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Abstract
Introduction

The purpose of this study was to evaluate the management of distal tibial fractures treated by interlocking
nail and plate osteosynthesis and to assess their functional outcome according to the American Orthopaedic
Foot and Ankle Society (AOFAS) score and complications.

Methods

Twenty patients were operated on in each group, i.e., intramedullary nailing (IMN) and plating (minimally
invasive plate osteosynthesis, MIPO). The patients were regularly followed up at six weeks, 12 weeks, six
months, and one year and evaluated clinically and radiologically with respect to operating time, union time,
and functional outcome on the basis of AOFAS score and complications.

Results

The mean union time for the IMN group was 18.45%2.45 weeks and for the MIPO group was 20£3.21 weeks
(p-value >0.05). The mean AOFAS score in the MIPO group was 91.2+6.81 and in the IMN group was
92.6%5.41 (p-value >0.05). Lesser complications in terms of implant irritation, ankle stiffness, and infection
were observed in the IMN group than in the MIPO group (p-value <0.05).

Conclusion

Both the IMN and MIPO groups had satisfactory outcomes for treating distal tibial fractures, with a higher
risk of wound complications in the MIPO group.

Categories: Orthopedics
Keywords: wound complications, aofas score, intramedullary nailing, locking plating, distal tibia fracture

Introduction

The incidence of distal tibial fracture is 0.6% and constitutes approximately 10%-13% of all tibial fractures
[1]. Distal tibial fractures are usually associated with significant soft tissue injury, and if they are not treated
properly, they can cause significant long-term morbidity. Precarious blood supply and lack of adequate
muscle coverage make the patient prone to a gamut of complications such as delayed union, non-union, and
wound-related complications.

The distal tibial metaphysis is drawn by constructing a square with its side defined by the widest portion of
the tibial plafond [2].

Currently, both minimally invasive plate osteosynthesis (MIPO) and intramedullary nailing (IMN) are
established procedures with their pros and cons. Nailing is more frequently associated with knee pain and
malalignment [3,4], whereas plating results in more wound problems and implant prominence [5].

The American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hind foot score is a commonly used
clinical rating system to assess ankle and hind foot function. The scale consists of a 100-point scoring
system with three main components: pain, function, and alignment.

The purpose of this study was to compare the outcomes of management of extra-articular distal tibial
fractures treated by MIPO and IMN based on clinical and functional outcomes (AOFAS score) and
radiological outcomes by serial radiographs and complications.

Materials And Methods

This was a prospective cohort study conducted on 40 consecutive patients with extra-articular distal tibial
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fractures between September 2018 and September 2020. Written informed consent was obtained, and the
patients were enrolled after clearance by the institutional ethics committee. Patients were allocated to
either the IMN (group one) or the MIPO group (group two) based on the preference of the treating surgeon.

The inclusion criteria were patients with fractures of the distal end of the tibia with no articular incongruity
(AO/OTA 43 A), fractures less than three weeks old at the time of surgery, and skeletally mature patients
(>18 years). Patients with pathological fractures, fractures with intra-articular extension, associated
malleolar fractures or ankle dislocations, open fractures, any prior pathology in the ankle joint, segmental
tibial fractures, patients with neurovascular injury, patients who were medically unfit or not willing for
surgery, or any other fracture in the ipsilateral extremity were excluded from the study.

Patients were compared with respect to the AOFAS score (primary outcome measure), surgical time,
complication rate, and union time (secondary outcome measures).

After stabilisation and splinting the fracture in the emergency, the patients were radiologically investigated
by traction X-ray of the affected ankle with leg anterior-posterior (AP) and lateral (LAT) views and routine
haematological work-up. CT scan was obtained in some patients to rule out intra-articular extension.
Patients with gross swelling were splinted until swelling subsided and operated after the appearance of
wrinkle sign.

Surgical technique
Fixation by Intramedullary Nail

Patients were laid supine on the operating table, and the limb was prepped and draped up to the mid-thigh.
Fibula fracture, if present in the distal one-third, was fixed either with a plate or an intramedullary titanium
elastic nail based on the preference of the treating surgeon. The knee was flexed to 90 degrees and the leg
was suspended by the edge of the table. A 5 cm midline incision was made over the ligamentum patellae and
retracted laterally. The entry point was on the anterior edge of the tibial plateau and was centered over the
medullary canal in the AP view. Entry was made with a curved awl. The fracture was reduced, and a guide
wire was passed across the fracture site.

If closed reduction was unsuccessful, a reduction clamp was applied percutaneously or with a small incision.
Reaming of the medullary canal was performed sequentially up to an appropriate size. In some cases, a
blocking screw (poller screw) was placed in the distal fragment to guide the nail and correct the fracture
deformity. A tibial intramedullary interlocking nail was inserted over the guide wire under image intensifier
control. Three distal locking and two proximal locking were performed.

Fixation by Distal Tibial Locking Plate

The patient was placed on a radiolucent operating table in the supine position and a tourniquet was applied.
Pressure was set according to the systolic blood pressure. The leg was prepped and draped up to the mid-
thigh. The length of the plate was estimated by placing it on the skin while checking its position using
fluoroscopy. A precontoured locking distal tibia plate of appropriate length was selected depending on the
fracture geometry. A 3 to 4 cm anteromedial incision was made at the tip of the medial malleolus, and the
plate was subcutaneously slid proximally along the medial surface of the tibia after making a tunnel with a
tunneling device. After reducing the fracture closed or by percutaneous reduction manoeuvres, the plate was
fixed with at least four locking screws distally and three locking screws proximally. Fixation of the fibula was
performed at the discretion of the treating surgeon. After that, the wound was closed in layers and the
dressing was applied.

Follow-up and rehabilitation protocol

All patients were followed up in OPD at six weeks, 12 weeks, six months, and one year. We allowed partial
weight bearing only after signs of union in the form of bridging callus on at least three cortices out of four
on radiograph and clinically as the absence of tenderness and movements at the fracture site. At each visit,
radiographic evaluation was performed by taking radiographs of the ankle with leg anteroposterior and
lateral views to check for alignment. Signs of radiographic union and functional evaluation were performed
using the AOFAS score [6].

Statistical analysis

Quantitative data were compared using Student’s t-test, and qualitative data were analysed using the chi-
square test. All statistical calculations were performed using SPSS version 16 (Chicago, IL, USA), and the
level of statistical significance was set at 0.05.

Results
A total of 20 patients were operated in each group i.e. IMN group and MIPO group. Five patients in the IMN
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Demographic parameter
Age (years)

Left side/Right side
Male/Female

Injury surgery interval (days)
Operative time (minutes)
AOFAS score

Union time (weeks)

group and three patients in the MIPO group did not meet the inclusion criteria and were therefore excluded
from the study. There were 13 males and seven females in the MIPO group and 12 males and eight females in
the IMN group. In the MIPO group, eight fractures were on the left side and 12 fractures were on the right
side. In the IMN group, nine fractures were on the left side and 11 fractures were on the right side. The mean
age of the patients in the IMN group was 36.4*=13.1 and in the MIPO group was 38.6+15.1 (p-value >0.05).
The mean interval from injury to surgery was 15.5+3 days in the MIPO group and 8.15+4.26 in the IMN group
(p-value <0.05) (Table ).

Plating group Nailing group Statistical significance
38.6+£15.1 36.4+13.1 >0.05
8/12 9/11 >0.05
13/7 12/8 >0.05
12.543 13.15+4.26 <0.05
63.8+10.13 61.2+10.79 >0.05
91.2+6.81 92.6+5.41 >0.05
21.07+2.05 18.29+2.13 >0.05

TABLE 1: Demographic parameters and clinical results

AOFAS: American Orthopaedic Foot and Ankle Society

The mean operative time in the MIPO group was 63.8+10.13 minutes and in the IMN group was 61.2£10.79
minutes (p-value >0.05). The mean follow-up duration was 14.1+1.74 months in the MIPO group and
14.4%1.63 in the IMN group (P-value >0.05).

The mean union time in this study was 18+2.45 weeks in the IMN group and 20 * 3.21 in the MIPO group (p-
value >0.05).

The mean AOFAS score in the MIPO group was 91.2+6.81 and in the IMN group was 92.6+5.41 (p-value
>0.05). The mean union time in the MIPO group was 21.07+2.05 weeks and in the IMN group was 18.29+2.13
weeks.

Union occurred in 90% (n=18) of patients in the IMN group (Figure [-3) and 85% (n=17) in the MIPO group
(p-value >0.05) (Figure 4-6).
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FIGURE 1: Pre-operative radiograph of distal both bone leg fracture
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FIGURE 2: Post-operative radiograph

2023 Nath et al. Cureus 15(11): e48321. DOI 10.7759/cureus.48321 5of 11


https://assets.cureus.com/uploads/figure/file/776977/lightbox_96b8f9d0772e11eeaf717d193e3d51dd-WhatsApp-Image-2023-10-03-at-8.06.45-PM.png

Cureus

FIGURE 3: Follow up at six months showing complete union
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FIGURE 4: Pre-operative radiograph of distal both bone leg fracture

FIGURE 5: Post-operative radiograph
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FIGURE 6: Follow up radiograph at one year showing complete union

Fibula was fixed in 75% (n=15) of patients in the MIPO group and in all the patients of the IMN group. Wound
complications and infection occurred in 15% (n=3) patients in the MIPO compared to no infection in the IMN
group (p-value <0.05). Non-union occurred in two patients in the IMN group and three patients in the MIPO
group (p-value >0.05) (Figure 7).
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FIGURE 7: Non-union at distal tibia fracture site treated with
intramedullary nailing

Discussion

The treatment of distal tibial fractures has always been considered challenging because of poor blood supply
to the skin and bone. In addition, because of the severity of injury, swelling occurs rapidly in the post-injury
period, which precludes early internal fixation in these fractures. The goal of treatment in these fractures is
to restore length, alignment, and rotation while preserving soft tissue integrity. The long lever arm, canal
enlargement in the metaphyseal region, and epiphyseal-metaphyseal fixation problems make reduction and
nailing technically difficult in these types of fractures [7,8]. Several studies have reported a high rate of
infection and irritation due to the prominence of the implant during MIPO plating of the tibia [9,10].

In this study, 48 patients were enrolled during the study period, of which eight patients were excluded
according to the exclusion criteria mentioned. Of the remaining 40 patients, 20 were operated on using the
MIPO technique with a distal tibia locking plate. The remaining 20 patients underwent surgery using an
intramedullary interlocking nail with a distal tip locking nail and three locking screws in the distal fragment.
Fibulae were fixed in 75% (n=15) of patients in the MIPO group at the discretion of the operating surgeon,
whereas they were fixed in all patients in the IMN group. Most patients in this study were males 62.5%
(n=25). In our study, right-side fractures were more common 57.5% (n=23).

In this study, the mean injury surgery interval was 15.5%3 days in the MIPO group and 8.15%4.26 in the IMN
group, which was significant (p value <0.05). This shows that patients can be operated earlier with
intramedullary nailing devices than with plating because it is soft tissue friendly. In a study by Vidovic et al.
[11] on distal tibial MIPO plating, the authors reported a mean time to operation of 10.4 days (range 7-14
days) in patients in whom an external fixator was applied.

In our study, the mean operative time in the MIPO group was 63.8+10.13 minutes and in the IMN group it
was 61.2+10.79 min (p-value >0.05). In the study done by Daolagupu et al. [12], Guo et al. [13], and Janssen et
al. [14], significantly longer operative time in the locking compression plate (LCP) group compared with the
IMN group was reported (p-value <0.001).

Studies conducted by Yang et al. [15] and Dolagapu et al. showed earlier union in the IMN group, which was
significant. Other studies such as Guo et al., Ram et al. [16], Im et al. [17], and Janssen et al. found no

significant difference in the union rate between the plating and IMN groups. We found a shorter union time
in the IMN group than in the MIPO group, but the difference was not statistically significant (p-value<0.05).

The mean AOFAS scores in the MIPO and IMN groups were comparable in our study (p-value >0.05). Guo et
al. and Patil et al. [18] also reported comparable scores between the two groups. Daolagupu et al. also
showed similar functional outcomes between the two groups, but using different functional outcome criteria
(Johner and Wruh’s criteria).

2023 Nath et al. Cureus 15(11): e48321. DOI 10.7759/cureus.48321 9of 11


https://assets.cureus.com/uploads/figure/file/776990/lightbox_04c1ad8062d211ee83650f9adc3f8e36-WhatsApp-Image-2023-10-03-at-8.08.30-PM.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

In our study, no infection or wound complications occurred in the IMN group, whereas these complications
occurred in 15% of cases (n=3) in the MIPO group. There was no significant difference (p-value 0.42)
between the nailing and plating groups in Vallier et al. [19]. Daolagupu et al. reported higher rates of
infection and implant irritation in the plating group than in the nailing group, which is comparable to our
results.

A limitation of our study is that it is a non-randomised study, which may result in bias. Another limitation is
the shorter follow-up and lesser number of subjects in this study, which may be the cause of the insignificant
difference in functional outcome. Fibula fixation, on the one hand, improves alignment; on the other hand,
it may result in delayed union and non-union. Addressing this issue will require a specific randomised
controlled trial on a larger number of subjects comparing outcomes between fibula fixation and non-
fixation groups.

Conclusions

We conclude that both intramedullary nailing and MIPO plating produce satisfactory results for the
treatment of distal tibial fractures. With regard to union time and union rate, both treatment

methods showed no statistically significant difference. MIPO for distal tibial fracture results in a higher rate
of wound complications than intramedullary nailing.
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