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Abstract

Purpose: The aim of this retrospective study was to compare the clinical and radiological outcomes 
between three cannulated screws (TCS) and a combination of two cannulated screws along with one 
fully threaded cannulated screw with a TARGON locking plate (TCS-TLP) for the treatment of dis-
placed intracapsular hip fractures.
Methods: Seventy-five patients with displaced intracapsular hip fractures were treated surgically 
between January 2013 and January 2019. Thirty-five patients underwent TCS-TLP, while the remaining 
40 patients were treated with TCS. Injuries were assessed according to the AO classification, and out-
come measurements included the modified Harris hip score (MHHS), visual analogue score (VAS), and 
radiological data.
Results: The TCS-TLP group showed significantly better MHHS improvement than the TCS group at 
12 months (85.6 vs. 75.6, P < 0.05) and 24 months (89.4 vs. 81.1, P < 0.05). Furthermore, the TCS-TLP 
group had a lower incidence of complications compared to the TCS group, with 5 patients experiencing 
complications in the TCS-TLP group versus 14 cases in the TCS group (P < 0.05). Similarly, the femoral 
neck shorten rate was significantly lower in the TCS-TLP group at each follow-up visit (P < 0.05).
Conclusion: Patients who are treated with a combination of two cannulated screws, including one fully 
threaded cannulated screw along with a TCS-TLP, can experience improved functional outcomes, 
reduced orthopedic complications, and prevention of femoral neck shortening.
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Intracapsular hip fracture is a prevalent injury that 
often leads to significant morbidity and mortality, 
especially among females over the age of 75 years 

(1). The increasing number of intracapsular hip frac-
tures has resulted in escalating medical costs, placing a 
considerable social burden (2). Despite advancements, the 
treatment methods for intracapsular hip fractures con-
tinue to present challenges and remain controversial. The 
main strategies employed include total hip arthroplasty, 
hemiarthroplasty, and multiple cannulated screws, with 
several studies reporting satisfactory clinical outcomes 
using these methods (3). However, these approaches 
come with disadvantages and potential complications 
such as implant failure, malunion, and hip neck shorten-
ing post-operation, resulting in a total complication rate 
ranging from 26 to 65% (4, 5).

Recently, there has been increasing interest among 
researchers in the use of the Targon locking plate (TCS-
TLP) for treating intracapsular hip fractures. This approach 
offers superior rotational stability and minimizes complica-
tions. Parker et al. conducted a study involving 320 patients 
who underwent treatment with a TCS-TLP. The results 
showed that 252 cases (78.8%) healed without complica-
tions, while 35 cases (11.6%) experienced nonunion, and 28 
cases (8.8%) developed avascular necrosis during the 2-year 
follow-up period (6). In contrast, Matar et al. found lower 
complication rates in patients treated with the TCS-TLP 
system. Among 43 patients, only 2 cases experienced avas-
cular necrosis, 2 cases resulted in nonunion, and 1 patient 
had screw cutout (7). Additionally, finite element analysis 
studies have demonstrated the enhanced rotational stability 
and resistance to shearing provided by the TCS-TLP (8). 
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Furthermore, some researchers have reported that fully 
threaded cannulated screws can minimize complications 
such as femoral neck shortening and pain. Weil et al. con-
ducted a study involving 24 patients who underwent internal 
fixation with fully threaded cannulated screws, while another 
41 patients were treated with partially threaded cannulated 
screws. The findings revealed significantly fewer instances 
of femoral neck shortening and screw pull-out in the group 
treated with fully threaded cannulated screws compared to 
the partial threaded group (P < 0.05) (9). Kanthasamy et al. 
also reported that the use of the Targon device can reduce 
the nonunion rate in comparison to cannulated screws for 
intracapsular hip fractures (10). However, there is limited 
published research on the clinical efficacy of fully threaded 
cannulated screws in combination with the TCS-TLP.

Therefore, this study aims to compare the clinical and 
radiological outcomes of three cannulated screws (TCS), 
two cannulated screws, and one fully threaded cannulated 
screw in conjunction with the TCS-TLP for patients with 
displaced intracapsular hip fractures.

Materials and methods

Participants
This study is a retrospective analysis that obtained all 
patient details with displaced intracapsular hip fracture 
who underwent either TCS or a combination of two cannu-
lated screws and one fully threaded cannulated screw with 
TCS-TLP between January 2014 and January 2019. The 
data were extracted from medical records, and the study 
received approval from the Ethics Committee of Cangzhou 
Hospital of Integrated Traditional Chinese Medicine and 
Western Medicine (No. 2019007). Due to its retrospective 
nature, the requirement for informed consent was waived by 
the Institutional Review Board of our Hospital. The inclu-
sion criteria were as follows: (1) freshly closed displaced 
intracapsular hip fractures; (2) age under 75 years old; (3) 
treatment with TCS or two cannulated screws combined 
with one fully threaded cannulated screw with TCS-TLP; 
and (4) intact medical records and more than a 24-month 
follow-up visit. According to these criteria, a total of 107 
patients diagnosed with displaced intracapsular hip frac-
tures were enrolled in this study. Patients were excluded if  
they refused involvement, had a surgical history in the hip, 
had long-term hormone use, or had a combined disease that 
may affect the clinical outcome, such as renal osteopathy, 
diabetes, and rheumatoid arthritis. Ultimately, 32 patients 
were excluded, and 75 patients were included in this study.

Surgical procedure
All patients in both groups were administered spinal anes-
thesia and positioned supine on the treatment table. The 
fractured limb was gradually reduced through longitudi-
nal traction and rotation under fluoroscopic control. 

TCS-TLP group
Around a 5 cm incision, a lateral approach under the 
vastus lateralis was performed to place a 130° align-
ment jig. Then, a K-wire was inserted above the level of 
the lesser trochanter, positioning it in the middle of the 
femoral neck as confirmed by C-arm fluoroscopy. The 
TCS-TLP (Fig. 1) and alignment jig were positioned on 
the lateral proximal femur, and three additional K-wires 
were inserted through the plate, extending into the femo-
ral neck. Once the K-wires were measured and the screw 
holes were drilled, they were removed, and two cannulated 
screws along with one fully threaded cannulated screw 
were inserted. Finally, the two distal screws were placed 
through the plate to secure it to the lateral proximal fem-
oral cortex (Fig. 2).

TCS group
After exposing the skin and muscle, locate and mark the 
level of the lesser trochanter. A K-wire was then inserted 
manually to achieve a central position, confirmed by 
C-arm fluoroscopy. Subsequently, three additional guide 
K-wires were inserted in an inverted triangle configura-
tion, with an anteversion angle of 15 degrees and a gantry 
angle of 127 degrees. Finally, the guide K-wires were mea-
sured, and holes were drilled accordingly to insert TCS 
under C-arm fluoroscopy (Fig. 3).

The postoperative rehabilitation principles were as 
follows: during the first week after surgery, patients were 
instructed to exercise their quadriceps and ankles, and 
ambulation with walking sticks was encouraged for all 
patients after 3 to 4 weeks. However, full weight bearing 
was not permitted during the first 6 weeks.

Outcome evaluation
Pain assessment was conducted using the visual analogue 
scale (VAS), a self-assessed questionnaire with a range 
of 0 to 10 points (11). The recovery of hip function was 
evaluated using the modified Harris hip score (MHHS), 

Fig. 1. The diagram of Targon locking plate.
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which ranged from 0 (worst function and maximum pain) 
to 100 (best function and minimum pain) (12). General 
data, including age, gender, fracture side and type, oper-
ation time, and blood loss, were collected from medical 
records in both groups. Radiological data, including 
X-ray and CT scans, were obtained at preoperative, imme-
diate postoperative, and 1, 6, 12, and 24 months of fol-
low-up visits. These assessments were performed by two 
experienced orthopedic surgeons (DC Huang and GQ 
Jiang). The following parameters were analyzed: tip-apex 
distance, orthopedic complications (such as nonunion, 
malunion, and implant failure), bone union (defined as 
the restoration of cortical continuity and absence of a 

visible fracture line), malunion (defined as a collodiaph-
yseal angle less than 120 degrees or less than 50% contact 
between the proximal and distal fragments), nonunion 
(defined as a lack of union or fracture displacement 
after 12 months of follow-up visits), and implant failure 
(including screw cutout, leakage, and breakage).

At the 6-month follow-up visit, the shortening of the 
femoral neck was measured using an anterior-posterior 
radiograph of the pelvis. The measurement was taken 
from the center of the femoral head along the axis of the 
femoral neck until it reached the axis of the femoral shaft 
and then compared to the unfractured site in the immedi-
ate postoperative X-ray. For cases with screw cutout, the 

Fig. 2. (a and b): Preoperative hip CT scan of a 54 year-old female patient with displaced intracapsular hip fracture. (c and d): 
The 3 months postoperative X-ray showed fracture healed without orthopedic complications. (e): The 2 years postoperative 
X-ray of the fractured site was bone union without implement failure or femoral neck shorting.
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shortening was measured based on the greatest amount of 
lateral protuberance (13). A distance greater than 5 mm 
was defined as femoral neck shortening (14).

Statistics
In this study, all data were presented as mean ± standard 
deviation, and statistical analysis was conducted using 
SPSS for Windows version 25. The baseline characteris-
tics and complication outcomes of all patients were ana-
lyzed using the χ2 test. The paired T-test was employed 
to compare the outcomes between preoperative and each 
follow-up visit within each group, while the independent 
T-test was used to compare clinical evaluations at each 

follow-up visit. A P-value less than 0.05 was considered 
statistically significant.

Result
A total of 75 patients were enrolled in this study. All 
patients with displaced intracapsular hip fracture who 
underwent either TCS or a combination of two cannu-
lated screws with one fully threaded cannulated screw 
and TCS-TLP were followed up for a minimum of 2 
years. There were no significant differences in general 
data, including age, gender, body mass index, time from 
injury to operation, fracture side, and type, between the 
two groups (P > 0.05) (Table 1). Similarly, no significant 

Fig. 3. (a and b): Preoperative hip X-ray and CT scan of a 49-year-old male patient with displaced intracapsular hip fracture. 
(c and d): The 1 year and 2 years postoperative x-ray showed fracture healed without orthopedic complications.

http://dx.doi.org/10.37175/stemedicine.v4i3.175


Comparison between three cannulated screws

Citation: STEMedicine 2023, 4(3): e175 - http://dx.doi.org/10.37175/stemedicine.v4i3.175 5

differences were observed in preoperative data between 
the two groups, such as VAS and MHHS scores (P > 0.05).

A significant difference was observed in operation time 
(57.4 ± 12.9 vs. 45.7 ± 16.4, P < 0.05) and blood loss (68.4 
± 25.7 vs. 36.4 ± 8.7, P < 0.05) between the TCS-TLP 
group and the TCS group. However, there was no signif-
icant difference in the minimal (5.4 ± 1.2 vs. 5.7 ± 0.9, 
P > 0.05) and maximal (11.5 ± 3.6 vs. 12.1 ± 2.8, P > 0.05) 
tip-apex distance between the two groups (Table 2). The 
TCS-TLP group showed significantly better recovery 
in MHHS compared to the TCS group at the 12- and 
24-month follow-up visits (P < 0.05), but no statistical 
difference was observed at the 1- and 6-month follow-up 
visits between the two groups (P > 0.05). The VAS score 
significantly decreased in both groups after the operation, 
and a statistically significant difference was detected at the 
1-month follow-up visit (2.2 ± 1.7 vs. 2.6 ± 1.4, P < 0.05). 
However, there was no significant difference between the 
two groups at other follow-up visits (P > 0.05).

In the TCS group, the complication rate was 35% 
(14 out of  40). Among these, two patients experienced 
wound infection, which was managed conservatively. 
Additionally, there were three cases of  malunion, one 
case of  nonunion, two cases of  screw cutout, four cases 
of  screw loosening, one case of  refracture, and one case 
of  avascular necrosis. In the TCS-TLP group, 5 out of 
35 patients (14.3%) experienced complications during 
the follow-up period. These included one case of  wound 
infection and one case of  malunion, as determined by 
radiological assessments at the final follow-up visit. 
The patient with avascular necrosis underwent treat-
ment with total hip replacement, while the patient who 
experienced refracture in the operated site due to a 
fall was treated conservatively. Notably, the incidence 
of  femoral shortening was significantly lower in the 

TCS-TLP group compared to the TCS group (P < 0.05). 
Specifically, 3 patients in the TCS-TLP group and 
15 patients in the TCS group experienced femoral neck 
shortening (Table 3).

Discussion
Nowadays, there is a rising number of cases involving 
displaced intracapsular hip fractures, which signifi-
cantly impact the quality of life for patients and pose a 

Table 2. Comparison of clinical and radiological outcomes of two 
groups 

Characteristic
TCS group  

(n = 40)
TCS-TLP group  

(n = 35)
P

Operation time, mins 
(SD)

45.7 ± 16.4 57.4 ± 12.9 0.04*

Blood loss, ml (SD) 36.4 ± 18.7 68.4 ± 25.7 0.03*

TAD

Minimal, mm (SD) 5.4 ± 1.2 5.7 ± 0.9 0.57

Maximal, mm (SD) 11.5 ± 3.6 12.1 ± 2.8 0.39

MHHS (SD)

Preoperation 37.4 ± 3.1 36.1 ± 2.8 0.48

1 month 71.5 ± 5.4 74.5 ± 3.1 0.15

6 months 73.7 ± 5.8 79.7 ± 3.3 0.61

12 months 75.6 ± 2.7 85.6 ± 3.7 0.03*

24 months 81.1 ± 3.2 89.4 ± 2.1 0.04*

VAS (SD)

Preoperation 6.4 ± 2.5 6.7 ± 2.8 0.38

1 month 2.2 ± 1.7 2.6 ± 1.4 0.04*

6 months 1.2 ± 1.4 1.5 ± 1.7 0.14

12 months 0.8 ± 0.6 0.7 ± 0.5 0.72

24 months 0.5 ± 0.3 0.6 ± 0.4 0.86

TAD: Tip-apex distance; *P < 0.05

Table 1. Comparison of baseline characteristics of two groups

Characteristic TCS group  
(n = 40)

TCS-TLP group  
(n = 35)

P

Age, years (SD) 59.5 ± 13.5 61.3 ± 12.8 0.81 

Gender, n (%)

Male 17 (42.5) 15 (42.9) 0.58 

Female 23 (57.5) 20 (57.1)

BMI (SD) 23.7 ± 2.4 23.1 ± 1.9 0.23 

Fracture side, n (%)

Left 26 (65) 19 (54.3) 0.16

Right 14 (35) 16 (45.7)

Fracture type, n (%)

Garden III 28 (70) 23 (65.7) 0.44

Garden IV 12 (30) 12 (34.3)

Injury to operation, 
ds (SD)

1.5 ± 0.5 1.7 ± 0.3 0.48

Table 3. Comparison of complications and femoral neck shorting 
of two groups

Characteristic TCS group  
(n = 40)

TCS-TLP group  
(n = 35)

P

Complications, n

 Wound infection 2 1 <0.05*

 Malunion 3 1

 Nonunion 1 0

 Screw cutout 2 0

 Screw loosening 7 0

 Refracture 1 0

 Avascular necrosis 1 0

Femoral neck shorting

 <5 mm 25 32 0.003*

 >5 mm 15 3

*P < 0.05
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substantial economic burden on society. Displaced intra-
capsular hip fractures continue to pose a challenge for 
orthopedic surgeons as patients may experience various 
complications, including refracture, following surgery. 
The standard treatment for displaced intracapsular hip 
fractures in the elderly typically involves the use of TCS. 
Wani et al. conducted a study on 50 patients with displaced 
fractures of the femoral neck who underwent closed 
reduction and internal fixation with cannulated screws. 
The patients achieved satisfactory clinical outcomes, with 
the Harris hip score (HHS) improving to 90.6 ± 2.2 at the 
final follow-up visit. However, four patients experienced 
nonunion, and six patients developed avascular necrosis 
(15). Similarly, Dong et al. reported on 30 patients with 
displaced intracapsular hip fractures (Pauwels type III) 
who underwent standard cannulated screw fixation. They 
observed significant improvements in HHS and EQ-5D 
scores, but 17 out of 30 patients experienced femoral neck 
shortening (>5 mm) during the final follow-up visit (16).

In order to minimize orthopedic complications and 
femoral neck shortening, an increasing number of sur-
geons are focusing on the TCS-TLP and fully threaded 
cannulated screw for displaced intracapsular hip fractures. 
Parker et al. reported on 208 patients with displaced intra-
capsular hip fractures who underwent internal fixation 
with the TCS-TLP. The study showed significant improve-
ment in pain mobility scores, and 148 out of 208 patients 
(71.1%) experienced uneventful fracture healing (17).

Some finite-element studies have also demonstrated the 
effectiveness of certain fixation methods. For instance, Li 
et al. conducted a finite-element analysis comparing ordi-
nary cannulated screws, dynamic hip screws with dero-
tational screws, and cannulated screws with TCS-TLPs. 
They found that the use of cannulated screws with TCS-
TLPs exhibited superior resistance against shearing and 
rotational forces (18). In a retrospective study by Boraiah 
et al., 54 patients younger than 65 years old underwent 
open reduction and internal fixation using fully threaded 
cannulated screws. Out of the 54 patients, 51 experienced 
successful healing without any complications, and the 
average shortening of the femoral neck was measured at 
0.54 mm (ranging from 0 to 2.7) (19).

In this study, a total of 75 patients with displaced 
intracapsular hip fracture who underwent internal fixa-
tion were enrolled in our study. Among them, 35 patients 
received treatment with two cannulated screws combined 
with one fully threaded cannulated screw and TCS-TLP, 
while the remaining 40 patients were treated with TCS.

Our findings demonstrate that the TCS-TLP group 
exhibited better improvement in hip function, decreased 
orthopedic complications, and minimized femoral neck 
shortening. At the 12- and 24-month follow-up visits, the 
MHHS scores were significantly higher in the TCS-TLP 
group compared to the TCS group (P < 0.05). Similarly, 

femoral neck shortening of more than 5 mm was detected 
in 15 out of 40 patients in the TCS group, while only 3 out 
of 35 patients in the TCS-TLP group showed such short-
ening (P < 0.05). Furthermore, a total of 5 patients in the 
TCS-TLP group experienced orthopedic complications, 
and 1 patient had wound infection, whereas 15 patients in 
the TCS group had orthopedic complications and 2 had 
wound infections. Similar outcomes have been reported 
in previously published articles. Warschawski et al. doc-
umented that 23 (28.4%) patients experienced orthope-
dic complications with cannulated screws compared to 
6 (17.6%) patients treated with TCS-TLP, although the 
patients using TCS-TLPs reported higher pain scores. 
However, femoral neck shortening was not measured in 
their study (20). Thein et al. retrospectively collected data 
from 31 patients treated with Targon FN and 47 patients 
who underwent internal fixation using multiple cannu-
lated screws. They found that patients treated with Targon 
FN had a significantly lower rate of orthopedic compli-
cations and revisions compared to patients treated with 
multiple cannulated screws (P < 0.05) (21).

In our study, the femoral neck shortening rate was 
37.5%. Other articles have reported similar outcomes, 
with femoral neck shortening rates ranging from around 
27 to 31% in femoral neck fracture patients treated with 
multiple cannulated screws (22). Among our patients, only 
three (8.6%) underwent the combination of two cannu-
lated screws and one fully threaded cannulated screw with 
TCS-TLP, resulting in femoral neck shortening. Wang 
et al. reported a femoral neck shortening rate of 23.5% in 
patients treated with three partially threaded cannulated 
screws (23). Additionally, Alves et al. found that fully 
threaded cannulated screws provide better biomechani-
cal support and help prevent femoral neck shortening in 
femoral neck fractures undergoing internal fixation (24). 
Similarly, Alshameeri et al. reported that patients treated 
with Targon lock plates had a lower rate of nonunion and 
reoperation compared to patients treated with cannulated 
cancellous screws (25).

The possible reason for the occurrence of more ortho-
pedic complications in patients treated with TCS may be 
insufficient resistance to shearing and rotational forces. 
On the other hand, the TCS-TLP not only provides stron-
ger support in the femoral neck but also prevents screw 
loosening or cut-out (23). By inserting three screws in an 
inverted triangle, stability can be maintained at the frac-
ture site, and the use of one fully threaded cannulated 
screw can help prevent femoral neck collapse after the 
operation. As a result, the TCS-TLP demonstrates supe-
rior improvement in reducing orthopedic complications 
and achieves better clinical efficacy compared to the use 
of TCS for fixation.

Some limitations of this study are as follows: Firstly, 
the study was conducted in a single center, and the sample 
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size is small. It would be beneficial to include a larger 
sample size and multicenter collaborations in future stud-
ies. Secondly, it would have been ideal to include patients 
treated with three partial threaded cannulated screws 
with dynamic locking screws as a control group; however, 
the number of such cases in our hospital was limited. 
Therefore, future studies with a larger patient popula-
tion could consider including this control group. Lastly, 
to provide a more comprehensive analysis, biomechanical 
or finite element analysis should be conducted to evaluate 
the force distribution after the operation.

Conclusion
TCS-TLP fixation can significantly improve hip function, 
minimize orthopedic complications, and prevent femoral 
neck shortening compared to TCS for displaced intracap-
sular hip fracture. Furthermore, additional studies are 
needed to further testify the efficacy of TCS-TLP fixation 
for treating displaced intracapsular hip fractures.
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