 case wound wash, 2 case secondary suturing and one case
revision plating due to implant failure.

Higher average functional ankle score was found in nailing
group compared to plating group. The average Olerud and
Molander Score was 86 (range, 75-93) in group 1 and 80 (range,
59-93) in group 2 (p=0.008).

Conclusion

These results indicate that both modalities of treatment deserve a
place in treating distal metaphysical fractures of tibia. Both
modalities of fixation deserve place in management of distal
metaphysical tibia fractures. Overall results were comparable in
both groups. Union time was shorter with intramedullary nailing
compared to plate and screw method. Locked intramedullary
nailing has an advantage in restoration of ankle motion and
reduced wound problems. Locked plate and screws can restore
alignment better than intramedullary nails but the long term
effect of malalignment needs further evaluation. Better
alignment can be achieved with the use of locked intramedullary
nails by careful attention to the technique of central guide wire
placement and avoiding eccentric reaming. Use of blocking
screws improves alignment and strength of bone implant
construct. Additional procedures required to achieve union were
higher in locked plates. Simple intra-articular extension (AO
type B1) is not contraindication to locked intramedullary nailing.
Use of minimally invasive technique in plating reduces the
wound problems and successively employed with bridge plating
of communited metaphysical fractures of distal tibia. Functional
ankle scores were higher in nailing group compared to plating
group. Anterior knee pain is noted only with intramedullary
technique and no knee complications were noted with plating
group. Intramedullary nail being load sharing device,
comparatively early mobilization can be started. Prolonged
duration of protected weight bearing was required in patients
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treated with locked plate and screws.

We recommend locked intramedullary nailing with at least two
distal locking screws in AO type 43A1, 43A2, 43B1 and plating
by minimally invasive technique in 43A3 fracture types. Due to
small number of patients involved in our study, we cannot draw
any definitive conclusions from our preliminary results but view
them as valuable basis for further studies.

Further research is necessary, in order to evaluate whether this
surgical technique in long term provides us with the safe and
effective management options for distal tibia fractures.
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