
Introduction
Trauma is a growing global public health concern and a 
major cause of death and disability worldwide. Each year 
nearly 5 million people worldwide die from injuries, approxi-
mately the number of deaths caused by HIV/AIDS, malaria, 
and tuberculosis combined. Ninety percent of these injuries 
occur in developing countries and that number is growing. 
Road trafic accidents account for 1.2 million of these 5 mil-
lion deaths. For each death from trauma, three to eight 
more are permanently disabled1-3.  Accidents involving mo-
tor vehicles are the main cause of nonfatal injuries, with 
majority being musculoskeletal trauma.
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What is SIGN?
SIGN    means  Surgical Implant  Generation Network.
With the mission of improving fracture care worldwide, it 
was created in 1999 as a  humanitarian, non-profit corpora-
tion. Goal was to provide improved health care and appro-
priate orthopaedic treatment of fractures at little or no cost 
to people in need throughout the developing world. SIGN 
project is the brain child of American Orthopaedic Surgeon 
Dr. Lewis G Zirkle . Under this project they provide SIGN 
nail with its accessories free of cost worldwide to under 
privileged people who simply can not afford health care af-
ter trauma. There are more than 150 projects worldwide in 
poverty stricken countries of Africa, North & South America 
and Asia4.  We began our journey as SIGN family in Febru-
ary, 2011.

What’s the speciality of SIGN nail?
The SIGN system is a solid Intramedullary Nail (IMN) with 
interlocking capability through a mechanical aiming device 
that enables the placement of proximal and distal interlock-
ing screws without the need for image guidance. The nails 
are made of stainless steel, solid-stronger with less bend-
ing than hollow nails. Less infection as less area for biofilm 
to adhere. Slots-allow for compression and distraction of 
fracture site to accelerate healing. For operative fixation,

l  No need of  C-Arm

l  No need of power reaming

l  No need of fracture table.
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ABSTRACT
Background: The Surgical Implant Generation Network (SIGN)  intramedullary nailing system was designed to treat long 
bone fractures in developing countries. SIGN project is the brain child of American Orthopaedic surgeon Dr. Lewis G Zirkle 
with objective of supplying free implants for long bone fracture patients who lives below poverty level. To evaluate the result 
of SIGN nail treatment for long bone fracture.

Materials and methods: This prospective observational study was carried out from February 2011 to February 2014 at the 
Department of Orthopaedics, Chittagong Medical College Hospital, Chattogram. Patients presented with trauma and long 
bone fractures were initially stabilized according to ATLS protocol and later on definitive fixation done with SIGN nail accord-
ing to OT availability. Patient demography, fracture characteristics and outcome measures in terms of duration of surgery, 
hospital stay, complications (Superficial & deep infection) weight bearing time & union time were studied.

Results : Out of 68 patients, 61 were male and 7 were female. Age range was 18-65 years. 50 cases were femur fracture and 
20 cases were tibia fracture. Among them 2 patients had bilateral femur fracture. In case of  tibia, closed reduction was done 
in 8 cases. All the other cases were fixed after open reduction. 5 cases were revision surgeries which were previously fixed 
with other methods. In 6 cases, dynamization done due to delayed union. In 4 cases, there was distal screw hole infection. 
Hospital stay was 1-3 wks and time of union was 20 wks. 1 case of non union reported.

Conclusion: SIGN nail fixation for long bone fractures was the most effective method of treatment and had an excellent re-
sults. It is effective in fixation of acute fracture as well as late cases and non unions.
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So, can be used in countries where health care infrastruc-
ture does not provide these supports 5-7. Chattogram is the 
port city of Bangladesh with lots of heavy industrial outlets 
with good population of trauma victims. Most of the victims 
are the working force and the only income generating 
source of their family.  Due to economic constraints, most 
can not afford proper treatment leading to increasing num-
ber of permanent disability each year. SIGN opened the 
door for these poverty streaked sufferers and brought smile 
back to their family members.
This is a prospective observational study to evaluate the 
result of  long bone fractures (Femur & tibia) treated with 
SIGN nail.

Materials and methods
This is a prospective observational study. Study period was 
between  February 2011 to February 2014. The place of 
study was Department of Orthopaedics, Chittagong Medi-
cal College Hospital, Chattogram. Patients presented with 
trauma and long bone fractures were initially stabilized ac-
cording to ATLS protocol. Patients who met the criteria & 
gave consent to get enrolled in the programme were se-
lected and definitive fixation done with SIGN nail. Patient 
demography and outcome measures were studied in terms 
of duration of surgery, hospital stay, complications (Superfi-
cial & deep infection)  & union time. 

Inclusion criteria
l  Age – 18 years & above
l  Close fracture and Gustillo type-1, II &
     III-A  fracture of shaft of tibia & femur
l  Patient unable to bear expenses of  treatment
l  Who consented to come for follow up.   

Exclusion criteria
l   Age < 18 years
l  Fracture within 5 cm of proximal & distal articular surface
l  Gustillo type III-B & III-C fractures
l  Fracture shaft with intra articular extension
l  Serious head injury, spinal injury & polytrauma patient.

Before commence the study necessary permission was ob-
tained from the proper authority.

Results
Total number of patients were 68. 61 were male and 7 were 
female.11 cases lost in follow up.
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Age range was 18-65 years (Av. 38 years). 

59 cases were following motor vehicle accident.

50 cases were Femur & 20 cases were Tibia. One patient 
had ipsilateral fracture of femur and tibia. Another patient 
had bilateral fracture femur.

Figure 2 : Chart showing number of tibia and femur

8 cases of Tibia were done by closed method & rest were 
done by open procedure. Operative time  was 105 minutes 
(Range 60-180 minutes).  All done by antegrade nailing. 5 
cases were revision surgeries. Dynamization in 6 cases 
due to delayed union. In 4 cases, distal screw hole infection 
found. Among them two were deep seated infection. Hospi-
tal stay was 1-3 wks (Av. 14 days).  Weight bearing was al-
lowed after 12 wks. Mean time of union was 20 wks. 1 case 
of non union reported.

Figure 1 : Chart showing male-female ratio

Figure 3 : Complications after surgery

Gustillo III-A Segmental # Femur After fixation with SIGN nail 9 mnth after surgery

Figure 4 : Segmental comminuted fracture Femur –pre 
op/post op /after union



Figure 5 : Fracture Tibia fibula- pre op/ after union/removal
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Mode of injury was motor vehicle accident in 59 out of 68 
cases. All the cases in our series were done antegradely. 
All needed open reduction except 8 cases of tibia which 
could be done by closed method. Patients who were oper-
ated after three weeks and those with multiple comminution 
were augmented with autogenous cancellous bone graft. 
Follow up was done at 2 wks, 6 wks, 12 wks and subse-
quently at every 12 wks interval. Healing rate with SIGN 
nail was comparable to reported cases done by closed 
methods8-10. All fractures healed except one after intrame-
dullary fixation with the SIGN nail.  6 fractures required nail 
dynamization for the treatment of delayed union. Two inter-
locking screws located distant from the insertion point 
missed the screw hole of nail, acted as polar screw and did 
not lead to any further complications. Two distal fractures 
healed in valgus angulation of  >10 degree. Hospital stay 
for patients with SIGN surgery was 7-21 days . Complica-
tions encountered with this intervention included superficial 
(two patients) & deep infection (two patients)  all involving 
the distal screw site which is comparable with studies on 
SIGN nail by Ikem et al and Ikpeme et al11,12.  The superfi-
cial infections were managed by antibiotics and dressings  
with povidone iodine. Deep infection necessitated nail re-
moval after consolidation. Mean duration to union was 20 
weeks which is comparable to other studies with different 
nails11,8.  One case of non union was reported. It was an 
exchange nailing for previously operated fracture shaft of 
femur with conventional first generation hollow nail. The pa-
tient was an expatriate worker living in SaudI Arabia and 
follow up could be done only through internet.

Limitations
l  Sample size small.
l  Single centre study.

Conclusion
We serve a population of around 15 million living in an area 
of around 250 sq. miles with even some part of bordering 
Myanmar. Modern management of trauma patient is very 
expensive, difficult and far beyond the reach of average 
populations of our country. With the SIGN surgery, it is free 
of cost. Patients heal more quickly, shortening their hospital 
stay. Therefore, the burden on families is reduced allowing 
them to return home and to their livelihood early.
SIGN nail fixation for long bone fractures was an effective 
method of treatment and had  excellent results. It is effec-
tive in fixation of acute fractures as well as late cases and 
non unions. 
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Discussions
Road traffic accidents are the major cause of long bone 
fractures in developing world, and tibia and femur are the 
most commonly involved bones. Males most commonly in-
volved. Most cases were following motor vehicle accident. 
SIGN nail is a solid nail with a 9 degree bend in proximal 5 
cm. Has two dynamic locking slots distally and one dynam-
ic and one static slot proximally. Designed to be placed 
without use of fluoroscopy, power reaming or a fracture ta-
ble and may be inserted in either an antegrade or a retro-
grade direction5-7. Open reduction of the fracture usually 
necessary as no  fluoroscopy used  & since it is a solid nail 
no option to put guidewire after preliminary close reduction. 
Also there is a lengthy delay between the time of injury and 
surgery. Cause being late presentation and overload of pa-
tients at our centre. Closed IM interlocking nailing is the 
gold standard treatment8.

Fracture Tibia Fibula

Segmental comminuted fracture
Tibia Fibula pre and post op.

Fracture Shaft Femur & after surgery

Delayed union after
Dynamization done
->showing consolidation

2 years after surgery showing 
good healing

After consolidation & removal of nail Happy face of the pt. squatting

Figure 6 : Pre op/ Post op/After union

Figure 7 : Pre op/Post op/After union
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