
In surgical treatment of femoral neck fractures, arthro-
plasty (AR) allows for low complication rates and high 
postoperative functional improvement and is thus pre-
ferred to internal fixation (IF).1) Conversely, IF has been 

reported to cause comparatively minor damage to soft 
tissue, require shorter operation times, and result in less 
intraoperative blood loss than AR.2) In the IF technique, 
fixation is typically performed using multiple screws (MS)3) 
or compression hip screws (CHS). Hanson pins4) are often 
used instead of MS in Sweden and Japan. Compared to 
CHS, the MS technique has advantages (less invasiveness 
and less blood loss), but its stability is dependent on the 
three-point theory.5) The reoperation rate when using CHS 
is, therefore, lower than that when using MS, and many 
reports recommend the use of CHS.3,6)
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The most frequent complication was secondary displacement including cutout and shortening of the femoral neck, but no implants 
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Conclusions: The application of DSCS for the treatment of femoral neck fractures had satisfactory results. The complication rate 
was low, and there was no postoperative varus displacement of DSCS in either displaced or nondisplaced fractures. We suggest 
DSCS is a reliable option for both displaced and nondisplaced femoral neck fractures.
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A meta-analysis by Zhang et al.7) showed that fixa-
tion with CHS resulted in fewer postoperative compli-
cations than with multiple cannulated screws. It could 
therefore be recommended, even for elderly patients. CHS 
have also been shown to provide more secure stability 
than multiple cannulated screws in mechanical research.8) 
Meanwhile, CHS have a tendency to cause femoral head 
rotation during lag screw insertion,9) and maintaining 
postoperative rotational stability of the femoral head can 
be difficult.10)

The dual SC screw (DSCS; KiSCO, Kobe, Hyogo, 
Japan) was developed as an implant with the advantages 
of both the MS and CHS devices11) (Fig. 1). It comprises a 
screw and a barrel, a two-piece structure. The screw can 
slide within the barrel, and by advancing the screw only 

into the femoral head with respect to the barrel fixed to 
the lateral bone cortex of the femoral shaft, intraoperative 
compression force can be applied between the fragments. 
The sliding mechanism also enables application of com-
pression to the fracture site by loading. As the screw slides 
inside the barrel, the end of the screw is unlikely to back 
out. Two types of barrels are available: a thread-barrel has 
a thread and a plate-barrel has a one-hole plate. The angle 
of the plate and the screw of the plate barrel is set at an an-
atomical angle of 135°. The plate has a unique round shape 
to achieve a secure contact with the bone cortex with ± 
5° of acceptable range (Fig. 2). Using two thread-barrels 
in parallel is possible, but the recommended method is to 
use one plate barrel and one thread barrel, such as a mini 
CHS with an anti-rotation screw (Fig. 3).11) The DSCS is 
considered to have the benefits of both CHS and MS, so 
we hypothesized that IF of femoral neck fractures using a 
DSCS could reduce complications. Here, we retrospective-
ly examine cases treated with a DSCS at an independent 
institution over more than a 10-year period. 

METHODS
This study was approved by the Institutional Review Board 
of the authors’ affiliated institution (IRB No. 2018-13). 
DSCS was used for femoral neck fractures in 196 hip joints 
(190 patients) at our hospital between November 2005 and 
June 2017. As this study is retrospective, patients were not 
required to give written informed consent to the study. We 
also applied the opt-out method to obtain consent on this 

Fig. 1. A dual SC screw comprises a slidable screw and a barrel with 
a thread (thread-barrel) or with a one-hole plate (plate-barrel). The 
anatomical angle of the plate and the screw of the plate barrel is set at 
135°.

Fig. 3. Postoperative X-ray image of a dual SC screw. The plate barrel was 
used as a mini-compression hip screw along with a thread barrel used as 
an anti-rotation screw.

130 135 140

Fig. 2. Characteristics of the side plate of the dual SC screw. The plate 
has a round shape to ensure a secure contact on the bone cortex with 
135° ± 5° of acceptable range. Notably, the base of the barrel never 
touches the bone surface if the screw is inserted steeper than 135°.
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study. IF was carried out in all nondisplaced fractures (156 
hips) and in the displaced type fractures (40 hips) where 
IF was considered to be beneficial, such as in young pa-
tients or in high-risk elderly patients requiring minimally 
invasive surgery.

The combined use of one plate barrel screw and 
one thread barrel screw was applied in all cases. Physical 
therapy was started from the day after the operation. Early 
mobilization was encouraged in all patients as long as the 
medical condition was tolerable. The immediate bearing 
of full-weight was encouraged for all patients except for 
younger patients with displaced fractures (typically < 70 
years of age). Six weeks without weight-bearing was in-
stead recommended for such patients. Of these, 17 patients 
(17 hips) died within 24 months, 25 hips in 24 patients 
had complications within 24 months, and 84 hips in 83 pa-
tients could not be followed up for more than 24 months. 
We followed the remaining 70 hips in 66 patients without 
complications for at least 24 months (mean, 39.4 months; 
range, 24–144 months). This included 53 nondisplaced 
fractures (8 men and 42 women; mean age, 74.2 years) 
and 17 displaced fractures (4 men and 13 women; mean 
age, 66.3 years) (Fig. 4). One female patient had bilateral 
fractures, displaced on one side and nondisplaced on the 
other side. We assessed the patient’s walking ability and 
radiographic findings, such as shortening of the femoral 
neck, perforation of the screw, and cutout. Shortening of 
the fracture was considered to exist when the shortening 
was more than 10 mm. This can appear on radiography as 
a protrusion of the screw end from the barrel, as the ac-

ceptable sliding length of the screw within the barrel is 10 
mm. We also examined details of any complications.

RESULTS
The mean follow-up period was 37.4 months (range, 
24–144 months). Thirty-two out of 49 patients with 
nondisplaced fractures and 10 out of 17 patients with dis-
placed fractures (64% of overall patients) were able to walk 
independently with or without a cane. Seven patients (4 
nondisplaced and 3 displaced) died within 2-year follow-
up. All fractures eventually achieved radiographic union. 

Table 1 shows all complications. Complications oc-
curred in 25 hip joints in 24 patients (12.8%), of which 18 
were the nondisplaced type (11.5%), and the remaining 
7 were the displaced type (17.5%). Ten hips were treated 
conservatively and eventually healed. The remaining 15 
hips (7.6%), comprising 12 nondisplaced (7.6%) and 3 
displaced (7.5%), underwent reoperation. Among them, 
11 hips (5.6%), 9 nondisplaced hips (5.8%) and 2 displaced 
hips (5.0%), required AR.

The most frequent complication was secondary dis-
placement of the femoral head, which occurred in 13 hips 
(6.6%). Three of them resulted in cutout, and 4 caused 
shortening of the femoral neck, requiring hip AR. On the 
other hand, in the remaining 6 hips, although shortening 
occurred, bone fusion was eventually obtained. No loss 
of parallelism of the screws was found, except for 1 case, 
and no varus displacement of the implant occurred in any 
cases. 

Avascular osteonecrosis was found in 6 patients 
(3.1%), 5 of whom underwent artificial joint replacement. 
All but 1 of the cases were nondisplaced fractures. Subtro-
chanteric fractures occurred in 3 patients (1.5%); however, 
they were concentrated within a restricted period and 
with specific operators, suggesting technical problems. 
Two patients underwent operation (IF with a plate and 
an intramedullary nail) and the other patient was treated 
conservatively.

DISCUSSION
The rate of complications requiring AR after IF for femo-
ral neck fractures using a DSCS was 5.6%. Previous studies 
have reported failure rates of 8%–24% in nondisplaced 
and 35%–62% in displaced fractures.12) Notably, there was 
no difference in the failure rate between the nondisplaced 
type and the displaced type in the current study. The re-
sults were satisfactory, although there is a possibility of se-
lection bias because IF was not performed for all displaced 

196 Consecutive hips
(190 patients) with DSCS

156 Hips: nondisplaced
40 Hips: displaced

179 Hips (173 patients)

154 Hips (149 patients)

Death within 24 months
17 hips (17 patients)

Complication
25 hips (24 patients)

Loss to follow-up
84 hips (83 patients)

70 Hips (66 patients)

53 Hips: nondisplaced
17 Hips: displaced

Fig. 4. Patient recruitment flow diagram. DSCS: dual SC screw.
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Table 1. List of Complications

No. Age (yr) Sex Garden’s classification stage Complication Treatment

1 87 Female 1 Screw perforation Screw removal & artificial bone filling

2 65 Female 1 Cutout Total hip arthroplasty

3 84 Female 1 Avascular necrosis Hemiarthroplasty

4 84 Female 1 Avascular necrosis Total hip arthroplasty

5 80 Female 1 Femoral neck shortening, nonunion Hemiarthroplasty

6 67 Female 1 Femoral neck shortening, nonunion Hemiarthroplasty

7 87 Male 1 Femoral neck shortening Conservative

8 84 Female 1 Femoral neck shortening Conservative

9 78 Female 1 Femoral neck shortening Conservative

10 65 Female 1 Extraosseous insertion Conservative

11 70 Female 2 Cutout Hemiarthroplasty

12 74 Female 2 Avascular necrosis Conservative

13 88 Female 2 Avascular necrosis Hemiarthroplasty

14 82 Female 2 Subtrochanteric fracture Osteosynthesis (plate)

15 77 Female 2 Femoral neck shortening, nonunion Hemiarthroplasty

16 63 Female 2 Femoral neck shortening, nonunion Hemiarthroplasty

17 63 Female 2 Femoral neck shortening Conservative

18 86 Female 2 Subtrochanteric fracture Osteosynthesis (intramedullary nailing)

19 89 Female 3 Femoral neck shortening Conservative

20 80 Female 3 Subtrochanteric fracture Conservative

21 69 Male 3 Extraosseous insertion Conservative

22 76 Female 3 Avascular necrosis Hemiarthroplasty

23 63 Female 3 Femoral neck shortening Conservative

24 52 Male 4 Cutout Hemiarthroplasty

25 60 Female 4 Screw perforation, avascular necrosis Screw removal & artificial bone filling

Table 2. Cross-sectional Areas of Various Implants

Variable Diameter (mm) No. of usage Cross-sectional area (mm2)

DHS (DePuy Synthes, Solothurn, Switzerland) 8.0 1 50.3 

Cannulated screw 6.5 3 99.5 

Hansson pin (Swemac, Linköping, Sweden) 6.5 2 66.4 

Dual SC screw (KiSCO, Kobe, Japan) 5.0 2 39.3 

DHS: dynamic compression hip screw.
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fractures. Moreover, similar satisfactory results were ob-
served even in those patients who were followed up for 
more than 2 years. We propose reasons for such satisfac-
tory results. Firstly, the addition of the side plate, despite 
being short and only one-holed, achieved sufficient angu-
lar stability. By contrast, when MS are used, it is necessary 
for the distal screw to fully contact the calcar femorale due 
to the three-point theory.5) However, reliably inserting the 
screw at this site is technically difficult. Secondly, despite 
the acquisition of angular stability, the cross section of the 
device itself is small; the screw diameter is 5 mm, and the 
total sectional area is smaller than that of other devices, as 
shown in Table 2. This enables preservation of the bone 
volume and securing of the bone contact area. These at-
tributes seem to be beneficial for both bony fusion and 
intraosseous blood flow. 

The most frequent postoperative displacement of a 
DSCS resulted in shortening of the femoral neck. Reop-
eration was selected in cases of remarkable shortening, 
but eventual bony fusion could be achieved even in such 
cases of neck shortening. However, threads extended from 
the screw tip by a length of 20 mm. If the thread hits the 
fracture lines by sliding, further sliding will be inhibited 
and compression between the fragments may not be ap-
plied, resulting in increased risks of nonunion and cutout. 
A shorter thread screw may be preferable. On the other 
hand, none of the implants showed varus deformity. The 
parallelism of two screws was compromised in one case, 
but all plate barrel screws were stable due to the angular 
stability in the same way as CHS. Varus deformity with 
rotation of the femoral head occurred in the cutout case. 
This may be inevitable because the stability between the 
bone and the screw mainly relies on the bone quality; it 
would be fragile in patients with femoral neck fractures. 
Nevertheless, DSCS is thought to be valuable because of 
the excellent angular stability of the implant that will mini-
mize the risk of the complication.

Subtrochanteric fractures after insertion of MS oc-
curred at the screw insertion site in 2%–3% of reported 
cases.13,14) Suggested reasons for the fractures have been 
too distal screw insertion15) and repeated insertion of 
guide wires.13) Due to such risks of fracture, Jansen et al.16) 
reported that the use of screws alone should be avoided in 
elderly people with osteoporosis. It is thought to be pos-
sible, however, to avoid stress concentration at the screw 
insertion site by using the plate. Noda et al.17) compared 
the stress distribution around insertion sites between the 
Hanson pin and the DSCS using a finite element analysis 
method. They concluded that dispersion of the stress was 
apparent with the use of a DSCS. This suggests that side 

plates are effective in dispersing the stress. Nevertheless, 
a trochanteric fracture after insertion of a DSCS occurred 
in three cases. The reasons for these fractures in DSCS re-
main unclear, but a possible cause might be a deeper inser-
tion of the barrel into the bone hole because the barrel end 
never touches the bone if the screw is inserted steeper than 
135°, as shown in Fig. 2. Moreover, the base of the barrel 
is flared. The insertion should be stopped once the plate 
touches the bone, and then fixation should be done with 
a cortical screw. These cases were concentrated within a 
specific period and operations were carried out by inex-
perienced surgeons. The problems were probably due to a 
technical error, such as overtightening of the cortical screw 
rather than mechanical weakness of the DSCS. 

We encountered osteonecrosis in 6 cases (3.1%), 
fewer than the previously reported incidence of 15%–
25%.18-21) MRI was not performed for all cases, so there 
may be symptomatic necrosis without X-ray abnormality. 
Various factors are involved in the occurrence of osteone-
crosis. Madsen et al.22) stated that a smaller diameter main-
tains blood flow in the fracture area and is advantageous 
in preventing osteonecrosis. DSCS has the smallest cross-
sectional area of an implant (Table 2), so retention of bone 
volume must be considered as a reason for the lower inci-
dence of osteonecrosis. Also, adequate stability achieved 
by the use of a side plate will probably have a positive ef-
fect on the occurrence of osteonecrosis.

New concept implants have been used recently; 
Targon FN (B-Braun AG, Melsungen, Germany) has four 
tele-screws to fix the femoral head and a two-holed side 
plate, and good results have been reported.23-25) Brandt and 
Verdonschot26) studied the mechanical properties of CHS, 
MS, and the Targon FN in their cadaveric biomechanical 
analysis and showed that the load-to-failure for the Targon 
FN was greater than for MS. Proper insertion of the im-
plant is, however, technically difficult,27) and the four tele-
screws are arranged in a rectangular shape. According to a 
recent study by Nakanishi et al.,28) the cross section of the 
femoral neck is not a rectangle, but rather a reverse right 
triangle. Insertion of the four screws into the femoral neck 
might therefore be difficult. On the other hand, the DSCS 
has the advantage of flexibility in the arrangement of the 
screw (with 135° ± 5° of acceptable angle range).

There are several limitations of this study, includ-
ing the selection of cases. IF was carried out in most non-
displaced fractures, but it was only performed in a small 
number of cases of displaced fractures. We are also aware 
of the bias in the selection of the IF using DSCS for dis-
placed fractures. It was only used in limited cases, such as 
in young patients (typically ≤ 70 years of age, and those 
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with a severe systemic disease). Otherwise, we selected 
hemiarthroplasty. We do not recommend the routine use 
of DSCS in all displaced fracture cases, but for the limited 
patients who should avoid AR, DSCS can be considered a 
reasonable option. Despite the small number of displaced 
type fractures, the incidence of complications was similar. 
A second limitation of this study is that a high propor-
tion of cases were lost to follow-up; approximately half 
of the cases could not be followed up for 2 years. Most 
were transferred to other institutions and did not return 
for their follow-up visits. The incidences of complications 
we calculated were based on all patients, so it is possible 
that the complications from this treatment are actually 
higher than the reported results. Although the majority of 
patients with complications tend to return to the hospital 
where the original operation was performed, the actual 
complication rate is still unknown. Further prospective 
study is needed to clarify this. A third limitation is that 
there were no control patients who were treated with other 
implants. Our hospital used DSCS fixation in all cases 
when IF was required, so there was no control popula-
tion. However, despite the inclusion of approximately 
20% of displaced fractures, the incidence of complica-
tions was comparable to that of past reports.12) Lastly, a 
precise radiographic evaluation was not performed and 
radiographic analyses of the screw insertion sites, fracture 
displacement, and avascular necrosis would be beneficial 
to clarify the mechanical merit of the DSCS. This study 

was retrospective and focused on the characteristics of 
the DSCS and its complications, but further prospective 
study focusing on radiographic analysis is needed. Despite 
these limitations, we suggest DSCS is beneficial for both 
displaced and nondisplaced fractures, providing angular 
stability with the use of a side plate.

Fixation with a DSCS for femoral neck fractures had 
satisfactory results. Resistance to varus deformity was im-
proved by adding a plate, and there were few cases of reop-
eration. A comparison study with other devices is needed 
to evaluate the benefits of the DSCS. 
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