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Abstract 

Introduction: Tibia is a subcutaneous bone and is more prone to trauma. Different treatment 
modalities exist for fracture shaft of the tibia. Intramedullary nailing in the treatment of fractures 
of the long bones was technically developed and popularized by Küntscher in the 1940’s. 
Treatment of tibial fracture in adult is a challenge to orthopedic surgeons due to poor soft tissue 
coverage and blood supply. 

Materials and methods: This study was prospective and interventional. This study was carried 
out in the private hospitals in Rajshahi over a period of 3 years. Total 35 patients with tibial shaft 
fracture were studied. Inclusion criteria were displaced closed diaphyseal fracture shaft of the 
Tibia, open fracture with Gustillo 1, 2 and 3A attended within 24 hours. Exclusion criteria were 
patient’s age below 16 years, grossly lacerated fracture, undisplaced fracture, patient unwilling 
to operate. Thirty three cases were operated within one week only two cases operated at 2 
months due to angulations following conservative treatment. Open fracture was fixed within 24-
48 hours. Broad spectrum antibiotic injectable Moxifloxacin was used in most of the cases for 2 
doses then oral, Injectable Meropenem was used for the open fracture. Those patients suffering 
from G-3A fracture wound were covered by Hemisoleal flap Two weeks after primary surgery 
and were uneventful. In most of the cases image intensification was not used only three cases 
needed image intensification in case the fractures in lower ¼ th of the shaft to see the end of the 
Nail. 

Results: Two patients developed postoperative superficial wound infection which was recovered 
by regular dressing. Only one patient needed post-operative cast support because the fracture 
was comminuted. All patients started Knee bending from first post-operative day. Full range of 
knee movement was found in all patients. All fracture united properly within 12 weeks to 22 
weeks with mean of 17 weeks. No cases of implant failure detected during the study period. 

Conclusion: The results of the current study reveal that the reamed interlocking nail in treatment 
of tibial diaphyseal fracture is safe, easy, successful and preferable method may be 
recommended as a stable fixation with early return to daily activities. 
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Introduction 
Tibia and fibula have the highest incidence of the 
diaphyseal fractures of the long bones.1 The 
subcutaneous nature of the medial border as well 
as the delicate blood supply increases the 
vulnerability to open injuries, deep infection, 
malunion and non-union.2    Moreover 
compartment syndrome, neuro-vascular injury and 
infection might add to this burden.  Fractures of 
the shaft of tibia cannot be treated by following a 
simple set of rules. Because of its location tibia is 
exposed to frequent injury.3 Tibial fractures can be 
treated nonoperatively as well as operatively. 
Fractures in which closed treatment is 
inappropriate can be treated with plate and screw 
fixation, intramedullay fixation and external 
fixation.3 

In the past, tibial shaft fracture were managed by 
immobilization in a plaster cast.4 

Thereafter functional brace has been used 
commonly The plating resulted in higher incidence 
of non-union, infection and fixation failure..6 1960s 
and 1970s external fixation was most popular.7 

The external fixation resulted in Pin tract infection 
and sometimes osteomyelitis of bone.8 

Intramedullary nailing is indicated for the majority 
of closed Mid shaft fractures of the tibia as well as 
for open fractures with adequate soft tissue cover.9 

Intramedullary nail (Lottes, Ender) has been used 
for a long time for fixation of tibia.10 The first use 
of an intramedullary rod is attributed by lambott in 
1907.11 In 1974 a semi-rigid triflange 
intramedullary nail is introduced for closed nailing 
in tibia without reaming.12 Since the late 1950’s 
open reduction and internal fixation (ORIF) was 
reserved for situations in which an adequate 
reduction could not be obtained by conservative 
means.13 ORIF often necessitates extensive 
dissection and tissue devitalization, creating an 
environment less favorable for fracture union and 
more prone to bone infection.13 Invention of 
interlocking systems especially closed technique 
has revolutionized the management of fractures of 
the tibia.14 It has eliminated most of the problems 
and complications associated with conservative 
methods and plating and made possible to stabilize 

even most difficult, segmental, severely 
comminuted and junctional fractures without 
jeopardizing its blood supply. These days 
interlocking nailing system uses the principle of 
closed technique of Alignment with superadded 
advantage of immobilization and stabilization with 
locking bolts without need of any external support 
(cast).15 Intramedullary nailing of the tibia greatly 
improves rotational stability. This procedure 
reduces hospital stay, provides early mobilization 
and better outcome anatomically as well as 
functionally.16 

The treatment of open tibial fractures is difficult 
and often controversial with no general consensus 
on their management.17 The management of open 
fractures is regarded as an orthopaedic 
emergency.18 The traditional method of treating 
open tibial fractures was with an external fixator 
preferably within six hours of injury.19,20 

Monolateral external fixation has been employed 
to treat open tibial fractures with great success; 
however, not without significant 
complications.21,22 With the improvement in 
antibiotic use and surgical technique, the use of 
intramedullary nails has evolved from low energy 
open Gustilo grade 1 and grade 2 fractures to more 
severe Gustilo grade 3 injuries, with excellent 
long-term results.23,24 

Both reamed andunreamed nails have become the 
accepted standard of care in many institutions 
ensuring axial Alignment, Early weight bearing, 
bony union and early return to pre-injury function 
with minimal complications.25-27 The use of locked 
intramedullary nailing of closed and grade 1 and 2 
open fracture is a safe techniques, it combines 
high rate of union with a low complications rate 
and early return to function.28 

Interlocking nail is an intramedullary nail that is 
fixed to the bone with screws at both ends. Close 
tibial interlocking nail is a procedure in which 
closed reduction of the fracture is done without 
opening the fracture site and then intramedullary 
interlocking nail is introduced at the tibial 
tuberosity and fixed at the both ends with screws. 
Close tibial interlock nailing was initially used 
without reaming but due to delayed union and 
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non-union the reamed interlocking was started. It 
provides the ability to control normal length, 
correction of angulations and rotation. In 
interlocking system, sophisticated equipment C-
ARM is sometimes need to locate and drill the 
distal screw site when difficulties arise and in 
distal fourth fracture to see the end of the nail. 

Objective of the study: To Evaluate Status of 
Union, Rate of infection, Mal-alignment, 
Functional Joint Movement. 

Material and Methods 
This study was prospective and interventional. 
This study was carried out in private hospital of 
Rajshahi over a period of 3 years. Total 35 patients 
were studied all were male. Inclusion criteria was 
Displaced closed fracture shaft of the Tibiaand 
open fracture Gustillo 1 , 2 and 3A attended  
within 24 hours. Exclusion criteria were patient 
below 16 years, Fracture with grossly lacerated, 
undisplaced fracture, patient unwilling to operate. 
Most of the cases was operated within one week, 

only two cases operated at 2 months due 
angulation following conservative treatment. Open 
fracture was fixed within 24-48 hours. Motor 
vehicle Accident was the main cause. Right leg 
was affected more than left. Mid shaft fracture was 
more than other part. 29 fractures were closed, 
3(Three) fractures were open (Gustillo type-1),one 
fracture was G-3A, Two patients had impending 
compartment syndrome with fracture blister. Total 
operating time was about 60 minutes. Broad 
spectrum antibiotic injectable Moxifloxacin was 
used in most of the cases for 2 days followed by 
oral, Injectable Meropenem was used for the open 
fracture. The G-3A fracture wound were covered 
by Hemisoleal flap after primary surgery and post-
operative period was uneventful. Most of the cases 
image intensification was not used only three 
cases needs image intensification those fracture 
was in lower ¼ th to see the End of Nail but for 
screw insertion C-Arm was not used. 

 

     
 
 
 

      
 
 

Fig: 1 A. Position of limb Fig: 1 B. Insertion of awl 

Fig: 1 C. Insertion of reamer Fig: 1 D. Nail & screw insertion 
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Operative Technique: Under Spinal anesthesia patient was positioned in supine. The fracture limb was 
hanged on the side of table. The entry site was made using an incision extending from inferior pole of 
patella to the tibial tuberosity. Patellar tendon was split vertically in the midline to select the entry site. If 
a transtendinous incision was used it is noted that the guide wire or awl entry should be medialized from 
the line of this split about 5 to 7 mm to gain a midline entry site into the tibia. The entry point was about 5 
mm below the articular cartilage just below pad of fat. After insertion of Awl, A rigid cannulated reamer 
of 8 mm introduced into the proximal fragment, the knee was flexed more than 900. One assistant pull the 
foot down to reduce the fracture site and another assistant will held the knee maintaining flexion. Then 
the guide wire was passed into the distal fragment, if the guide wire passed properly then grating 
sensation of the cancellous bone found, and subsequent thud of the guide wire hitting the plafond can be 
felt. 

Further reaming was done gradually by sequential reamer, we used rigid reamer. The canal is over-
reamed by 1 mm to allow passage of the nail. Then the nail was inserted maintaining the knee flexion 
more than 90o. After insertion of the nail limb was kept on the bed in figure of four positions. The screw 
was inserted with guidance of guide wire. Some times for putting of the distal screw k-wire were used for 
searching the distal screw hole. All four were screw used and the wound was closed. Sterile dressing was 
applied without any cast. 
 
Case- 1 
 
 
 
 
 
 
 
 
 
 
 
a) Preoperative x-ray right leg showing fracture tibia,  b) post-operative x-ray after closed nailing,            
c) follow up after 4 weeks,  d and e) follow up after 12 weeks. 
 
Case-2 
 
 
 
 
 
 
 
 
 
 
 
a) Preoperative x-ray right leg showing fracture tibia fibula, b) post-operative x-ray after closed nailing, c) 
follow up after 4 weeks, d) follow up after 8 weeks,  e) follow up after 16 weeks. 
 

Fig: 2a Fig: 2b Fig: 2c Fig: 2d 

Fig: 3b Fig: 3c Fig: 3d Fig: 3e 

Fig: 2e 

Fig: 3a 
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Results 
In our study most of the patients aged between 20- 
40 years. Most of the fracture was at the middle 
third. Closed fracture occupies 83%. Motor 
vehicle accident was the principle mode of injury. 
The mean operating time was about 60 minutes.  
All the fracture united at mean of 17 weeks.  

Table-1: Age distribution of the patients (n=35) 

Age(years) Number Percentage (%) 

20-30 11 34 

31-40 08 22 

41-50 05 14 

51-60 08 22 

61-70 03 8 

Table-2: Site of fracture (n=35) 

Site of fracture Number Percentage (%) 

Proximal 1/3rd 02 5.7 

Middle 1/3rd 26 74.2 

Distal 1/3rd 06 17.14 

Segmental 01 2.8 

Table-3: Mode of injury (n =35) 

Mode of injury Number Percentage (%) 

Motor vehicle 
accident 

32 91 

Fall from height 3 09 

All the patient have full Range of knee movement. 
7(20%) patients develop knee pain. Excellent 
results found in 32 cases. Only 3 cases found good 
result. Superficial infection occurs in 3 (8.5%) 
cases. Infection recovers by conservative 
treatment. No patient develops deep infection. No 
case of implant failure, malunion or nonunion 
during the study period. One patient cannot extend 
toes due to development of post -operative 
compartment syndrome.  

 

Table-4: Type of fracture (n=35) 

Type of fracture Number Percentage 
(%) 

Close fracture 29 83 

Open G-1 03 08 

Open G-3A 01 03 

Impending 
compartment 
syndrome with Blister 
formation. 

02 06 

Discussion  
This study was carried out to evaluate the results 
of closed reamed Nail for Closed and Open 
fracture Tibia Gustillo 1, 2, and 3A. Tibial 
fractures are the most common of the long bone 
fractures with an annual incidence of two tibial 
shaft fractures per 1000 individuals.29 The choice 
of treatment depends on fracture location, 
displacement, comminution, soft tissue condition, 
and local tradition, but for displaced shaft fractures 
in the adult, some studies recommend reamed 
intramedullary nailing as the preferred method.29,30 

The reamed intramedullary nail provides 
biomechanical advantages through its central 
placement, large diameter, and locking screws that 
secure rotation and length. A small incision for 
nail entry away from the fracture reduces the risk 
of infection, and auto transplantation of bone 
through reaming promotes bone healing.31 The 
procedure has a union rate greater than 95% for 
closed fractures in numerous clinical studies.32 

Larsen et al.33 studied 45 patients and concluded 
that the average time to fracture healing was 16.7 
weeks in reamed group and had two malunion. 
Our study shows union at 17 weeks with no 
malunion. 

Vidyadhara et al34 studied the clinico-radiological 
outcome of interlock nail in tibia in which he 
found that the average time of fracture healing was 
20.1 weeks while in our study it was 17 weeks. He 
also pointed out that meticulous intramedullary 
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nailing for tibial diaphyseal fracture has excellent 
clinico-radiological out come and is relatively 
safe. Court-Brown et al.35,36 studied 25 patients 
with average union time of 15.4 weeks with no 
infection, malunion, non union or delayed union. 
Result of healing time of our study similar or 
better than previous study. 

Infection rates are directly proportional to the 
severity of injury as defined by the Gustilo-
Anderson classification as well as the host 
comorbidities.37-39 Superficial infection usually 
resolves with minimal intervention; however, deep 
infection warrants multiple additional surgical 
procedures and often results in significant 
morbidity.40 Multiple studies reported infection 
rates following intramedullary nailing of open 
tibial fractures. Court Brown reported infection 
rates ranging from 1.8% to 12.5%.41 Yokoyama et 
al., Agrawalet al. and Joshi et al. reported deep 
infection rates of 6.1%, 10% and 10.1% 
respectively.42-44 The results in this study show a 
superficial infection rate of 8.5% and no deep 
infection and were comparable to international 
literature. 

The current management trend for Gustilo grade 1, 
2, and 3A open fractures of the tibia is to perform 
a reamed or undreamed intramedullary nail ideally 
within six to eight hours of injury.45 However, the 
traditional ‘six hour rule’ has been challenged in 
recent literature.46,47 Originally described by 
Friedrich in 1898, multiple studies have shown 
that this narrow time window should not be 
followed rigidly.48,49 In our local hospitals, patient 
usually not attended within 6 hours. The mean 
time to surgery for Open fracture was 24-48 hours. 
Although we still advocate surgical debridement 
and stabilization as soon as possible, this delay 
was not associated with the development of 
infection. 

Vaisto et al50 studied thirty six patients in whom 
12 (33%) patients were painless at knee and ankle 
and 24 (67%) patients had anterior knee pain at 
follow-up while in our study knee pain was 
observed in 07(20%) patients. 
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