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ABSTRACT

Of all compound fracture sites, the tibial shaft accounts for 63% of all
fractures. The best way to treat a compound tibia fracture is still up for
debate; available alternatives include closed reduction and cast
immobilization, open reduction and fixation using a plate or external
fixation, or closed reduction using intramedullary nailing. This
investigation involved 24 patients with compound tibia fractures treated
atthe orthopaedic department of a Tertiary Care Hospital with unreamed
interlocking solid tibia nailing. Every case was recent and primarily
distressing in nature. Following surgical preparedness, every case was
operated as soon as possible. All cases were followed up on for at least
9 months and the functional outcome was evaluated using Johner and
Wruh's criteria. When complex fractures of the tibia were treated with
unreamed solid tibia nailing, 58.33% of cases had outstanding outcomes,
24.78% had good outcomes, 8.33% had fair outcomes and 8.33% had bad
outcomes. In total, 91.33% of the patients demonstrated union within
nine months, with a complete range of motion and prompt mobilization.
According to the results of our study, unreamed solid tibia nailing is a
good alternative for early fixation with the advantages of few
complications, a high rate of union and early mobilisation.
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INTRODUCTION

The most frequent long bone fractures seen by
most orthopaedic surgeons are tibial diaphyseal
fractures. There are roughly 26 tibial diaphyseal
fractures per 1 lakh people annually in the normal
population. With a male incidence of roughly 41 per 1
lakh per year and a female incidence of about 12 per 1
lakh per year, men are affected more frequently than
women. Tibial fractures have a bimodal distribution,
with young males predominating™. The tibia has more
open fractures than any other major long bone
because one-third of its surface is subcutaneous along
the majority of its length. The tibia's blood supply is
more vulnerable than that of bones encased in thick
muscles?.

Tibial diaphyseal fractures are typically caused by
five different factors: falls, sports injuries, direct blows
orassaults, automobile crashes and gunshot wounds™.
The following factors serve a significant role in
prognosis: (1) Initial displacement quantity, (2)
Communition degree, (3) Ddevelopment of infection,
and (4) Severity of soft tissue injury excluding
infection'?.

Tibial fractures may be related to vascular,
neurological, or compartment syndrome. Since the
knee and ankle have hinge joints, rotatory deformity
following fracture cannot be adjusted. Due to the high
frequency of complications linked to these fractures,
management is frequently challenging and the best
course of action is still up for debate. To select the
most suitable treatment for a specific pattern of injury,
the management of the fractured tibia necessitates the
broadest expertise, greatest wisdom and finest clinical
judgement®.

The treatment of open tibia fractures must
accomplish three objectives. infection control, bony
union and function restoration are the three main
goals. These objectives depend on one anotherand are
typically completed in the order indicated by the
chronology. For instance, failing to stop an infection
encourages delayed union or non-union and delays the
limb's functional recovery.

The most common method of immobilisation in
the past has been a plaster cast, although this method
leaves the wound comparatively inaccessible and does
not necessarily maintain the length of the tibia™.
Unacceptably high rates of infection have been
produced by open reduction and internal fixation with
plates and screws®™ ). With more serious or localised
injuries, as well as concomitant displaced intra articular
fractures of the knee and ankle, this approach may be
chosen. Many truamatologists believe that external
fixation is the best option but it has drawbacks such
bulky frames, frequent pin track infections, non-unions
and malunions™?,

Charley™in his text “ closed treatment of common
fractures” said that he believed that eventual solution
to the tibial fractures would be a nonreamed
intramedullary nail.

Since image intensifier has made closed
intramedullary nailing possible, the choice of
intramedullary nailing, whether locked or unlocked,
has grown in popularity. A load-sharing tool, a nail is
rigid to axial and torsional forces. In comparison to
other types of internal fixation, closed nailing causes
the least disruption to soft tissue, fracture hematoma
and the natural process of bone healing. Open tibial
fractures have been successfully treated with
intramedullary nails like Lottes and Enders nails utilised
without reaming and these implants have been linked
tolowincidence of post-operative infection. However,
they are not recommended for communited fractures
as these fractures frequently shorten or move around
these tiny nails®*?.

Theincidence of communited fracture malunionis
reduced by locking intramedullary nails to the main
proximal and distal fragments. However, interlocking
intramedullary nailing has historically required
reaming, which cuts off the blood supply™*. Most
researchers advise against utilising intramedullary
nailing with reaming for grade Il and Ill open tibial
fractures since the rate of infection following
treatment of these fractures has been rather high. This
prompted us to plan a trial in order to research the
effectiveness of closed interlocking intramedullary
nailing without reaming in the management of open
tibial shaft fractures.

MATERIALS AND METHODS

After receiving ethical approval, the study was
carried out at the orthopaedics department of a
hospital providing tertiary care. Between August 2020
and March 2022, 24 patients with compound tibial
shaft fractures underwent wound debridement and
interlocking intramedullary solid tibia nailing without
reaming. All of the cases involved trauma and were
brought to the hospital within 24 hrs of the incident.

Study design: Prospective, Observational type of
descriptive study

Inclusion criteria:

e Age more than 18 years and less than 65 years

e Tibial shaft fractures >5 cm distal to the tibial
tuberosity and 7 cm proximal to the ankle joint
with or without fibula fracture

e Open fractures type |, Il, IlI-A according to Gustilo
Anderson classification

e Duration between injury and admission is within
24 hrs
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Exclusion criteria:

e Age less 18 years and not more than 65 years

e Associated intra-articular fractures of proximal/
distal tibia

¢ Closed fractures and Gustilo Anderson type IlI-B
and type llI-C fractures

¢ Pathological fractures

Surgical technique: Patients underwent surgery with
anesthesia, lying supine on a radiolucent table
(Fig. 1). The injured leg was flexed to relax muscles,
while the other was adjusted for the image intensifier's
movement. After prep, the limb was scrubbed and
painted with povidone iodine. Sterile drapes covered
the body. A vertical patellar tendon splitting incision
was made from the center of the patella to the tibial
tuberosity (Fig. 1). An entry portal aligned with the
medullary canal (Fig. 2). After widening the proximal
medullary canal by one-third, the fracture was
manually reduced under C-arm guidance.

The unreamed tibial nail (UTN) was manually
inserted, verified with an image intensifier, aided by a
slotted hammer. The nail was placed just below the
bone surface, confirmed in both AP and lateral views.
The connecting screw secured the nail via the insertion
handle and coupling block, guiding it into the tibia's
medial side. After tightening, the insertor/extractor
was attached and the nail was manually inserted, its
position verified with the image intensifier.

Proximal locking was preferred but distal locking
occurred first if there was a gap. The insertion handle
located proximal locking bolts and an incision was
made. The trocar and drill sleeve facilitated drilling
through both cortices with an electric drill. Locking bolt
length was determined with a depth gauge, with 2 mm
added. The locking bolts were inserted with a
hexagonal screwdriver (Fig. 2). For distal locking, the
image intensifier guided a Steinmann pin's placement,
drilling through both cortices and inserting and
tightening the locking bolt, ensuring proper placement.

The incised wound was cleaned, the patellar
tendon and skin sutured, sterile dressings applied,
arterial pulsations checked and support applied based
on the fracture pattern and reduction, with
intravenous antibiotics for seven days. Rehabilitation
started post-anesthesia recovery, including crutch
walking, sutures removed on the 14th day and partial
weight-bearing walking around the 28th day. Patients
were followed up at six-week intervals, with
assessments based on a specific proforma.

RESULTS

In this study, the majority of patients fell within
the 28-37 years age group, comprising 37.5% of the
cases. The youngest patient was 21 years old, while the
oldest was 62 years. Males predominated the patient

population, accounting for 66.67%, with females
representing 33.33%. Pedestrian automobile accidents
were the leading cause of fractures, responsible for
66.67% of cases. Among the fractures, right tibial
fractures were most common, making up 66.67% of
patients.

The Gustilo type Il classification constituted the
majority of compound tibial fractures at 50%.
Commuted fracture patterns were predominant,
occurring in 41.66% of cases. All surgeries were
performed within 3 days of trauma, with 5 cases
operated on within 12 hours. The majority of cases
were conducted under spinal anesthesia (22 cases) and
the remaining 2 under general anesthesia. A midline
patellar tendon splitting approach was consistently
used for nail insertion, with an average operation time
of 75 min (ranging from 60-120 min) (Table 1).

Secondary procedures included dynamisation of
nails in 4 cases (16.66%), broken screw extraction in 2
cases (8.33%) at 12 weeks postoperatively and skin
split grafting in 2 cases (8.33%) at 14 days
postoperatively. Union, defined as the presence of
bridging callus on two radiographic views and the
ability to bear full weight, was achieved in 91.66% of
fractures within a time frame ranging from 3-9 months,
with an average of 5 months (Case 1).

Knee motion results showed that 58.33% achieved
full range at 12 weeks, with more than 80% motion in
41.67%. Ankle motion results at 24 weeks indicated
that 66.66% achieved full range, while 25% achieved
over 75% motion and 8.33% had less than 50% motion
(Table 2).

Based on Johner and Wruh’s criteria, excellent
results were observed in 58.33% of cases, good results
in 24.78%, fair results in 8.33% and poor outcomes in
8.33% (Table 3). Complications included infections in 2
patients, superficial in Gustilo type Il and deep in type
IlI-A, which were successfully treated with oral
antibiotics and debridement in two cases. Additionally,
two cases experienced locking screw/bolt breakage

Table 1: Statistics of surgery
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Duration (hrs) No. of patients Percentage
<12 5 20.83
12-24 10 41.66
24-48 7 29.16
>48 2 8.33
Total 24 100.00
Table 2: Range of motion
Knee motion No. of cases Percentage
Full Range of motion 14 58.33
>80% knee motion 10 41.67
Total cases 24 100.00
Table 3: Functional outcome
Functional result No. of patients Percentage
Excellent 14 58.33
Good 6 24.78
Fair 2 8.33
Poor 2 8.33
Total 24 100.00
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Fig.2: Making Entry with Awl and Proximal Locking of Nail (clinical pictures)

and 2 patients reported knee pain lasting up to 9
months. Malunion occurred in one case with valgus
angulation and another with anterior angulation, both
within the specified limits, while two patients exhibited
shortening of more than 1 cm (Case 2).

DISCUSSIONS

Compound tibial shaft fractures pose management
challenges due to issues like soft tissue problems and
limited blood supply in the tibia. Recent advances in
wound coverage and fixation have reduced
complications but the ideal approach remains
uncertain™. The severity of the fracture, including
initial displacement, comminution and soft tissue
injury, significantly affects outcomes. Tibial blood
supply damage is another crucial factor in compound
fractures, emphasizing the need to preserve endosteal
vascularity.

The final outcomes of fractures' depend on two
key factors: the severity of the fracture, characterized
by initial displacement, comminution and soft tissue
injury and the integrity of the tibial blood supply.
Severe fractures lead to higher complication rates and
longer healing times regardless of the fixation method.

In compound fractures, both endosteal and periosteal
circulation are disrupted due to soft tissue damage and
stripping, highlighting the need to preserve endosteal
vascularity through stabilization techniques to avoid
further disruption.

The disadvantages of conventional plaster casting
include infection rates, malunion and shortening. After
treating 140 complex tibial fractures with a cast,
Nicoll™ found a 15% infection rate. According to
Brown and Hansen™, of 63 compound tibial shaft
fractures, 27 percent had healed with a shortening of
more than ten millimetres and 63% had healed with a
shortening of more than thirty millimetres. More
recently, he reported that a series of 24 open tibial
fractures treated with cast had a malunion rate of
12.5%. As aresult, stable fractures with little soft tissue
damage should only be immobilised in a plaster cast.
Although plate osteosynthesis offers firm fixation, it
may also cause infections. In a study by Smith et al.”’ of
219 open fractures treated the same day by internal
fixation, delayed union and infection occurred in 48%
and 20% of cases, respectively. Ruedi” reported a rate
of 11% in their extensive series of open tibial
fractures treated with a plate. The use of a plate is an
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Case 1(a-d): Radiographic pictures (a) Pre-Op, (b) Immediate post-Op and (c) Follow-Up (1 month) and

(d) Follow-Up (6 Month)
§ ‘

Case 2(a-c): Radiographic pictures (a) Pre-Op, (b) Fellow-Up 1 month and (c) Follow-up (3 months) unionin progress
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undesirable therapeutic option, according to Johner™,

who found that non-union was twice as common and
infection was five times more likely when compound
fractures were treated with plating.

External fixation is valuable for highly comminuted
open tibial fractures but often results in malunion™.
Intramedullary nailing with reaming offers control over
length, angulation and rotation but carries a high risk
of infection due to vascular disruption.

The blood supply is less damaged and infection
rates have historically been lower with intramedullary
nailing without reaming. Holbrook et al.” investigated
28 compound tibial fractures treated with external
fixation in a randomised, prospective trial comparing
external fixation with Ender nails and discovered a 14%
rate of deep infection, a 21% rate of pin tract infection
and a 36% rate of malunions. They found a 7%
infection rate and a 21% malunion rate for 29 similar

CONCLUSION

Our study shows that in Gustilo Anderson type |, Il
and lllI-A compound shaft tibia fractures, emergency
debridement and closed unreamed interlocking
intramedullary nailing appear viable. This procedure
has a number of benefits, including early patient
mobilisation that aids in fracture healing and prevents
joint stiffness, minimal blood loss, low infection risk,
encourages early union, easier follow-up, short
hospital stays and early return to activities, acceptable
complications rates in comparison to other treatment
modalities and overall decreased morbidity.
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