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Short Versus Long Cephalomedullary Nails
for Pertrochanteric Hip Fracture

NICHOLAS B. FRISCH, MD, MBA; NICKOLAS J. NAHM, MD; JAD G. KHALIL, MD; CLIFFORD M. LES, DVM, PHD;
STUART T. GUTHRIE, MD; MICHAEL A. CHARTERS, MD, MS

This study compared patients who underwent treatment with short or long
cephalomedullary nails with integrated cephalocervical screws and linear
compression. Patients with AO/OTA 31-A2 or A3 pertrochanteric fractures
treated with either short (n=72) or long (n=97) InterTAN (Smith & Nephew,
Memphis, Tennessee) cephalomedullary nails were reviewed. Information on
perioperative measures (estimated blood loss, surgical time, and fluoroscopy
time) and postoperative orthopedic complications (infection, implant failure,
screw cutout, and periprosthetic femur fracture) was included. Estimated
blood loss (short nail, 161 mL; long nail, 208 mL; P=.002) and surgical time
(short nail, 64 minutes; long nail, 83 minutes; P=.001) were lower in the
short nail group. There were no differences in fluoroscopy time (short nail,
90 seconds; long nail, 142 seconds; P=.071) or rates of infection (short nail,
1.4%; long nail, 3.1%; P=.637) or overall orthopedic complications (short
nail, 11.1%; long nail, 9.3%; P=.798) between the 2 groups. The long nail
group had a trend toward more screw cutouts (long nail, 5.2%; short nail,
0.0%; P=.134) but fewer periprosthetic femur fractures (short nail, 8.3%;
long nail, 0.0%; P=.013). This study found a similar overall rate of orthopedic
complications between short and long nails with integrated cephalocervical
screws and linear compression. These results confirm the suspected advan-
tages of short nails, including faster surgery and less blood loss; however, the
rate of periprosthetic femur fracture remains high, despite changes to implant
design. [Orthopedics. 201x; xx(X):xx-xx.]

espite evidence suggesting a de-
cline in the incidence of hip frac-
ture in the United States, perhaps
related to improved multidisciplinary
management of osteoporosis, there is con-
cern that the aging population will lead to

an increase in the incidence of hip fracture
worldwide.! In treating these fractures, an
intramedullary device has a biomechani-
cal advantage over a plate-screw device.
A biomechanical study by Kubiak et al?
suggested that an intramedullary device
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may act as a lateral buttress to prevent lat-
eral migration of the proximal fragment.
Another theoretical biomechanical advan-
tage of an intramedullary device is that the
nail is closer to the axis of weight bearing
and could result in greater transmission of
physiologic load through the medial cal-
car. However, a biomechanical study by
Rosenblum et al® showed that the Gamma
nail (Stryker, Kalamazoo, Michigan) was
stiffer than a sliding hip screw device,
leading to less load transmission through
the medial calcar and greater compressive
load at the tip of the nail. They suggested
this as an explanation for the high rate of
fractures at the tip of the first-generation
Gamma nail.?
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Figure: Anteroposterior radiograph showing a short
cephalomedullary nail in a 75-year-old woman after
pertrochanteric femur fracture (A). Anteroposterior
radiograph showing periprosthetic fracture 32 days
after the index procedure (B). The patient underwent
revision to a long cephalomedullary nail.

In clinical studies, the first generation
of the Gamma nail was associated with
a periprosthetic fracture rate of 2% to
11%.* In 3 studies, newer generations of
the Gamma intramedullary nail were as-
sociated with periprosthetic fracture rates
of 0% to 2.2%, similar to the rates with
sliding hip screws.>”’ The device used at
the study sites, the InterTAN cephalomed-
ullary nail (Smith & Nephew, Memphis,
Tennessee), has an integrated cephalo-
cervical and linear compression screw,
a feature not found in other devices that
are more extensively studied.® In the few
studies examining this device, the rate of
periprosthetic fracture was 0% to 8%, but
the number of short and long nails used
was variable.”!! Advantages of using a
short nail for the treatment of these frac-
tures include shorter fluoroscopy time and
shorter operative time.'>"'* However, there
is a risk of fracture distal to these implants
in patients with osteoporosis.® The ad-
vantage of a long cephalomedullary nail
is protection of the entire femur in patho-
logic osteoporotic bone.!

Given the paucity of literature on the
InterTAN cephalomedullary nail, the goal
of this study was to compare periopera-
tive measures and postoperative orthope-
dic complications between patients who

underwent placement of short and long
InterTAN nails for the treatment of un-
stable pertrochanteric fractures. The au-
thors hypothesized that short nails would
have increased periprosthetic fractures but
shorter surgical and fluoroscopy time and
less blood loss compared with long nails.

MATERIALS AND METHODS

A retrospective study was conducted
according to the approved institutional
review board protocol. Patients were re-
viewed from January 2005 through No-
vember 2010 and were included in the
study if they had an AO/OTA 31-A2 or
AO/OTA 31-A3 pertrochanteric fracture
treated with a cephalomedullary nail
(short or long InterTAN).'® All included
patients had at least 8 weeks of follow-up.
Patients were excluded if they had exten-
sion of the fracture into the subtrochanter-
ic region. All patients underwent surgery
at an urban Level I trauma center or a sub-
urban community hospital.

At the study sites, patients with AO/
OTA 31-Al pertrochanteric fractures
undergo internal fixation with a sliding
hip screw device and patients with AO/
OTA 31-A2 and A3 pertrochanteric frac-
tures undergo internal fixation with an
InterTAN cephalomedullary nail.' The
definition of stability and the choice of
fixation device were subject to the discre-
tion of the treating surgeon. The InterTAN
nail is available in short and long ver-
sions. Before 2008, the study sites primar-
ily used short cephalomedullary nails for
the treatment of pertrochanteric fractures,
and after 2008, long nails began to be
used. Of note, the long InterTAN radius
of curvature decreased from2 mto 1.5 m
during the study period, but this study did
not specifically address the effect of this
change on complications.

Intraoperatively, patients were placed
supine on the fracture table and the frac-
ture was reduced. Nails were inserted with
a closed technique under fluoroscopic
control. Postoperatively, patients in both
groups began weight bearing as tolerated

with an assist device. They were seen by
physical therapy on postoperative day 1
and were followed daily throughout their
inpatient stay.

Information recorded included surgi-
cal time, estimated blood loss, fluoroscopy
time, and postoperative orthopedic compli-
cations. Postoperative orthopedic compli-
cations included infection, screw cutout,
periprosthetic femur fracture, and implant
failure, defined as fracture of the nail or
screw. Patients were identified as having an
infection only if they required return to the
operating room for irrigation and debride-
ment or if they required removal of com-
ponents.

The Mann-Whitney-Wilcoxon rank-
sum test was used to compare continuous
variables between treatment groups, and
chi-square tests were used, with Cochran
correction as appropriate, to compare
categorical variables between treatment
groups. P<.05 was considered statistically
significant.

RESULTS

A total of 169 patients were identified
with an AO/OTA 31-A2 or A3 pertro-
chanteric fracture treated with a short or
long InterTAN cephalomedullary nail. All
patients had a minimum follow-up of 8
weeks. Mean radiographic follow-up was
298 days.

During the study period, 72 patients
(42.6%) were treated with a short cepha-
lomedullary nail (Figure 1A) and 97 pa-
tients (57.4%) were treated with a long
nail. Demographic features were similar
between the 2 groups (Table 1). Surgi-
cal time was shorter (P=.001), estimated
blood loss was less (P=.002), and a trend
was seen toward shorter fluoroscopy time
in the short nail group (P=.071, Table 2).
Data on fluoroscopy time were limited by
missing values (n=129).

No differences were detected between
groups in the rate of infection (short nail
group, 1 of 72, 1.4%; long nail group, 3 of
97, 3.1%; P=.637) or the rate of implant
failure (short nail group, 1 of 72, 1.4%;
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long nail group, 1 of 97, 1.0%; P=.881)
(Table 3). In the long nail group, 5 failures
occurred by screw cutout (5.2%), but none
occurred in the short nail group (P=.134).
Mean tip-apex distance was longer in the
short nail group (23.2 mm) than in the
long nail group (20.0 mm) (P=.020). After
controlling for tip-apex distance, implant
type was not an independent predictor
of screw cutout (P=.997). Mean time to
recognition of screw cutout for the long
nail group was 29.4 days (range, 12-57
days). There were 6 periprosthetic femur
fractures (8.3%) (Figure 1B) in the short
nail group and none in the long nail group
(P=.013). Mean time to recognition of
periprosthetic femur fracture in the short
nail group was 171.3 days (range, 1-563
days).

DIScusSION

This study compared short and long
InterTAN cephalomedullary nails for the
treatment of AO/OTA 31-A2 and A3 per-
trochanteric fractures. The results showed
that although overall implant failure and
screw cutout were not different in the 2
groups, the use of short nails for per-
trochanteric femur fractures is associ-
ated with increased periprosthetic fracture
compared with long nails. However, short
nails are associated with shorter operative
time and less estimated blood loss.

Screw cutout is an important compli-
cation after treatment of pertrochanteric
fractures,'” and the current study showed
a trend toward increased screw cutout in
long nails (long nail group, 5 of 97, 5.2%;
short nail group, 0 of 72, 0%; P=.134).
The trend toward more screw cutout
in the long nail group may relate to lag
screw position. Of the 5 patients in the
long nail group with screw cutout, 3 had
a tip-apex distance greater than 25 mm,
which has been shown to be a predictor
of screw cutout for cephalomedullary
nails.!® QOverall, the long cephalomedul-
lary nail group had shorter mean tip-apex
distance than the short nail group (20.0 vs
23.2 mm, P=.020). After controlling for

H Feature Article

Table 1

Demographics

Variable Short Nail (n=72) Long Nail (n=97) P
Age, mean=SD, y 76.2+12.3 76.3+15.2 .621
Female sex, No. 54 (75.0%) 67 (55.4%) 501
Table 2
Mean+SD
Variable Short Nail (n=72) Long Nail (n=97) P
Surgery time, min 63.8+20.0 82.6+26.4 .001
Estimated blood loss, mL 161.4+122.4 208.1+116.9 .002
Fluoroscopy time, s 90.0+23.7 141.6+61.0 .071
Table 3

Orthopedic Complications

No.
Outcome Short Nail (n=72) Long Nail (n=97) P
Infection 1 (1.4%) 3 (3.1%) .637
Screw cutout 0 (0%) 5 (5.2%) 134
Femur fracture 6 (8.3%) 0 (0%) .013
Implant failure 1 (1.4%) 1 (1.0%) .881

tip-apex distance, implant type was not an
independent risk factor for screw cutout
(P=.997). Screw cutout occurred within
57 days of surgery, suggesting the need
for increased awareness of this complica-
tion in the early postoperative period.

In the largest series that compared
short and long cephalomedullary nails,
Kleweno et al' retrospectively studied
219 patients treated with a short nail and
340 patients treated with a long nail for
AO/OTA 31-Al, A2, and A3 fractures.
They used short and long Gamma 2 and
3 nails (Stryker) as well as short and long
Trochanteric Fixation Nails (Synthes,
Paoli, Pennsylvania) and found that the
rate of screw cutout was not different be-
tween the 2 groups (short nail group, 5 of
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219, 2%; long nail group, 11 of 340, 3%;
P=.51). In 2 smaller retrospective stud-
ies of patients with AO/OTA 31-Al and
A2 pertrochanteric fractures treated with
a Gamma 3 nail or Trochanteric Fixation
Nail, no difference in screw cutout was
noted between short and long nails.'*?°
The trend in screw cutout also may be ex-
plained by variations in lag screw design
among the nails used in these studies. In
addition to the lag screw, the InterTAN
nail uses a compression screw with a 7.8-
mm diameter. Combined with the 11-mm
diameter of the lag screw, the total inte-
grated lag-compression screw diameter is
15.25 mm. In contrast, the Gamma nail
lag screw has a 10.5-mm diameter and
the Trochanteric Fixation Nail uses ei-
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ther an 11-mm-diameter lag screw or a
helical blade. The use of the compression
screw and the larger overall diameter of
the lag-compression screw construct may
alter the biomechanical properties of the
nail. Increased screw cutout associated
with long nails also may relate to transfer
of force from the distal aspect of the nail
to the proximal aspect. The shorter length
limits the transfer of force from the dis-
tal aspect of a short nail. To the authors’
knowledge, these concepts have not been
tested and require further evaluation.

The rate of periprosthetic fracture was
decreased in the long nail group (short
nail group, 6 of 72, 8.3%; long nail group,
0 of 97, 0%; P=.013). The large range in
the timing of periprosthetic femur frac-
tures (range, 1-563 days) suggests that the
timing of this complication is not predict-
able. The literature on secondary fracture
around cephalomedullary nails is incon-
clusive. The overall rate of periprosthetic
fracture for short cephalomedullary nails
has been reported as 0% to 20%.%'2% In a
systematic review of 13,568 patients, Nor-
ris et al* showed a trend toward increased
fracture in short nails compared with long
nails (1.7% vs 1.1%, respectively; P=.28).
These authors concluded that the rate of
secondary fracture may be reduced with
a long nail design, but further study is
required. In a more recent retrospective
study, Vaughn et al** found a trend toward
more periprosthetic fractures with short
nails used to treat AO/OTA 31-A1l and A2
fractures (short nail group, 2 of 60, 3.3%;
long nail group, 0 of 196, 0%; P=.054).
The authors concluded that their study
was underpowered to detect a difference
and recommended further study. Other
retrospective studies that compared long
and short cephalomedullary nails showed
no difference in periprosthetic frac-
tures.'*19-20:30 In theory, long cephalomed-
ullary nails prevent future periprosthetic
fracture by spanning the entire femur and
are preferred when the fracture extends to
the subtrochanteric region or when pro-
tection of the entire femoral shaft is nec-

essary, as in severe osteoporosis or known
metastatic disease.!> The current results
suggest that a long cephalomedullary nail
offers the benefit of protecting the entire
femur. However, given conflicting find-
ings, the association between nail length
and secondary fracture requires further
study.

Earlier studies showed consistently
longer operative time for long nails, as
shown in the current study. In a random-
ized control trial of AO/OTA 31-A3 frac-
tures, Okcu et al'® found decreased op-
erative time for short nails compared with
long nails (52.6 vs 71.8 minutes, P<.001).
These findings are consistent with other
retrospective studies comparing long nails
with short nails.'*1920-30.31 Shorter opera-
tive time improves both patient safety and
operating room efficiency. For patients
with multiple comorbidities, shorter oper-
ative time decreases postoperative compli-
cations.?>3? Further, decreased time on the
fracture table is associated with decreased
risk of pudendal nerve palsy.>* Finally,
shorter operative times promote improved
operating room efficiency regarding oper-
ating room turnover and cost.*

The increased operative time associ-
ated with long nails in the current study
is likely related to the placement of distal
interlocking screws. In the current study,
these were placed freehand with perfect
circle technique. In contrast, the short nail
has a jig that allows placement of the dis-
tal interlocking screws without the use of
fluoroscopy. Kleweno et al'® showed the
effect of distal interlocking screw place-
ment on surgical time for long nails. They
reported that long nails placed with no
distal interlocking screws had a similar
operative time to that for short nails (long
nails, 59 minutes; short nails, 51 min-
utes). Although the difference was statis-
tically significant (P=.001), 8 minutes is
substantially shorter than the difference in
surgical time for the long nail group as a
whole (with and without distal interlocks)
and the surgical time for short nails (70
vs 51 minutes, respectively; P<.001), and

this suggests that placement of the distal
interlocks was primarily responsible for
the longer surgical time in the long nail
group. Distal interlocking in the current
study was also likely responsible for the
trend toward increased fluoroscopy time
associated with long nails compared with
short nails (141.6 vs 90.0 seconds, respec-
tively; P=.071). These findings are consis-
tent with a prospective study by Okcu et
al'? that showed fluoroscopy time of 58.6
seconds for short nails and 75.3 seconds
for long nails. Radiation associated with
intraoperative fluoroscopy is an important
consideration for the safety of surgical
staff. Significant radiation dosage is as-
sociated with exposure to intraoperative
fluoroscopy for the patient and over the
course of a career in orthopedic surgery.>
Even low doses of ionizing radiation are
associated with cancer, 50 mSv for acute
exposure and 100 mSv for chronic expo-
sure, and exposure should be minimized
where possible.’” The use of short nails
offers an avenue for reducing radiation
exposure.

The current study also showed reduced
estimated blood loss for short nails com-
pared with long nails (161.4 mL vs 208.1
mL, respectively; P=.002). These findings
are consistent with previous retrospec-
tive studies.'*? Increased blood loss with
long nails is likely a result of the reaming
process. Long nails require reaming of the
entire femoral shaft, whereas short nails
do not. Nevertheless, reduced estimated
blood loss associated with short nails
may not necessarily translate to decreased
transfusion requirements, with conflicting
evidence from earlier studies. In a retro-
spective study, Boone et al'* showed in-
creased transfusion requirements for long
nails compared with short nails (57.1% vs
40.2%, respectively; P=.022). In contrast,
Hou et al?® showed only a trend toward
more transfusions with long nails com-
pared with short nails (45.4% vs 42.0%,
respectively; P=.462). Transfusion was
not a primary end point for these stud-
ies, and the study by Hou et al*® may
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have been underpowered to detect a dif-
ference. Further, these studies did not of-
fer information on transfusion thresholds.
Although the current study did not specifi-
cally consider complications associated
with blood loss, decreased blood loss is
associated with decreased postoperative
medical complications. Reduced blood
loss is a particular advantage in elderly
patients and patients with multiple co-
morbidities, and it is associated with de-
creased complications.’® Because of the
shorter operative time and reduced blood
loss associated with short nails compared
with long nails, the study sites prefer the
use of short nails for patients with signifi-
cant medical comorbidities, such as se-
vere aortic stenosis.

Limitations

The current study is limited by its
retrospective design and the associated
biases. In addition, the minimum follow-
up was 8 weeks. This patient cohort is
difficult to follow in many settings, and
the minimum follow-up in this study was
comparable to that in other studies.!'”!83
This study highlights important differ-
ences between short and long InterTAN
nails, and this device has been studied less
extensively than other implants. Given the
retrospective design of most published
studies, the small sample size of earlier
prospective studies, and the relative pau-
city of data on functional status, further
study of the benefit of short and long nails
is required, and at least 1 randomized pro-
spective study comparing short and long
nails (NCT02285127) is under way.

CONCLUSION

This study found a similar overall rate
of orthopedic complications with short
and long cephalomedullary nails for the
treatment of AO/OTA 31-A2 and A3 per-
trochanteric fracture. These results con-
firm the suspected advantages of short
cephalomedullary nails, including re-
duced surgical time and less blood loss.
More femoral shaft fractures were ob-

served with short nails. After controlling
for tip-apex distance, implant type was
not an independent risk factor for screw
cutout.
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