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A B S T R A C T

One-hundred and three patients with intertrochanteric hip fractures as classified by the OTA 2007 system un-
derwent fixation using the telescoping AOS Galileo lag screw system and ES Nail (a long IM nail). Thirty-one
patients (76%) were female and ten (24%) were male, with an average age of 75.70 ± 11.3 years at date of
surgery. At final follow-up 21 (53%) patients returned to their pre-fracture ambulatory status, 20 (47%) had a
reduction in ambulatory status, and no patients were confined to a wheel chair. The telescoping capability of the
AOS Galileo lag screw allowed for a decrease in total length by 3.96 ± 3.04mm during fracture healing. The
TAD distance at final follow-up was 14.09 ± 4.69mm. Lateral protrusion of the lag screw into soft tissue did not
occur. There was one reported incidence of femoral head cutout, which occurred after the lag screw had tele-
scoped its entire distance and began functioning as a rigid non-compressible lag screw. All other fractures healed
uneventfully and no device failure occurred. The AOS Galileo telescoping lag screw has shown promise con-
cerning IT fracture fixation and will continue to undergo further investigation.

1. Introduction

Fractures of the hip, or proximal femur, can be complex injures due
to fracture patterns and the multiple comorbidities these patients often
present with. Ninety percent of hip fractures occur in patients greater
than 65 years old, 75% of which are women.1 Additionally, 47% of
proximal femur fractures occur at the intertrochanteric (IT) region.
Projections indicate the number of hip fractures occurring in the world
annually will rise from 1.66 million in 1990 to 6.26 million by 2050
with the incidence of hip fractures in the US predicted to reach 500,000
by 2040.2,3

Fractures of the femoral trochanteric region have been subjected to
numerous treatment options over the past decades. Intra-medullary
(IM) femoral nailing has become a widely used method for fracture
fixation, as several authors have reported on their effectiveness for the
treatment of proximal femur fractures.4–10

Fixed and sliding lag screws are viable options in conjunction with
IM nails for the treatment of IT fractures. These lag screw mechanisms
are subject to various complications including but not limited to lag
screw cut-out through the femoral head, lateral screw protrusion, and
lateral thigh pain. Fixed lag screw mechanisms are designed to decrease
the possibility of lateral screw protrusion or pain, at the cost of

increased risk to lag screw cut-out through the femoral head. Sliding lag
screw mechanisms are designed to decrease the possibility of cut-out,
which predisposes the patient to lag screw protrusion into the lateral
soft tissues.11 This lateral protrusion can often result in significant
lateral thigh pain often requiring local injections and occasionally
surgery to remove the screw (Fig. 1).11

The development of the telescoping lag screws has aimed to com-
bine the advantages of fixed and sliding lag screw mechanisms while
minimizing the complications of lag screw cut-out, lateral screw pro-
trusion and lateral thigh pain. Comparison of the telescoping peri-
trochanteric nail (PTN) (Biomet; Warsaw, IN) with the trochanteric
fixation nail (Synthes; West Chester, PA) in cadaver models showed a
significant decrease in the distance of lateral screw protrusion by the
telescoping lag screw, 0.25mm compared to 2.68mm. Cut-out through
the femoral head did not occur with either fixation system.12 To our
knowledge, no in vivo studies of the Biomet PTN are available in the
literature. The Targon PF (Aesculap, Tuttlingen, Germany) is a similarly
designed telescoping lag screw paired with an IM nail. Multiple studies
taking place in Europe and Japan have been reported; however the
device is not approved for use in the United States. The Targon lag
screw accommodates a greater range of collapse and has been asso-
ciated with complication rates of 0.07%–1.1%. These complications
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such as cut-out, back-out, and medial perforation of an anti-rotation
screw were seen in patients with complex fracture patterns.13–15

The present study investigates the AOS (Advanced Orthopedic
Solutions) telescoping Galileo Lag Screw System (GLS) in use with the
Extended-Short Nail (ES Nail) (Advanced Orthopaedic Solutions,
Torrance, CA) for IT fracture fixation. The AOS GLS System and ES Nail
are both FDA approved devices. The ES Nail is a long IM nail with distal
and proximal locking capabilities, and has been reported as an effective
treatment option for IT fractures of the hip.7 The telescoping feature of
the Galileo lag screw system can accommodate up to 10mm of short-
ening in length before the lag screw becomes a fixed/rigid system
(Table 1) (Fig. 2). The Galileo lag screw can be used in conjunction with
a Short and Long IM nail; this study only evaluated its use with the ES
nail (a long IM nail).

In this study we analyzed the telescoping capabilities of the AOS
Galileo lag screw system until bony union was identified radio-
graphically at approximately 6 months of follow-up. The authors re-
ceived research funding from Advanced Orthopaedic Solutions
(Torrance, CA). AOS was involved in preliminary study design. All
other aspects of study design, implementation, and manuscript pre-
paration were undertaken solely by the authors.

2. Materials and methods

A retrospective analysis of 103 consecutive patients undergoing
open reduction and internal fixation (ORIF) for inter-trochanteric
fractures of the proximal femur was conducted. Patients included in the
study were those subjected to an IT fracture as classified by the OTA

2007 system.16 Patients having pathologic fractures and those denied
medical clearance for surgery were excluded from the study population.
Fracture fixation was performed by one of four surgeons from a private
orthopaedic practice; surgical procedures took place at a large com-
munity based hospital after the patient presented to the emergency
department. IRB approval was obtained through the institution at
which all surgical procedures were performed. There were no changes
to surgical procedures or patient protocols during the study period.

The AOS trochanteric nail is placed in the customary percutaneous
technique on a fracture table with use of intraoperative fluoroscopy.
The Galileo lag screw is placed utilizing three critical steps of fixation
which differentiates it from other lag screws currently available:

1) Fixation of GLS to the trochanteric nail: a sheath at the lag screw
base expands to the portal diameter within the trochanteric nail,
fixing the lag screw to the trochanteric nail.

2) Intra-operative lag screw compression: an option to manually adjust
the lag screw length, known as intraoperative telescoping, is avail-
able during the release of lower extremity traction.

3) Removal of activation sleeve: this final step allows the GLS to
function as a telescoping screw postoperatively.

All patients received post-operative antibiotic prophylaxis and deep
vein thrombosis prophylaxis with low molecular weight heparin.
Postoperative weight-bearing status was determined by the operating
surgeon on the basis of fracture pattern and fixation. Post operatively,
patients were typically admitted to the acute rehabilitation ward for
two to three weeks, transferred to a skilled nursing facility or dis-
charged home. Patients were followed up at routine intervals until the
fracture was deemed healed based on clinical and radiographic exam.
Radiographic union was defined as bridging callus formation on three
or more cortices. At the final study follow-up patients were assessed
based on their clinical and radiographic presentation.

Patient demographic, radiographic, surgical and clinical data were
retrieved manually through electronic medical records (EMR).
Radiographic analysis was performed using software available through
PACS systems (Image Information Systems iQ-WEBX; London, UK)
(Philips iSITE PACS; Amsterdam, Netherlands). Radiographs were

Fig. 1. Lateral protrusion of a sliding lag screw requiring removal (not a patient
in this series).

Table 1
AOS Galileo Lag Screw Telescoping Capabilities.

Lag Screw length (mm) Distance of Telescope/Collapse (mm)

85 7
90 9
95–120 10

Fig. 2. The Advanced Orthopaedic Solutions telescoping Galileo Lag Screw in
comparison with a solid lag screw. The head of the lag screw (pink) telescopes
up to 10 mm into the shaft of the screw as the fracture heals. The base of the lag
screw (gold) expands within the portal of the IM nail to create a fixed me-
chanism.
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