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Background: The evidence on use of supplementary titanium cable cerclage (TCC) in treating femoral subtrochanteric frac-
tures (FSF) remains scarce. Therefore, this study aimed to investigate the potential therapeutic effects for FSF
patients using TCC.

Material/Methods: A retrospective study of 68 FSF patients treated by a long intramedullary (IM) nailing with (Observation group,
n=41) or without (Control group, n=27) TCC was conducted from January 2020 to December 2021. The prima-
ry outcome measure was time to postoperative full weight-bearing. Secondary outcome measures were op-
eration time, intraoperative blood loss, number of blood transfusions needed, varus angle loss, excellent and
good rate of fracture reduction, Harris score, and survival rate.

Results: Patients were followed up for 13 to 36 months. The excellent and good rate of fracture reduction was 100%
in the Observation group versus 92.6% in the Control group (P=0.013), and the varus angle loss and time to
postoperative full weight-bearing in the Observation group were significantly less than in the Control group
(P<0.05). The intraoperative blood loss in the Observation group was significantly higher than in the Control
group (P<0.001). No differences were noted between groups for Harris scores and survival rates at last follow-up.

Conclusions: TCC fixation combined with IM nailing can improve the excellent and good rate of fracture reduction and re-
duce varus angle loss, as well as shorten the time to full weight-bearing and promote early functional exercise,
which offers an effective treatment option for FSF patients who have failed closed reduction.
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Abbreviations: FSF — femoral subtrochanteric fractures; MO — mini-open; IM — intramedullary; TCC - titanium cable
cerclage
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Introduction

Femoral subtrochanteric fractures (FSF) are a specific type of
fracture that occur at the lesser trochanter and extend up to
5 cm distally [1], which can result in hip deformity, dysfunc-
tion, limb disability, reduced quality of life, and even death [2].
FSF accounts for about 5% to 34% of proximal femoral frac-
tures [3]. High-energy injuries commonly cause complex FSF in
young patients, while low-energy injuries typically lead to FSF
in elderly patients due to comorbidities and poor bone qual-
ity. FSF is characterized by significant fracture displacement
and difficulty in reduction due to the unbalanced muscle ten-
sion [4]. The treatment and prognosis of FSF significantly de-
pend on the stress in the femur’s subtrochanteric region and
the integrity of the medial cortex. Particularly, damage to the
medial cortex complicates treatment [5]. Moreover, the fe-
mur’s subtrochanteric area, situated between cancellous and
cortical bone, is highly susceptible to non-union of fracture
due to its blood supply.

FSF remain a challenge even for the most experienced or-
thopedists due to the unique anatomy of the subtrochanter-
ic region, where is characterized by bone hardness and high
stress concentration, which contribute to the complexity [6,7].
Additionally, FSF often have large free bone fragments, and the
fracture’s proximal and distal ends are often significantly dis-
placed by the attached muscles’ traction, making closed reduc-
tion of FSF challenging. The Seinsheimer classification system
has been widely used to characterize the severity and guide
the treatment diagnose FSF of the hip since it was first pro-
posed [8]. Briefly, Type | refers to any fracture with less than
2-mm displacement. Type Il is divided into 3 subtypes: Type
lla represents a 2-part transverse fracture, Type lIb indicates
2-part spiral with lesser trochanter in proximal fragment, and
Type llc indicates 2-part spiral with lesser trochanter in distal
fragment. Type Ill is a 3-part fracture with 2 subtypes: Type
llla, characterized by a 3-part spiral fracture with the third frag-
ment in the lesser trochanter, and Type b indicates the third
fragment is a butterfly fragment. Type IV refers to 4 or more
fragments, characterized by a comminuted fracture affecting
both inner and outer skin layers. Type V refers to any fracture
with extension into the greater trochanter.

Non-surgical treatment is used primarily for patients who can-
not undergo surgery for FSF. However, the extended healing
period and complications from prolonged immobility may re-
sult in a poor prognosis. Currently, surgical treatment is the
primary choice for FSF without relevant contraindication, which
offers reliable fracture reduction and fixation, fewer compli-
cations, and significantly improves patients’ quality of life [4].
However, there is a lack of consensus on a standard treatment
plan [9]. Extramedullary and intramedullary fixation are com-
monly used, depending on the method of fixation [5,10]. The
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effectiveness of extramedullary fixation treatment is closely
linked to the reconstructed medial stability. With the advance-
ment in internal fixation devices and treatment concepts, the
integrity of the posterior medial cortex is less important in
making surgical decisions than before [4]. Strong internal fix-
ation is beneficial to stabilize fractures and promote fracture
healing, and protects the soft-tissue structure [11]. Currently,
minimally invasive open reduction together with intramedul-
lary (IM) nail fixation has become an effective option for treat-
ment of FSF when closed reduction fails [9,12]. Particularly, use
of a long IM nail theoretically has a biomechanical advantage
over a short IM nail. However, IM nailing alone sometimes had
difficulties in achieving the necessary stability for fracture fix-
ation, particularly in cases of comminuted fractures with sig-
nificant displacement [13]. A previous study showed that the
mini-open (MO) approach of circumferential cerclage can ef-
fectively prevent the displacement and reversal of the broken
end of the bone mass, promote IM nail entry, and enhance the
stability of the IM nail, which is conducive to fracture heal-
ing [13]. Nevertheless, in clinical practice, it also raises con-
cerns, as they can damage the periosteum and its blood sup-
ply, devitalize bone fragments, and restrict callus formation
during healing [14].

In this study, a clinical retrospective analysis was performed to
investigate the potential therapeutic effects for FSF patients
who underwent IM nail treatment, with or without TCC fixation,
in our hospital from January 2020 to December 2021. The base-
line information, radiological results, and social function out-
comes of the 2 methods were analyzed to provide a reference
for selection of clinical surgical methods and related research.

Material and Methods

Study Design and Setting

This was a retrospective clinical study that included FSF pa-
tients who failed closed reduction, who were treated by use of
a long INTERTAN IM nail with or without the TCC following MO
approach reduction in Beijing Jishuitan Hospital from January
2020 to December 2021. Patients received treatment depending
on the surgeon’s preference and experience. All patients con-
sented for both procedures prior to surgery, and the study was
approved by the Ethics Committee of Beijing Jishuitan Hospital
(202004-30), and the study was performed in accordance with
the ethics standards of the 1964 Declaration of Helsinki.

Selection Criteria
Inclusion criteria were: (1) The diagnostic criteria for FSF were

met; (2) Adults over 18 years of age; (3) long INTERTAN IM nail
fixation was used; (4) Closed fracture.
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Study process

Assessed for eligibility
Patients undergoing intramedullary nail treatment for subtrochanteric
fracture of femur from January 2020 to December 2021 (n=124)

Excluded (n=44)
Closed reduction and internal fixation

Patient undergoing open reduction and internal fixation
with intramedullary nail (n=80)

Excluded (n=12)
Non-INTERTAN type (n=12)
Bilateral fractures (n=0)
Pathological fractures (n=0)
Previously undergone surgery (n=0)

Patient undergoing INTERTAN type intramedullary nail treatment

(n=68)

|

|

Control group (n=27)
Treatment by INTERTAN type intramedullary nail
without titanium cable assistance

Observation group (n=41)
Treatment by INTERTAN type intramedullary nail
with titanium cable assistance

!

A retrospective case-control study with follow-up of 13 to 36 months
(last follow-up in January 2023)

Analysis

Patient’sex, age, affected side, cause of injury, Seinsheimer classification, time injury to oparation,
chronic disease, follow-up time, hospital stay, operation time, intraoperative blood loss,

blood transfusions, postoperative weight-bearing time, initial postoperative varus angle,

loss of varus angle on affected side at last follow-up, Harris score, survival rate

Figure 1. The flow chart of the study.

The exclusion criteria were: (1) Closed reduction; (2) Non-long
INTERTAN type nail. (3) Bilateral fractures and pathological frac-
tures; (4) Previously undergone surgery treatment on the ip-
silateral femur or hip; (5) open fractures; (6) Combined multi-
ple systems with severe injury or shock.

Population and Data Collection

According to the inclusion and exclusion criteria, 68 cases
were included in this study. The study flow chart is shown in
Figure 1. We screened records of 124 patients with FSF, all of
whom had fresh fractures (the interval between injury and
surgery is less than 2 weeks). A total of 56 cases were exclud-
ed, of which 44 were treated with close reduction and 12 with
non-INTERTAN internal fixation materials.

On admission, patients with FSF usually have hip swelling
and pain that limits movement, deformity, tenderness, and

longitudinal percussion pain. FSF was confirmed by radiographs
and CT, and classified according to the Seinsheimer classifica-
tion system. The Observation group included 41 cases that un-
derwent IM nail treatment combined with TCC, while 27 cases
in the Control group did not receive adjuvant treatment with
a titanium cable. The last follow-up was conducted in January
2023. We collected data on sex, age, affected side, cause of
injury, time from injury to operation, and chronic disease. All
patients were given anticoagulation therapy after admission.
Preoperative color Doppler flow imaging ruled out deep ve-
nous thrombosis of the lower extremities.

Surgical Technique

Observation group: After admission and after contraindica-
tions were ruled out, patients promptly underwent surgery
under spinal anesthesia. The patient was positioned supine
on a traction bed, with a slight elevation of the affected hip.
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In all patients, closed reduction was firstly attempted under
G-arm fluoroscopy. The affected limb was reduced on the trac-
tion bed by traction, rotation, and abduction. Surgeons as-
sisted in reducing the hip joint by pushing and compressing
it when necessary.

If the fracture reduction was unsatisfactory, we sterilized the
surgical area and applied sterile sheets. The fracture position
was determined using Kirchner wire under G-arm fluorosco-
py, then a minimal incision was made on the skin outside the
fracture, which could be extended appropriately according to
the length of fracture line and the degree of fracture reduction,
without fully exposing the fracture ends. Intraoperative reduc-
tion was minimally invasive to reduce the detachment of soft
tissue and periosteum, which was facilitated using fracture re-
duction forceps, bone-holder, Hohmann distractors, ball spike
pushers, or bone hooks. The choice of using cerclage was based
on the quality of the reduction according to the Baumgartner
classification [15], which relies on the immediate postopera-
tive X-ray, evaluating displacement and alignment. A good re-
duction was defined by normal or slight valgus alignment on
the AP X-ray, less than 20° of angulation laterally, and a max-
imum of 4 mm fragment displacement. An acceptable reduc-
tion met only 1 or 2 criteria for a good reduction [14].

We always applied the cerclage to aid in the reduction and fix-
ation before insertion of the nail.

After satisfactory reduction under fluoroscopy with the G-arm
machine, a longitudinal incision of approximately 2 cm was
made 3~4 cm above the greater trochanter tip along the fe-
mur’s long axis, and then we bluntly separated the subcutane-
ous fat, fascia, and muscle tissue. All subsequent procedures,
including guide needle placement, medullary cavity expan-
sion, and intramedullary needle insertion and fixation, were
performed according to standard instructions. The diameter
and length of the long INTERTAN nail (Smith & Nephew, Inc.,
London, UK) were determined based on the expanded med-
ullary cavity condition and pre-surgery measurements. The
length of intramedullary needles typically ranged from 300 to
400 mm, increasing in increments of 20 mm. Finally, the inci-
sion was sealed layer by layer after extensive saline irrigation.

Control group: The surgical procedure was identical to the
Observation group’s, but without using TCC for reduction
and fixation.

Postoperative Management

Intravenous cephalosporin antibiotics (cefazolin) were admin-
istered once to prevent infection, and analgesics were ad-
ministered orally or intravenously within 24-48 h after sur-
gery. Blood samples were collected to assess for conditions
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such as anemia, electrolyte disorders, and hypoproteinemia.
Anticoagulants (low-molecular-weight heparin or rivaroxaban)
were administered 12 h after surgery to prevent deep venous
thrombosis in the lower extremities. Patients were encour-
aged to engage in active and passive exercise training for the
hip, knee, and ankle joints without weight-bearing on the first
day after surgery, and gait training with partial weight-bear-
ing on the second or third day. Patients started weight-bear-
ing functional training, gradually stopped using crutches, per-
formed non-alternating step-up and step-down training, and
gradually began to walk and squat normally at 12~18 weeks.
All patients were advised to undergo anterior-posterior and
lateral hip joint X-ray examinations at the clinic at 1, 2, 3, and
6 months, and 1 year after surgery.

Data Collection

The collected parameters included hospital stay, operation time,
intraoperative blood loss, number of blood transfusions, and
time to full postoperative weight-bearing. Additionally, the an-
teroposterior and lateral hip films were reviewed after surgery
to assess fracture reduction and initial varus angle. Finally, the
varus angle loss, Harris hip function score, and survival rate
were analyzed at the last follow-up. The fracture reduction
quality was divided into 3 grades: excellent, good, and poor
[16-18]. Briefly, “excellent” was defined as anatomical reduc-
tion and an excellent alignment of fracture; “good” was de-
fined as fracture fragment is displaced by less than 1 cm, with
an angle less than10°, including a slight internal and external
inversion or anterior-posterior angular deformity; and “poor”
was defined as the fracture fragment is displaced >1 cm, with
an angle greater than10°, including an obvious internal and
external inversion or anterior-posterior angular deformity. The
varus angle was defined as the difference between the healthy
side’s femoral neck trunk angle and the initial postoperative
angle of the affected side. The varus angle loss was calculat-
ed by subtracting the initial postoperative varus angle from
the last follow-up varus angle.

Statistical Analysis

IBM SPSS 19.0 software was used for statistical analysis.
Measurement data are presented as meantstandard devia-
tion. The homogeneity of variance was tested using the Levene
test. The 2 groups of patients were compared by the two-inde-
pendent samples t test. Count data are expressed as absolute
numbers and percentages (%) and were compared between
the 2 groups using the x? test or Fisher exact test. P<0.05 in-
dicated that the difference was statistically significant.
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Results

A total of 68 cases were included in this study, including 27
in the Control group and 41 in the Observation group. There
were no significant differences between the 2 groups in sex,
age, affected side, cause of injury, time from injury to oper-
ation, or chronic diseases (all P>0.05, Table 1). However, the
Observation group was dominated by Seinsheimer IlIA, IV and
V, while the Control group was dominated by Seinsheimer I1IA
and V. There was a significant difference in Seinsheimer types
between the 2 groups (P=0.007, Table 1).

This study had a follow-up period of 13-36 months. There was
no significant difference between the 2 groups in length of hos-
pital stay, operation time, or follow-up time (all £>0.05, Table 2).
The intraoperative blood loss in the Observation group was sig-
nificantly higher than in the Control group (P<0.001, Table 2).
There was no significant difference between the 2 groups in the
number of blood transfusions (P>0.05, Table 2). The postoper-
ative time to full weight-bearing in the Observation group was
significantly shorter than that in the Control group (P=0.007,
Table 2). The excellent and good rate of fracture reduction in
the Observation group (100%) was significantly higher than
that in the Control group (92.6%) (P=0.013, Table 2). There
was no significant difference in the initial varus angle between
the 2 groups (P>0.05, Table 2), but the varus angle loss in the
Observation group was significantly lower than in the Control
group (P<0.001, Table 2). There was no significant difference
between the 2 groups in Harris hip function score or surviv-
al rate (all P>0.05, Table 2). Typical cases of both groups are
shown in Figures 2 and 3.

Discussion

In this retrospective study of a cohort of FSF treatment of long
IM nail with or without TCC, we found the following: (1) Good
reduction is an important prerequisite for the successful place-
ment of IM nails; (2) Cerclage fixation of FSF can significantly
improve the quality of reduction and prevent loss of reduction
during and after surgery, which is conducive to intraoperative
guide needle and IM nail placement; and (3) Cerclage fixation
can restore the integrity of the medullary cavity wall (espe-
cially the medial wall), as well as increase the overall strength
of internal fixation of the fracture, which is conducive to ear-
ly functional exercise.

Our results showed that the intraoperative blood loss of the
Observation group was significantly higher than those of the
Control group, indicating that the trauma was more serious in
the Observation group, which may be attributed to more in-
traoperative steps, increased duration of surgery, and great-
er intraoperative blood loss. Our findings are supported by
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these of Codesido et al [19], who reported the outcomes for
patients with FSF treated using a cephalomedullary nail fol-
lowing open reduction and cerclage wiring versus closed re-
duction alone. They found that the operation time of the cer-
clage wiring group was longer, but the hospital stay of the
cerclage wiring group was 2 days shorter, and the reduction
effect was better. However, Karayiannis et al [14] showed that
patients undergoing cerclage cabling had longer length of stay
than those that did not. This may be explained by the larger
incision, with the potential for increased blood loss and post-
operative pain. Although cerclage fixation can increase trauma
and intraoperative blood loss, the blood loss is mainly hidden
blood loss after the operation. Studies have shown that the
degree of fracture instability, comminution, and the gap size
after reduction are positively correlated with hidden blood loss
[13,18,20]. Therefore, cerclage fixation may improve the sta-
bility of the fracture site and reduce blood loss at the fracture
site. Moreover, the present results show that the blood trans-
fusion rate and hospitalization time in the Observation group,
despite increasing blood loss and duration of surgery, did not
increase compared with the Control group. Unfortunately, our
study lacked data on indicators for postoperative blood loss.
Huang et al [20]found no significant difference in hemoglobin
ratio between 2 groups at 1, 3, and 5 days after surgery, show-
ing that, to a certain extent, the additional trauma caused by
titanium cable-assisted treatment is still acceptable.

Although the multiple procedures required to pass cables in
the Observation group was caused more trauma than in the
Control group, there was no obviously adverse impact on ra-
diological results in the present study. The present results
show a significantly better rate of excellent and good frac-
ture reduction, as well as markedly less loss of varus angle in
the Observation group than in the Control group. Our findings
show that TCC can benefit from augmented fixation in FSF.
First, cerclage fixation promotes further reduction and main-
tains the position of the fracture site after initial reduction,
and can restore the integrity of the medullary cavity wall, es-
pecially the medial wall, which is conducive to placement of
the guide needle and subsequent placement of the intramed-
ullary nail. Second, cerclage fixation enhances the overall fix-
ation strength of the fracture. Third, strong fixation helps pa-
tients to perform early functional exercise. Our findings are
supported by those of Kilinc et al [17], who investigated the
effect of the cerclage fixation in the treatment of 52 patients
of FSF together with the long PFNA nail fixation, and revealed
that it does not negatively impact fracture healing and it can
obtain good alignment and stability of the fracture site, and
prevent internal fixation failure by producing medial support
through anatomical reduction of the fracture.

It should be also noted that patients who underwent TCC had
worse trauma, but there was no negative impact on functional
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Table 1. Preoperative general clinical data.

Parameters

Observation group

Bei M. et al:
Long INTERTAN intramedullary nail fixation
© Med Sci Monit, 2024; 30: €944383

Control group

(n=41) (n=27)
Age (years) 75.49+12.57 74.93+14.25 0.17 0.87
| Affected side (casey  ossa  oas7
"""" left s
"""" Rt 1613
CSex(ase) . o760 o383
"""" Male 18 9
"""" Female 23 o1
Causeofinjury (cases) . o097 o069
"""" 37 02 24 889%
"""" Fall from heigt 1@  o©®»
"""" Taffic accident ~ 3.@3%)  3qQuw
Chronic disease (cases) g1 os7
"""" Hypertension 21 (12%) 12 (a4a%w)
"""" Digestive system disease 5 (122% 7 .@s9%
"""" Diabetes 10 44w 7 @3%
"""" Heartdisease 8 (@9sw  3qaue
"""" Pulmonary disease 4 98% 204
"""" Cerebraldisease 10 (44%) 6 @229
"""" Coexisting 2 or more diseases 19 (463%) 14 (519%)
Seinsheimertype (cases) 17618 0007
"""" w o 1Qes  aQasw
"""" w o eqaew o ©®
"""" e o sq@a2s  o©®
"""" WA 1euw 16693
"""" we- 0w 16
"""" v o zamw 16
"""" v o 9@ew  sassw
Time from injury to surgery (cases) 3gesz0l 4961278 160 o012

outcome, mobility, and mortality in the present study. Inversely,
our study showed that titanium cable-assisted treatment of
FSF, despite showing no significant difference, can improve
postoperative outcomes such as the Harris score and sur-
vival rate. Meanwhile, the time to full weight-bearing in the
Observation group was significantly earlier than in the Control
group, which may be attributed to achieving good alignment
and stability of the fractured site, and reducing varus angle

loss. Several studies have shown that cerclage cables do have a
potential benefit when used to augment fixation in FSF. Huang
et al [20] performed a retrospective study of FSF patients who
were treated with limited open reduction and PFNA combined
with cerclage fixation (observation group) or closed reduction
and PFNA fixation (control group). Their results revealed that
the operation time of observation group was significantly lon-
ger, and the time to first weight-bearing time, hospital stay,
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Table 2. Comparison of observation indicators between the 2 groups.

Parameters Observation group

(n=41)
Follow-up time (months) 25.02+6.58
Hospitalstay (day) 571429
Operationtime (mins) 86.22£3209
CBloodloss(m) 33171116460

Excellent 27 (69.9%)
"""" Good 14 (3a1%)
"""" Pt 0w
Cinitialvarusangle ) 3981254
Vausangleloss () 2351178
Mamissore 791741465

5 (12.20%)

DATABASE ANALYSIS

Control group

(n=27) tyt P
24.14+6.44 0.547 0.586
604282 -0458 0649
""""""""" 7370£3050 1603 0114
"""""""" 20250415671 3743 0000
"""""""""" 6 222% 0219 0597
21 @779 2780 0007
 zsested
- 8ee o013
"""""""""" °o @33
"""""""""" 6 (93%
"""""""""" 2 4%
"""""""""" 4084309 0135 0893
. 688286 7339 0000
""""""""" 740041463 1425 0159
- 320 o016

8 (29.63%)

and fracture healing time were significantly shorter than in
the Control group. The Harris scores of the Observation group
were better than those of Control group at 7 days, and at 1, 2,
and 3 months after surgery (P<0.05). Liu et al [21] also found
that the use of cerclage fixation that provides a basis for frac-
ture healing, which is an effective method for treatment of
FSF. Similarly, Codesido et al [19]found that the EQ-ED at 12
months and social status at 12 and 18 months in the cerclage
wiring group were significantly improved compared to the con-
trol group. Moreover, IM nail with wire cerclage is also con-
sidered to be an effective method for the treatment of proxi-
mal femoral fractures. It facilitates anatomical reduction and
stable fixation, thereby shortening healing time and facilitat-
ing rapid functional recovery [13]. These findings are in accor-
dance with the results of the present study.

Moreover, the unique displacement direction of the proximal
broken end of FSF can easily cause deviation in the entry point,
resulting in a loss of fracture reduction or abnormal stress in
the subtrochanteric region during intramedullary nail insertion,
particularly for long oblique subtrochanteric fractures involv-
ing the intertrochanteric Seinsheimer V [22]. The Seinsheimer
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classification system has been widely used to characterize the
severity and guide the treatment and diagnosis of FSF of the
hip since it was proposed. Surgical treatment of complex type
(I1-V) FSF, particular type V, is very challenging due to the dif-
ficulty of obtaining and maintaining anatomic reduction and
effective fixation. In the present study, both groups main-
ly consisted of complex type FSF, but there was a significant
difference in Seinsheimer types between the 2 groups. Most
patients in the Observation group had type Ill or IV fractures,
while the Control group was mainly composed of type IV and
V fractures. This potential difference that may account for the
variation between the 2 groups, and do not fully illustrate the
benefits of TCC technology.

Furthermore, cerclage fixation combined with IM nailing can
reconstruct the medial and lateral stability, obtain immedi-
ate stability, and meet the needs of patients for early ambu-
lation and promote functional recovery. Cerclage fixation can
reduce the gap between the broken ends of the fracture, re-
duce the incidence of poor fracture union or non-union, and
facilitate early fracture healing [21]. In the present study, ti-
tanium cable was placed in a minimally invasive manner to
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Figure 2. A case of subtrochanteric fracture treated with IM nail combined with titanium cable cerclage fixation.
(A1-A4) Anteroposterior (AP) radiographs of hip; (B1-B4) Lateral radiographs of hip; (C1-C3) Anteroposterior (AP) radiographs
of distal femur; (D1-D3) Lateral radiographs of distal femur.
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Figure 3. A case of femoral subtrochanteric fracture treated with IM nail without titanium cable cerclage fixation.
(A1-A4) Anteroposterior (AP) radiographs of hip; (B1-B4) Lateral radiographs of hip; (C1-C3) Anteroposterior (AP) radiographs
of distal femur; (D1-D3) Lateral radiographs of distal femur.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
e944383-9 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]




DATABASE ANALYSIS

protect the blood supply of the fracture site. Periosteal dissec-
tion was avoided as much as possible during the operation.
The required titanium cable was placed through the guide,
assisted with reduction clamp maintenance if necessary. For
the patients with comminuted or medial sphenoid bone frag-
ments, the cables can be directly tied and fixed. The fracture
reduction can be completed by tightening the cable, reduc-
ing the gap of fracture fragments, and achieving stable and
effective contact. Our findings are also supported by several
studies showing that cerclage of the wire cable can restore
the integrity of a proximal fracture end, preventing medial or
lateral wall separation and displacement during intramedul-
lary nail insertion, which would lead to further reduction of
the fracture [13,16,19].

We believe that the application of cerclage fixation with titani-
um cables has the following advantages. First, it is conducive
to further reduction and maintenance of fracture reduction,
so it is easy to establish the correct guide needle tunnel and
placement of intramedullary nails. Second, it is beneficial to
increase the contact area of cortical bone at the fracture end,
thereby promoting fracture healing, shortening healing time,
and reducing the incidence of fracture non-union. Thirdly, it
is beneficial to improve the strength of internal fixation. The
patients can walk earlier, especially elderly patients. Fourth,
it is conducive to stress transfer between the bone and the
internal fixator and reduces the occurrence of complications.

The limitations of this study are as follows. First, the inher-
ent limitations of retrospective studies cannot be avoided,
and randomization was not performed. The investigators and
patients were not blinded, and subjective bias may have oc-
curred. Second, the sample size was relatively small, and the
data were obtained from a single hospital, so there may have
been selection bias. Third, the ratios of hemoglobin at each
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time point after surgery to preoperative hemoglobin were
not measured in the 2 groups; therefore, we could not ana-
lyze whether cerclage increased or decreased blood loss af-
ter surgery. Additionally, complications such as fracture non-
union and rate of re-operation were not investigated, and the
study thus does not fully reflect the benefits of TCC technol-
ogy. Overall, the results of this study need to be confirmed
by large, clinical, randomized, controlled, multicenter studies.

Conclusions

Use of a long IM nail with TCC fixation following an MO ap-
proach reduction is an effective treatment option for FSF pa-
tients who have failed closed reduction. This method aids in
fracture reduction and enhances fixation strength, helps pre-
vent varus deformity, and promotes early functional exercise,
thereby improving hip joint function and survival rate.
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