A Barbed Proximal Femoral Nailing System
for Isolated Intertrochanteric Femur Fractures:

Operative Outcomes

Benjamin W. Hoyt, MD'; Sarah A. Walsh, PhD'; Scott M. Tintle, MD'; and Romney C. Andersen, MD?

Intertrochanteric femur fractures are associated with high morbidity/mortality, necessitating strategies to limit time under
anesthesia, blood loss, and additional trauma while achieving maximal fixation in osteopenic bone. The Orthopedic Designs
North America, Inc. Talon DistalFix Femoral Nail System uses deployable barbs to maximize axial and rotational control
without distal interlock screws. The purpose of this study was to evaluate perioperative features and postoperative outcomes
in patients treated with the DistalFix Femoral Nailing System for isolated intertrochanteric femur fractures. Seventy-one
consecutive patients underwent intramedullary fixation for isolated intertrochanteric fractures with the DistalFix system
between January 2019-July 2020. Median operative time was 35 (33 - 40) minutes. Median estimated blood loss was 125
(75 - 150) cc. Median fluoroscopy time was 2.4 (2.2 - 2.9) minutes and dosage was 27.1 (18.0 - 35.2) mGy. Union occurred in
98% of patients; none experienced implant cutout, and 81.1% returned to previous mobility. The DistalFix system achieves
a high rate of union and return to function while limiting operative risk factors. (Journal of Surgical Orthopaedic

Advances 32(1):036-040, 2023)
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In the United States, an estimated 10.2 million adults have
osteoporosis, and an additional 43.4 million have low bone
mineral density based on femoral and spine densitometry:
These patients are at increased risk of sustaining fractures
of the proximal femur, which among all fractures are most
strongly associated with high morbidity and mortality, with
a one-year mortality rate of 27% While these represent only
an estimated 14% of all fractures, this number is expected to
rise with increasing life expectancy and older patient popula-
tions3 Given the increasing frequency of these injuries and
the high-risk patient population, there has been substantial
interest in optimizing management options, including intra-
medullary implant design and length.

The benefit of longer or distally locked intramedullary
devices is increased biomechanical stability, rotational con-
trol, and protection from late periprosthetic femur fractures
at the tip of the implant, particularly in severe osteoporotic
patients.#s However, these implants are associated with in-
creased operative times and blood loss and do not appear to
affect long-term outcomes.® The primary cause of increased
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operative times appears to be the need for incisions to place
interlock screws, especially in long stems where the inter-
locks are placed freehand. Placement of these bolts increase
operative time, radiation exposure, and opportunities for
hardware complications.”®

Orthopedic Designs North America, Inc. (ODi, Florida,
USA) received Substantially Equivalent status for their Talon
DistalFix Proximal Femoral Nail in 2011 by the US Food and
Drug Administration (FDA). The DistalFix Femoral Nail Sys-
tem uses deployable barb-like talons in both the lag screw
and the distal stem to achieve endocortical purchase and
maximize cancellous purchase in the femoral head-neck
junction. This endocortical fixation achieves axial and rota-
tional control proximally and distally without the need for
placing distal interlock screws (Fig. 1).

The theoretic advantages of this system include fewer in-
cisions and decreased blood loss, elimination of mechanical
stress risers from drill holes and interlocks, reduced radiation
exposure for freehand placement of screws, and shorter oper-
ation time.>° In response to these potential benefits, the lead
author transitioned to use of this system for all intertrochan-
teric femur fractures amenable to intramedullary fixation in
2018. The purpose of this study was to evaluate these clinical
measures and complications in patients treated with the ODi
Talon DistalFix Femoral Nail for isolated intertrochanteric
femur fractures. The null hypothesis was that intramedullary
fixation with this implant system would produce high rates
of stability while limiting operative time, blood loss, and ra-
diation exposure.

Methods

After receiving approval from our Institutional Review
Board, the surgery scheduling system was reviewed to iden-
tify all patients who presented with an intertrochanteric
proximal femur fracture (AO 31A) for which they underwent
intramedullary nailing at a Level Il regional trauma center be-
tween January 2019 and July 2020. Patients who were excluded
included two who sustained polytrauma necessitating con-
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FIGURE 1. Plain films demonstrating intertrochanteric femur fractures addressed with (A) DistalFix Femoral Nailing System and (B) long

cephalomedullary nail with distal interlock screw fixation.

current procedures at the time of nailing, two with retained
implants necessitating removal of an implant at the time of
surgery, and three with incomplete medical records. These
patients were excluded in order to limit confounding poten-
tial of these substantial additional procedures on operative
time, blood loss, and radiation exposure, leaving 71 patients
(29 male, 42 female) that met these criteria for intra-operative
metric analysis. Patient demographics and comorbidities
were collected to describe the patient population and injury
pattern (Table 1).

Primary intra-operative measures were operative time,
estimated blood loss (EBL), radiation time and dosage, and
perioperative blood transfusion. Other factors examined
were American Society of Anesthesiologists (ASA) status
and perioperative mortality, defined as death prior to three-
month follow-up, as a postoperative outcome in relation to
intra-operative measures.

Postoperative outcomes were assessed for patients treat-
ed with the DistalFix femoral nail. To perform this analysis,
all patients with available follow-up less than three months
were excluded. Of the 71 patients treated with the ODi Distal-
Fix system, 11 died before 3 months, and 7 were either lost to
follow up or transitioned to hospice with no plans for follow-
up evaluation, leaving 53 total patients for longitudinal analy-
sis. For these remaining 53 patients tip-apex distance (TAD),
comorbidities, and DEXA diagnosis of osteoporosis were
collected. Outcomes considered included union, defined as
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radiographic and clinical evidence of osseous union by 15
weeks, complications, pain scores on a visual analog scale
(VAS), and change in ambulatory status from pre-injury.
Statistical analysis was performed using RStudio (ver-
sion 1.3.1073, RStudio, PBC, Boston, Massachusetts, USA), and
GraphPad Prism (version 9.0.2, GraphPad software, San Diego,
California, USA). Linear and logistic regression were applied
to assess relationship between outcomes and patient demo-
graphics, fracture type, TAD, reduction quality,orbonedensity.

Surgical Technique

In accordance with AAOS recommendations, intra-
medullary fixation for intertrochanteric femur fractures is
performed as soon as safely achievable." The patient is po-
sitioned supine on a fracture table and the reduction is per-
formed prior to skin prep or incision whenever possible. A
small longitudinal incision is made in the lateral thigh and
carried down through the iliotibial fascia. The guide pin is
introduced through the tip of the greater trochanter and a
starting reamer is used to open the proximal femur. A ball-
tipped guidewire is then introduced and advanced to the
distal metaphysis and then over-reamed to appropriate cor-
tical chatter and both are removed. An appropriately sized
long femoral nail is then placed and sunk to the appropriate
depth, and the outrigger is used to place a guidewire in the
center of the femoral head through a second small incision.
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TABLE 1. Summary of patient demographics

Characteristic n=71
Sex

Female 42 (59%)

Male 29 (41%)
Age (years) 82 (71, 87)
ASA status

2 4 (5.6%)

3 48 (68%)

4 18 (25%)

5 1(1.4%)
Body Mass Index

Normal 40 (57%)

Obese 8 (11%)

Overweight 22 (31%)

Unknown 1
Smoker

No 58 (82%)

Yes 13 (18%)
Mechanism of injury

Fall from stepladder 1(1.4%)

Ground level fall 68 (96%)

Motor vehicle collision 1(1.4%

Pivot while standing 1(1.4%

Statistics presented: n (%); median interquartile range
American Society of Anesthesiologists

The wire is over-reamed and replaced with a cephalomedul-
lary lag screw. The set screw is then placed and tightened to
achieve the desired static stability or controlled compres-
sion collapse. Distal locking for the DistalFix is achieved by
passing the proprietary driver down the central cannula of
the nail and turning the driver clockwise to deploy the distal
talons. Cortical contact is registered initially through tactile
feedback, and continued deployment progress is then moni-
tored with fluoroscopy until the torque-limiting handle trips
or is radiographically indicated to stop. Proximal locking in
the femoral head-neck junction is achieved through a simi-
lar talon mechanism deployed with a driver inserted into the
cephalomedullary lag screw. Patients are permitted to fully
weight-bear immediately after surgery.

Results

Median operative time was 35 (33 - 40) minutes, median
EBL was 125 (75 - 150) cc, median fluoroscopy time was 2.4
(2.2-2.9) minutes and dosage was 27.1 (18.0 - 35.2) mGy (Table
2). In this cohort, patient ASA, EBL, perioperative transfusion,
and operative time were not significantly associated with
perioperative mortality (p = 0.13, p = 0.41, p = 0.71, p = 0.21,
respectively).

Union occurred in 98% of patients by 12 weeks. One patient
had not achieved union by 12 weeks and was lost to follow-up
before 15 weeks, resulting in final union 98% by 15 weeks. No
patients experienced implant cutout, therefore no associa-
tion could be determined between TAD and implant failure.
Mean pain score at final follow-up was 0.8 * 1.7 with 75% re-
porting no pain. Of patients, 81.1% were able to return to their
previous levels of mobility (Table 3). There was a significant
association between age and reported pain at final follow-up,
with older patients reporting less pain (p = 0.046).

Discussion

Intertrochanteric femur fractures typically occur in elder-
ly patients with multiple medical comorbidities. Multiple
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factors, including increasing patient age, frailty, comorbidi-
ties, and operative delays may further escalate this risk.”™
In the setting of such poor physiologic reserve, surgeons
must optimize strategies to limit operative risk. These risks,
including time under anesthesia, blood loss, and additional
incisions, should be balanced against the necessity to achieve
sufficient stability in presumably weak bone to prevent heal-
ing complications and allow return to previous function. Use
of intramedullary, minimally invasive implants has become
increasingly common as it permits reliable fixation, while de-
creasing operative time, blood loss, and perioperative blood
transfusions.” This deliberate, efficient approach to time un-
der anesthesia appears to be a factor in reduced risk of peri-
operative mortality.

Previous reports have sought to clarify ideal implant
choice for intertrochanteric fractures. While there is clear
support for intramedullary fixation to treat unstable or ex-
tensile patterns, there is limited guidance to support any
specific intramedullary device.7 In a Cochrane systematic
review, there were no important differences in patient out-
comes or major complications between designs of proximal
femoral nailing systems produced by various manufactur-
ers.”® The DistalFix system achieves a high rate of union, simi-
lar to those reported for other implant systems, and a high
return to function while reducing operative risk factors com-
pared to similar fixation constructs. Given this tendency for
achieving similar long-term outcomes between implants, the
next logical focus may be minimizing perioperative risk for
these patients.

In this study population, there was a low estimated blood
loss and operative time, as well as a very low rate of blood
transfusion necessary on the date of surgery. Patients who
sustain extra-capsular hip fractures lose an estimated 2 units
of blood from the injury alone and are prone to require
transfusions to maintain systemic perfusion* A Cochrane

TABLE 2. Summary of operative measures

n=71

35 (33, 40)
125 (75, 150)

Characteristic

Operative time (min)

Estimated blood loss (cc)

Fluoroscopy time (min) 2.40 (2.20, 2.90)

Fluoroscopy dose (mGy) 27 (18, 35)
Statistics presented: median interquartile range

TABLE 3. Summary of postoperative outcomes
n =53
13.5(10.8, 17.2)

Characteristic
Tip Apex Distance (mm)
Union at 15 weeks

LOF 1(1.9%)
Yes 52 (98%)
Decreased mobility from baseline

No 43 (81%)
Yes 10 (19%)
Pain at final follow-up

0 39 (75%)
1 3(5.8%
2 2 (3.8%)
3 0

4 4(7.7%)
5 2 (3.8%)
6 2 (3.8%)

Statistics presented: n (%); median interquartile range
LOF, leakage of fluids
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systematic review of blood transfusion protocols after hip
fracture surgery found that the rate of perioperative blood
transfusion was 11 to 45% using a restrictive threshold (Hgb
<8 g/dL or symptomatic anemia) and 74 to 100% in more lib-
eral (Hgb <8 g/dL) transfusion protocols. The findings of the
current investigation are comparable to the lower end of this
range for restrictive transfusion. As operative time and blood
transfusions have both been associated with increased infec-
tion risk and other complications postoperatively,®* these
factors and the decreased number of incision sites as poten-
tial sites of contamination would be expected to contribute
at least a theoretical benefit to severe complications such as
deep implant infection after surgery.

Removal of distal interlocks may be beneficial for addi-
tional reasons including limiting iatrogenic injury and radia-
tion exposure. Placement of distal interlocking screws in a
cephalomedullary implant can injure the profunda femoris
or superficial femoral artery during drilling or screw inser-
tion.”*® The deep vascular structures lie in close proximity
to the medial femoral cortex and can be at risk when a short
implant is used, particularly when the extremity is internally
rotated and adducted for intertrochanteric fracture reduc-
tion.»% In this study, no patients were noted to have any neu-
rovascular injury in the postoperative period, which may be
in part due to the infrequency of this complication, but also
due to the absence of opportunity for iatrogenic injury with
this implant system. The absence of distal interlock screws
is potentially beneficial with regards to intra-operative ra-
diation exposure for the operative team. In prior studies,
authors have observed greatly increased radiation exposure
associated with free-hand placement of distal interlocking
screws, which may be reduced with alternate techniques.
Fluoroscopy time in the current patient population was 132
seconds, which is consistent with reports for other cephalo-
medullary constructs.»

There are several limitations to the current study. First, it
is a retrospective, observational study, which is limited by
the completeness of the electronic medical record, patient
follow-up, and potential for bias in reporting. There is no
comparison group to compare results against other than his-
torically reported outcomes. Patients treated in this study are
not obligated to return to the same hospital system for man-
agement, and there is a possibility that patients may have
been treated at other facilities, which would not have been
reflected in the current study. Similarly, several patients were
lost to follow-up or death after discharge, which is a known
issue in trauma patients and studies of this population. Sec-
ond, nearly all surgeries were performed by a single surgeon,
which may be prone to bias due to variability in practice,
preferences in exposure, and experience with the surgery and
implant. Another potential limitation was the chosen out-
come measures. There is opportunity for multiple factors to
influence operative time, EBL, and fluoroscopy time includ-
ing fracture complexity, surgeon experience, patient status,
or delays obtaining additional tools/equipment—all of which
would be difficult to account for in this study design.33 EBL
may also be a problematic measurementas it is subject to ob-
server bias, with poor inter-rater reliability.3%3

Conclusions

There are several options for intramedullary fixation of
proximal femur fractures. This study demonstrates operative
metrics and complication profiles for the ODi Talon DistalFix
femoral nail. By removing the necessity for distal interlock-
ing screws, this implant system achieves similar fixation
and union rates to those reported for other systems while
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enabling placement of a long protective construct, expedi-
tious operative times, limited blood loss and radiation expo-
sure, and an excellent return to prior functional level. In the
absence of clear long-term advantages of any specific device,
the DistalFix femoral nail may offer unique advantages to ef-
ficiency patient safety and should be considered as a viable
alternative to other cephalomedullary implants.
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