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ABSTRACT

Aim: This study aimed to examine the effect of cable cerclage on reduction quality and union time in patients treated with
cephalomedullary nails for subtrochanteric fractures.

Materials and Methods: 75 closed subtrochanteric fractures treated with cephalomedullary nails by two different
surgeons with at least 10 months of follow-up were included in the study. Patients operated by Surgeon 1 were grouped as
Group 1 (closed cephalomedullary nailing without cables, n=43), patients operated by Surgeon 2 with 1-2 cables as Group
2 (n=20), and those operated with 3-4 cables were grouped as Group 3 (open cephalomedullary nailing + cable fixation,
n=12). Postoperative radiographs were evaluated for the presence of cables, the number of cables used, deformity, the
residual gap between the fracture ends, and the union time.

Results: The cable fixation rate was calculated as 42.6%. There was a statistically significant relationship between cable
use and the amount of gap (p=0.033). The average gap was 3.97 mm in patients without cables, 0.65 mm in patients with
1-2 cables, and 0.66 mm in patients with 3-4 cables. A positive correlation was found between the amount of gap and
the time to union (Spearman's rho= 0.468, p=0.001). A statistically significant difference was found between Group 1
and Group 2 and also between Group 1 and Group 3 regarding the union time (p=0.007, p=0.001, respectively). The mean
time to union was determined as 7.3 months in Group 1, 5.4 months in Group 2, and 5.7 months in Group 3.

Conclusion: Reducing the gap in the fracture line by using cables provides a better reduction, stability, and a shorter
union time than fixation without a cable in subtrochanteric fractures treated with cephalomedullary nailing.
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INTRODUCTION

Intramedullary nailing is an ideal technique for the
treatment of lower extremity long bone fractures
because of its feasibility and high union rates (1,2). In
subtrochanteric fractures, cephalomedullary nails are
frequently used for treatment (3). However, reduction
and fixation difficulties are frequently encountered in
subtrochanteric fractures due to abduction, flexion,
and external rotation deformities caused by the psoas,
abductor, and gluteal muscles attached to the proximal
part of the fracture (4,5). There is a literature regarding
a faster and better union of subtrochanteric fractures.
While some authors advocate closed reduction to not
deteriorate the fracture hematoma, others emphasize
the need to provide as much anatomical alignment as
possible and the benefits of cerclage cables (6-10).

Due to the improper position of the proximal part of the
fracture, the lateral entry point of the cephalomedullary
nail causes varus deformity (11). Angular malreduction
may develop in patients with the closed reduction due
to strong muscle tone affecting the proximal part and
the proximal medullary canal being relatively wide
compared to the distalisthmus, and this may cause gap
formation between the fracture ends, loss of fixation
or implant failure (4,12). For these reasons, the
question of which technique - hematoma-preserving
closed reduction or open reduction with cable fixation
- is more advantageous for subtrochanteric nailing
remains unanswered. The reduction quality is of great
importance to properly distribute the axial forces
to the nail and femoral cortex. The aim is to prevent
the entire load from getting on the nail and to allow
the femoral cortex to share the axial load (13,14).
Proper alignment before placing the nail reduces the
possibility of complications (15-17).

Our aim in this study is to examine the effects of
factors such as the amount of residual gap at the
fracture line, the use of cables, and the number of
cables on the union time of subtrochanteric fractures
treated with cephalomedullary nails. We believe
that the improvement in surgical technique after
identification of these factors will not only be very
effective in preventing complications such as delayed
union, nonunion, malalignment, and implant failure,
but will also provide a shorter union time.

MATERIALS AND METHODS

The study was designed in accordance with the 1995
Helsinki Declaration. Approval for this study was
granted by the local ethics committee. Preoperative
and postoperative radiographs of 229 patients aged 18-
89 years who underwent surgery for subtrochanteric
fractures at our clinic between March 2010 and
February 2018 by two different surgeons were
retrospectively evaluated. Patients over the age of 65
(n=40), who had plate and screw fixation (n=43), who
received bisphosphonate therapy for more than 1 year
(n=11), who had insufficient postoperative follow-up
(n=41), who died during the follow-up period (n =19)
were excluded from the study. Seventy-five patients
with a mean age of 48.3 (range 19-65) who had at least
10 months of follow-up and who had been operated
on with a cephalomedullary nail were included in the
study (Figure 1).

Demographic data of the patients, such as age and
gender, were compiled. Fracture classification was
made according to Seinsheimer’s classification by
evaluating preoperative anteroposterior (AP) femur
roentgenograms (13). By evaluating the postoperative
films, it was determined whether a titanium cable was
placed and if so, how many were utilized. Patients
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Figure 1. Flowchart of patient selection.



Figure 2. The measurement of the gap between
fracture lines.
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operated by Surgeon 1 were grouped as Group 1
(closed cephalomedullary nailing without cables,
n=43), patients operated by Surgeon 2 with 1-2 cables
as Group 2 (n=20), and those operated by Surgeon
2 with 3-4 cables were grouped as Group 3 (open
cephalomedullary nailing + cable fixation, n=12). The
medial or lateral gap between the fracture ends was
evaluated by an experienced radiologist using the
“Picture Archiving and Communication System” (PACS)
and the amount of gap was measured (Figure 2). While
measuring the gap between the fracture ends, the
distance between the fracture ends on the medial or
lateral wall with cortical discontinuity was evaluated
using postoperative AP X-rays. The deformity was
measured in degrees by determining the presence
of varus or valgus deformity. Early postoperative
x-rays and x-rays after the union were used for the
measurements. The development of varus deformity
was compared using early postoperative radiographs
and radiographs taken after union (Figure 3 and 4).
It was investigated whether there was a statistically
significant difference between the groups in terms
of age, gender, fracture type, union time, varus

Figure 3. a) 70 years old female patient, motor vehicle accident, preoperative x-ray. b) Postoperative 7" month
x-ray, 7mm gap laterally and 6 degrees of varus deformity. c) 6% month x-ray after revision surgery with cable use,
complete union.
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Figure 4. a) 37 years old female patient, motor vehicle accident, preoperative x-ray. b) Postoperative 1% month
x-ray, fixation with 3 cables, 3 mm gap laterally. c) Postoperative 5" month, complete union.

angulation, and gap size. The need for revision surgery
due to non-union was also noted.

Statistical analysis

Statistical analysis was performed with IBM SPSS
Statistics for Windows v.22 (IBM Corp., Armonk, NY,
USA) software. Demographic data and numerical
measurements were determined to be non-normally
distributed according to the distribution analysis, and
non-parametric tests were used. Statistical analysis
between union groups was assessed using the Kruskal-
Wallis test. A pairwise comparison test was used
to determine which group caused the significant
difference between the groups. Correlation between
numerical data was analyzed with Spearman's rank
correlation coefficient test. P-value <0.05 was
considered statistically significant.

RESULTS

26 (34.7%) patients were female and 49 (65.3%)
were male. The mean follow-up period was 12.33
months (10-17 months). There was no statistically
significant difference between the groups in terms of
demographic data such as age and gender (p=0.139,
p=0.954, respectively).

According to the Seinsheimer’s classification, the
fractures were classified as Type 1 (n=6), Type 2A
(n=7), Type 2B (n=4), Type 2C (n=10), Type 3A (n=9),
Type 3B (n=9) Type 4 (n=15) and Type 5 (n=15). No
statistically significant relationship was found between
fracture types and study groups (p=0.065) (Table 1).

Cables were used in 32 of the 75 patients. There was
a statistically significant relationship between cable
use and the amount of residual gap (p=0.033). The
average residual gap was 3.97 mm (range 0-11 mm)
in patients without cables, 0.65 mm (range 0-4 mm)
in patients with 1-2 cables, and 0.66 mm (range 0-3

Table 1. Distribution of fracture types according to
Seinsheimer’s classification

Fracture Type Number of Cases (n)
Type 1l 6

Type 2A 7

Type 2B 4

Type 2C 10

Type 3A 9

Type 3B 9

Type 4 15

Type 5 15
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Table 2. The results of each group created according to cable usage
Cable use Patient Number (:1:2:':1?#“;1“;2() Mean(l:‘l:(i,z;l time  \orus deformity (n)
Group 1 0 43 397-0-11 7.3 9
Group 2 1-2 20 0.66-0-4 5.4 1
Group 3 3-4 12 0.65-0-3 5.7

min: minimum, max: maximum, mos: months, n: number.

mm) in patients with 3-4 cables (Table 2). A positive
correlation was found between the amount of gap and
the time to union (Spearman's rho= 0.468, p=0.001).

A statistically significant difference was found between
Group 1 and Group 2 and also between Group 1 and
Group 3 regarding the union time (p=0.007, p=0.001,
respectively). The mean time to union was measured
as 7.3 months in Group 1, 5.4 months in Group 2, and
5.7 months in Group 3 on average. No statistically
significant relationship was found between study
groups and gender (p=0.847).

Varus deformity (between 4-12 degrees) was detected
in 10 patients. The cable was not used in 9 out of
10 patients who developed varus deformity. There
was no statistically significant relationship between
varus deformity and union times between the groups
(p=0.201). Four patients received revision surgery due
to nonunion.

DISCUSSION

Subtrochanteric fractures are generally the result of
high-energy trauma in young patients and low-energy
trauma due to poor bone quality in elderly patients
(15). In subtrochanteric fractures, cephalomedullary
nails are frequently used for treatment (3).
Cephalomedullary nailing is a method with biological
and biomechanical advantages due to its percutaneous
application, load-sharing ability, and short-moment
arm.

In subtrochanteric fracture surgery, reduction and
fixation difficulties are frequently encountered due to
muscle forces deforming the proximalfracture segment.
The use of cable is also a highly preferred method to
improve reduction quality and fixation stability (2).
The possibility of damage to the nutritional vascular

structures of the femur due to the pressure exerted by
the cables and the occurrence of union disorders due
to nutritional deficiency is a very thought-provoking
problem for surgeons. A review of the literature
reveals that there is no consensus among the authors
about the effect of cable use on bone nutrition. Recent
anatomical and histological studies have reported that
the femoral arterial circulation is circular rather than
longitudinal (18-21). Apivatthakakul et al. also showed
that macrovascular nutrition was preserved after
cable application in a cadaver study, and they reported
that cerclage wiring caused minimal disruption of the
femoral blood circulation (22). Kennedy et al. stated
that one or two cables do not impair circulation and can
be used in spiral oblique fractures due to the circular
arterial placement in the bone (6). In a biomechanical
study by Miiller et al. on cadavers with subtrochanteric
fractures, the cerclage group and the non-cerclage
group were compared, and it was emphasized that the
use of cables not only provides a satisfactory reduction,
but also preserves the integrity of the medial cortex,
and reduces the risk of nonunion and fixation loss
(23). Shin et al. stated that cerclage cable fixation
increases the possibility of anatomical reduction
and better stability while preserving the biology
around the fracture line, and emphasized that the
cerclage cable method is effective in subtrochanteric
fractures. In this study, in which 51 patients who
underwent intramedullary nailing and percutaneous
cerclage were examined, the authors recorded the
postoperative angulation as a maximum of 5 degrees
and reported union at a rate of 98% (24). Liu et al. In
their study in which they presented the treatment of
46 subtrochanteric femur fractures with cable cerclage
and intramedullary nailing, they reported the mean
time of union as 3-6 months and stated that they
provided good and excellent union at a rate of 86.96%.
They reported that the use of cables not only provides
a good alignment but also increases stability (25). In a
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study by Mukherjee et al., 40 composite femurs that
underwent subtrochanteric osteotomy were analyzed
and it was reported that cable application on the nail
increases stability in subtrochanteric fractures (26).
Similarly, another study that retrospectively analyzed
260 patients reported that additional cerclage
application on the nail increased the possibility of
anatomical reduction, contributed to the stability,
and positively affected union by providing extra
support to the medial cortex. It has also been stated
that better clinical results are obtained in cases with
cerclage compared to applications without cerclage
and this application is a very useful support method
in comminuted trochanteric and subtrochanteric
fractures (5).

In our study, when the relationship between cable use
and the union was examined, it was determined that
the union time was shorter in patients with cable use
compared to patients operated without cable fixation,
and the amount of residual gap in the fracture line was
less with the cable fixation. No study has been found
in the literature showing the relationship between the
amount of gap of the fracture ends and the duration
of the union in patients treated with cephalomedullary
nails. In our study, there was a statistically significant
relationship between cable use and the amount of gap
(p=0.033). The average gap was 3.97 mm (range 0-11
mm) in patients without cables, 0.65 mm (range 0-4
mm) in patients with 1-2 cables and 0.66 mm (range
0-3 mm) in patients with 3-4 cables. In addition, a
positive correlation was found between the amount of
gap and union time (Spearman's rho= 0.468, p=0.001).
The cable fixation of the fracture fragments is more
stable, the anatomical alignment of the bone is better,
and ultimately less gap is formed at the fracture
line during reduction. It is widely accepted in the
literature that ensuring the best possible alignment
and leaving less gap at the fracture line are important
factors that facilitate and accelerate the union of the
subtrochanteric fractures.

One of the important problems that can be seen after
fixation in subtrochanteric fractures is varus deformity
(13,27-29). There are many studies in the literature
investigating the relationship between varus deformity
and delayed union and non-union (3,30,31). In the
study by Ostrum et al., excessive lateralization of the

trochanter major entry point was presented as an
important cause of varus deformity (11). The study
by Hoskins et al. reported that there was an increase
in varus deformity when anatomical reduction could
not be achieved (31). In our study, we observed that
90% of the 10 varus deformities we encountered
developed in patients who didn’t have cable fixation.
While providing a more stable reduction of the fracture
fragments, cables also help to maintain stabilization
in the postoperative follow-up period. Recently,
Recently, there has been debate in the literature as
to whether hematoma integrity or stability is more
effective for fracture union. Although our study does
not allow interpretation of hematoma integrity, it is
quite supportive of the importance of stability.

The most important limitation of our study is its
retrospective nature. Apart from this, there are
other limiting factors such as the age, gender, and
trauma severity of the patients, which were not
homogeneously distributed, and the use of different
nails by many surgeons can be counted. Despite these
shortcomings, we believe that our study provides a
strong conclusion and sufficient statistical data.

CONCLUSION

Our study demonstrated that in subtrochanteric
fractures treated with cephalomedullary nailing,
reducing the gap in the fracture line by using cable
wires provides a better reduction, stability, and a
shorter union time than fixation without using cable(s).
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