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Ipsilateral Femoral Neck and Shaft Fractures Treated with
Russell-Taylor Reconstruction Intramedullary Nails
Hsuan-Kai Kao, MD; Chi-Chuan Wu, MD; Po-Cheng Lee, MD; Chun-Yi Su, MD;
Kuo-Feng Fan, MD; I-Chuan Tseng, MD
Background: Ipsilateral femoral neck and shaft fractures are rare injuries and the treatment
is complicated and versatile. No single device has been considered absolutely superior to others.
Methods:
Fifteen combined fractures in 15 patients were treated with Russell-Taylor
reconstruction intramedullary nails (recon nails). Twelve surgeries were performed within 24 hours of trauma and the other 3 were delayed for 4-7 days
due to associated life-threatening injuries. Postoperatively, protected weight
bearing was permitted as early as possible.
Results:
The median operating time was 250 minutes (range 125-430 min) and median blood loss was 300 ml (range 100-600 ml). Thirteen patients were followed-up for a median of 22 months (range 13-45 months). The union rates
for neck and shaft fractures were 84.6% and 69.2% respectively. The median
union times were 3.0 months for neck fractures and 8.5 months for shaft
fractures.
Conclusions: Recon nails are alternative acceptable devices to treat combined fractures.
However, the stability of neck fixation may be insufficient and restriction of
vigorous activity is suggested to avoid fixation failure.
(Chang Gung Med J 2006;29:79-85)
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I

psilateral femoral neck and shaft fractures are rare
injuries and the reported incidence is 1-6% of all
femoral fractures.(1-3) Normally, this type of injury is
caused by high energy trauma and associated injuries
are common.(4) Moreover, neck fractures are often
non-displaced or minimally displaced and shaft factures are severely comminuted. Therefore, neck fractures are easily missed and shaft fractures bear significant healing problems.(5) In the literature, the rate
of missed diagnosis for neck fractures is 19-50% and
the complication rates for shaft fractures are closely
correlated with various treatment methods.(3-5)

Although isolated femoral neck fractures may
have high rates of head osteonecrosis and neck
nonunion, combined neck and shaft fractures are
reported to have a relatively better outcome.(4-6) This
is attributed to the fact that the majority of energy
sustained in this type of trauma is dissipated in the
shaft. Therefore, the outcome after treatment of combined fractures may be mainly decided by methods
of treatment for shaft fractures.(4,6) The reported incidence of head osteonecrosis in combined fractures is
3-4% and in isolated neck fractures, 10-35%.(4,6-8)
Methods of treatment of combined fractures are
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numerous.(4,8) However, no single device has been
shown to be absolutely superior to others. Locked or
unlocked intramedullary nails are the treatment of
choice for most femoral shaft fractures. Shaft fractures are the key for treatment of ipsilateral femoral
neck and shaft fractures. We deduce that reconstruction nails should play an important role in the treatment of combined fractures.(4,6,9) In the literature, the
success rate of recon nails has varied from 25% to
100%.(4,6,10,11) The purpose of this retrospective study
was to review our experience with this treatment
and, possibly further clarify the role of recon nails.

METHODS
Between January 1999 and December 2003, 15
ipsilateral femoral neck and shaft fractures were
treated with Russell-Taylor recon nails (Smith &
Nephew, Warsaw, IN, USA) at our institution. There
were 7 men and 8 women with a median age of 43
years (range 21-70 years). All fractures were caused
by vehicle crashes.
Three patients had associated head, chest, and
abdominal injuries and 8 patients had other associated fractures. Ten combined fractures were on the
right side and 5 were on the left. Neck fractures
included two Garden type I (13%), four type II
(27%), and nine type III, (60%).(12) Shaft fractures
consisted of one Winquist type I, nine type II (60%),
three type III (20%), one type IV and one segmental.(13) Three shaft fractures were open (Two Gustilo
type I and one type II).(14) The location of the shaft
fractures were the middle-third in 12 (80%), the distal-third in 2 (13%) and segmental in 1.
Twelve patients were treated with recon nails
within 24 hours. The other 3 patients had associated
life-threatening conditions and treatment was
delayed for 4-7 days until their critical conditions
ameliorated.
Surgical technique

All patients were anesthetized with endotracheal
intubation and placed on the fracture table in the
supine position. Both lower limbs underwent traction
on the foot plates. Initial closed reduction was not
attempted. An image intensifier was routinely used
in the operation. The involved limb was kept in an
adducted position to facilitate the closed nailing procedure.
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A guide wire was inserted through the piriformis fossa into the marrow cavity of the proximal
fragment and reaming was done. Consequently, an Lshaped manipulation rod was inserted into the marrow cavity and the fragment ends of the shaft fractures were reduced in a closed fashion. After the
guide wire was passed into the marrow cavity of the
distal fragment, reaming was repeated.
A recon nail which was 1-mm smaller than the
guide wire was inserted along the guide wire into the
distal femur. Then, the lower limb was abducted 15
degrees. The neck-shaft angle was checked with the
image intensifier. The recon nail was rotated to
adjust for an adequate inlet to insert two proximal
locked screws, which had to be positioned inferiorly
in the anteroposterior view and centrally in the lateral view. Sometimes, the neck required manipulation
and temporary stabilization with a 3 mm Kirschner
wire (Mizuho, Tokyo, Japan) to assist locked screw
insertion. Two proximal and two distal locked screws
were inserted to reinforce the stability.
After the operation, patients were allowed to
ambulate with partial weight bearing as early as possible. Patients were followed-up in the outpatient
department at 4-6 week intervals to assess the clinical and radiographical fracture healing processes.
We defined fracture clinical union as no pain, no
tenderness, and no need for aids to assist ambulation.
Radiographical union was defined as bridged trabecullae across the fracture site or solid callus with
cortical density connecting both fragments.
Nonunion was defined as a fracture site which
remained unhealed one year after treatment or a
which required a second surgery to achieve union.(5,9)
For the convenience of comparison, Fisher’s
exact test was performed to compare the union rate
of the femoral neck and shaft. A p-value less than
0.05 was considered significantly different statistically.

RESULTS
Thirteen patients were followed-up for a minimum of one year (range, 13-45 months; median, 22
months). Two patients were lost to follow up despite
our best efforts to contact them (Table 1).
The median operating time in the 15 patients
was 250 (range 125-430) minutes and the median
blood loss was 300 (range 100-600) ml.
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Table 1. Clinical Data of 15 Patients with Ipsilateral Femoral Neck and Shaft Fractures
Case
no.

Age/
gender

Type of
garden

Type of
winquist

Type of
open
wound

Location of
shaft
fracture

Union time of
neck fracture
(months)

Union time of
shaft fracture
(months)

Treatment of
complications

Follow-up
(months)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

25/M
42/M
38/F
55/F
70/M
41/F
25/M
62/F
43/F
44/F
38/M
51/M
21/F
61/F
57/M

3
3
1
3
2
1
3
3
3
3
2
2
3
3
2

2
3
3
2
S
3
2
4
2
2
2
1
2
2
2

C
C
C
C
C
1
2
C
C
C
C
C
C
C
1

A
B
A
A
A+B
A
A
A
A
A
A
A
A
B
A

2.5
1.5
3.0
3.0
3.0
L
6.0
N
7.0
N
L
3.5
3.0
4.0
2.0

7
8
10
6
N
L
11
N
11
8
L
N
8.5
N
8.5

O
O
O
O
P
L
O
H+P
O
D
L
E
O
W
O

45
37
30
28
26
L
23
22
20
18
L
17
15
14
13

Abbreviations: A: middle-third; B: distal-third; C: closed; D: dynamic hip screw; E: exchange nailing; F: female; H: hemiarthroplasty;
L: lost to follow-up; M: male; N: nonunion; O: none; P: plate; S: segmental; W: observation only.

One patient (case 10) sustained isolated neck
nonunion and three patients (cases 5,12,14), isolated
shaft nonunions. In addition, one patient (case 8) sustained neck and shaft nonunions. Thus, the union rate
of the neck fractures was 84.6% (11/13) and shaft
fractures, 69.2% (9/13, p = 0.24).
The median union times were 3.0 months (range
1.5-7.0 months) for neck fractures and 8.5 months
(range 6-11 months) for shaft fractures (case 7, Fig.
1).
Except for the patients with nonunion, there
was no malunion of neck fractures (neck-shaft angle
< 105 degrees, > 145 degrees; anteversion < 2
degree, > 22 degrees) or shaft fractures (angulation >
10 degrees, rotational deformity > 10 degrees, shortening > 2 cm).(8,9,15)
The isolated neck nonunion (case 10) was complicated with cutout of the proximal locked screw at
5 months. It was converted to a dynamic hip screw
(Synthes, Bettalach, Switzerland) and healed
uneventfully. One isolated shaft nonunion (case 5)
was associated with breakage of one distal locked
screw at 7 months. It was treated by angled blade
plating (Synthes, Bettalach, Switzerland) with cancellous bone grafting and healed uneventfully. The
second isolated shaft nonunion (case 12) was treated
with exchange nailing (a first- generation Russell-
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Fig. 1 Case 7. A 25-year-old man sustained right ipsilateral
femoral neck and shaft fractures due to a motorcycle accident.
The combined fractures were treated with a reconstruction
nail and healed uneventfully.

Taylor locked nail) and healed uneventfully. The
third isolated shaft nonunion (case 14) was not treated and was observed during follow-up in the OPD.
Treatment of the patient with combined
nonunions (case 8) was complex. This patient also
sustained severe chest and abdominal injuries and an
emergency laparotomy was performed. Temporary
external fixation was used at that time and treatment
with recon nails was delayed for 7 days. The neck
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fracture was initially reduced in a varus position and
proximal locked screw cutout occurred at 3 months.
Moreover the distal locked screws were initially
missed to insert for the comminuted shaft fracture.
This caused shortening of the lower extremity by 3
cm.
The neck nonunion was treated with bipolar
hemiarthroplasty (Wright, Arlington, TN, USA) and
the shaft nonunion with dynamic compression plating (Synthes, Bettalach, Switzerland) and cancellous
bone grafting (Fig. 2).

Fig. 2 Case 8. A 62-year-old woman sustained right ipsilateral femoral neck and neck fractures due to a car accident.
The combined fractures were treated with a reconstruction
nail but both neck and shaft nonunions occurred. The neck
and shaft nonunions were treated by bipolar hemiarthroplasty
and dynamic compression plating respectively.

DISCUSSION
The mechanism of ipsilateral femoral neck and
shaft fractures has been enthusiastically investigated.
Patients normally sustain high energy impaction with
hip abduction.(4) The majority of energy is dissipated
in the femur, which induces a comminuted fracture.(8,9) When the sustained energy is even higher,
neck fracture occurs. However, in these situations the
neck fracture is usually less severe. In the literature,
most neck fractures were non-displaced or minimally
displaced, which can easily be missed.(9) In contrast,
in this study, Garden type III neck fractures occurred
in 60% of the cases, which might have been due to
higher energy during the injury.(16)
In the literature, the neck fractures in combined
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fractures were considered less severe and it was felt
that delayed stabilization would not worsen the outcome.(8,9) Therefore, surgeons could have more time
to treat life-threatening injuries. However, in this
study, 60% of neck fractures were displaced (Garden
type III). Because of fear of head osteonecrosis, 80%
(12/15) of patients had surgery within 24 hours of
trauma and the other 3 patients (20%), who could not
have surgery immediately, were still treated as soon
as possible. Clinical examination and radiographs
were reviewed in this study and no head osteonecrosis occurred after a median of nearly two years of
follow-up. No further studies such as bone scan,
tomography, computed tomography or magnetic resonance imaging were used to assess the viability of
the femoral head.
There are multiple treatment options for combined fractures and none are considered absolutely
superior to others.(4,8) Basically, each device has individual advantages and disadvantages. A high complication rate has been reported with plating treatment
of comminuted shaft fractures. (17,18) In this study,
93.3% (14/15) of shaft fractures had moderate to
severe comminution, for which plating treatment is
not suitable. Therefore, intramedullary nails supplemented with augmentation devices to stabilize the
neck fractures were chosen. In this study, recon nails
were used but shaft nonunions still occurred in 31%
(4/13) of cases. The reason may be that the soft tissues and vascularity were seriously damaged, hindering the fracture healing process.(19) Clinically, as the
patients discontinued the use of crutches, implant
failure could have occurred.(20,21) In this study, 50%
(2/4) of shaft nonunions were associated with breakage of both distal locked screws and the fixation stability was lost.
The advantages of recon nails include using one
incision to treat the combined fractures and saving
bony stock for the insertion of proximal screws for
neck fractures.(5,10) If the reduction is performed in a
closed manner, the infection rate and blood loss can
be reduced. High success rates have been reported
with devices with similar functions.(1,8,22-24) A firstgeneration locked intramedullary nail may be used
on the contralateral side (i.e. a right lesion treated
with a left mode nail) for the insertion of proximal
locked screws into the femoral neck. Because no target devices have yet been designed, the technique is
always difficult. The technique for long gamma nails
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is similar to that of recon nails and outcomes may be
comparative. However, to the best of our knowledge
no clinical outcomes have been reported.
Before the invention of recon nails, first-generation locked intramedullary nails supplemented with
multiple lag screws were commonly used to treat
combined fractures. A high union rate with a low
complication rate was reported.(5,11) The main difference is that with the latter, preservation of sufficient
bony stock is needed for insertion of the multiple lag
screws. Theoretically, the surgical technique is more
complex. However, it has the advantages of stabilization in three-dimensions, which should be more stable than the two-dimension stabilization provided by
recon nails.(25-27) In this study, two proximal locked
screws cutout and neck nonunions occurred.
Therefore, theoretically the stability provided by
recon nails for neck fractures may not always be sufficient and restriction of vigorous activity before
neck fractures are healed is imperative.(11) In this
study, the median union time of neck fractures was 3
months.
The time interval for treating neck fractures in
combined fractures is still controversial. Theoretically, neck fractures should be stabilized with lag
screws as soon as possible, usually on an emergency
basis.(8) Practically, this may not always be possible
when other life-threatening injuries are present. In
this study, three patients had treatment delayed for 47 days but head osteonecrosis did not occur after a
nearly 2-year follow-up. This was comparative to
previous reports.(9,24) The majority of energy is dissipated in the femur, which deteriorates the femoral
outcomes. On the contrary, neck fractures have a better outcome and delayed treatment, if inevitable, may
still result in acceptable outcomes.(9) In this study, the
neck fractures healed significantly faster than the
shaft fractures.
In this study, 60% (9/15) of the neck fractures
were Garden type III. Two of these neck fractures
resulted in nonunion due to proximal locked screw
cutout. No osteonecrosis occurred in the other 7 neck
fractures. This may be quite different from isolated
neck fractures.(8) Deducibly, displaced neck fractures
in combined fractures are not always equal to soft
tissue compromise around the femoral neck.
Therefore, displaced femoral neck fractures falls in
the elderly may be successfully treated by multiple
pinning.(8,28) The success rate may even be higher than
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in young patients’.(29,30)
In this study, the median operating time was 250
minutes, which was longer than with other reported
intramedullary techniques.(9,22) Therefore, it is technically demanding. However, more practice may shorten the operating time and the fixation may be done
more satisfactorily.
Methods for treatment of nonunions are numerous. Besides surgical intervention, biophysical
enhancement including ultrasound stimulation, electrical stimulation and high-energy extracorporeal
shock waves have been shown to promote bone healing. Because of the potential complications of
surgery, these noninvasive methods are considered
safe and effective. But they can not correct deformity
or shortening and their use is restricted to fractures
with little or no deformity, gap, or shortening.(31-33)
In conclusion, Russell-Taylor recon nails are
alternative acceptable devices to treat ipsilateral
femoral neck and shaft fractures. The union rate and
the complication rate are comparative to other
intramedullary devices. Basically, each technique has
individual advantages and disadvantages, and all are
technically demanding. When combined fractures are
treated with recon nails, restriction of vigorous activity is suggested to avoid fixation failure.
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