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Subtrochanteric femur fractures are challenging injuries because
of the high mechanical stresses across the subtrochanteric region
and the deforming forces exerted by the surrounding muscles.
Long cephalomedullary nailing is commonly used for operative
fixation, however, obtaining and maintaining satisfactory
reduction can be difficult, particularly in displaced, spiral, long-
oblique, and comminuted fracture patterns. Adjunctive cerclage
wiring or cable fixation has therefore been used to facilitate
reduction and restore cortical contact before nail insertion.
Nevertheless, concerns remain regarding additional soft-tissue
dissection, periosteal blood supply, operative time, and blood
loss.

This narrative review evaluates the available evidence regarding
the use of adjunctive cerclage during intramedullary fixation of
subtrochanteric femur fractures. Clinical comparative studies,
case series, biomechanical investigations, and previous
systematic reviews were considered, with particular attention to
reduction quality, fracture union, nonunion, implant-related
complications, reoperation, operative parameters, and functional
outcomes. Current evidence most consistently suggests that
cerclage-assisted fixation improves fracture reduction and may
reduce residual displacement and varus malalignment. Several
studies have also reported shorter healing times or favorable
union outcomes; however, evidence that cerclage reduces
nonunion, implant failure, or reoperation remains less consistent.
Cerclage may increase operative time and blood loss in some
series, while available comparative evidence has not
demonstrated a consistent increase in infection or nonunion. The
potential benefit appears to be greatest in unstable fracture
patterns in which satisfactory alignment and medial cortical
contact cannot be achieved by closed or percutaneous reduction
alone. Therefore, adjunctive cerclage should be considered a
selective reduction tool rather than a routine component of every
subtrochanteric fracture fixation. Further prospective studies
controlling for fracture morphology and injury severity are
required to determine which patients derive the greatest benefit.

Introduction
ubtrochanteric femur fractures
represent a technically demanding
group of proximal femoral injuries. The
subtrochanteric region is subjected to
considerable bending and compressive forces,
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while the surrounding muscles produce
characteristic displacement of the fracture
fragments. The proximal fragment tends to
flex, abduct, and externally rotate under the
influence of the iliopsoas, hip abductors, and
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short external rotators, whereas the distal
fragment is commonly adducted and
shortened. These deforming forces can make
satisfactory reduction difficult to obtain and
maintain during fixation (1,2).
Intramedullary and cephalomedullary nails
are widely used for the operative management
of subtrochanteric fractures because of their
load-sharing characteristics and favorable
biomechanical position close to the
mechanical axis of the femur (1).
Nevertheless, successful fixation depends not
only on the implant itself but also on the
quality of fracture reduction. Residual varus
alignment, fracture-site distraction, and loss
of cortical contact can create an unfavorable
mechanical environment and may contribute
to delayed union, nonunion, or mechanical
failure (1-3).

Despite these potential advantages, cerclage
remains controversial. Traditional concerns
include additional surgical exposure, injury to
the periosteal circulation, soft-tissue
stripping, increased operative time, increased
blood loss, and potential injury to nearby
vascular structures. Conversely, modern
cerclage techniques can be performed through
a limited open or percutaneous approach with
minimal periosteal dissection, and several
clinical studies have not demonstrated a clear
increase in nonunion or infection associated
with its use (5,8,9).

More recent comparative studies and meta-
analyses have shifted the focus of the debate.
Rather than asking whether cerclage is
universally beneficial or harmful, current
evidence suggests that its value may depend
on fracture morphology and the ability to
obtain an acceptable reduction without it.
Studies have consistently identified improved
reduction as one of the principal advantages
of cerclage augmentation, whereas its
influence on nonunion, reoperation, implant
failure, and long-term functional outcomes
remains less certain (8-13).

The purpose of this narrative review 1is
therefore to summarize the available clinical
and biomechanical evidence regarding the use
of adjunctive cerclage during intramedullary
fixation of subtrochanteric femur fractures,
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with  particular  emphasis on long
cephalomedullary nails. The review focuses
on fracture reduction, union and nonunion,
implant-related complications, reoperation,
perioperative outcomes, and the fracture
patterns in which cerclage augmentation may
be most clinically useful.

A focused narrative review of the available
literature was performed to evaluate
adjunctive cerclage fixation in
subtrochanteric femur fractures treated with
intramedullary or cephalomedullary nailing.
Relevant  publications were identified
primarily through PubMed using
combinations of the following terms:
“subtrochanteric fracture,” ‘“subtrochanteric
femur fracture,” “cerclage,” “cerclage wire,”
“cerclage cable,” “intramedullary nail,”
“cephalomedullary nail,” “long femoral nail,”
“fracture reduction,” “union,” and
“nonunion.” Reference lists of relevant
articles and previous reviews were also
examined to identify additional studies. The
final literature search was performed on
February 2026

Priority was given to comparative clinical
studies evaluating intramedullary fixation
with and without cerclage augmentation.
Non-comparative  clinical  series were
included when they provided relevant
information regarding surgical technique,
fracture reduction, union, complications, or
long-term outcomes. Biomechanical
investigations were considered to explain the
mechanical rationale for medial cortical
reconstruction and cerclage augmentation.
Previous systematic reviews and meta-
analyses were used to place individual clinical
studies within the overall body of evidence.
Studies involving adult traumatic
subtrochanteric ~ femur  fractures  were
considered most relevant. Studies exclusively
evaluating pathological, metastatic,
periprosthetic, or pediatric fractures were not
considered central to the review. Particular
attention was given to studies using long
intramedullary or cephalomedullary nails.
Evidence was narratively synthesized
according to reduction quality, fracture
healing, nonunion, mechanical complications,
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reoperation, perioperative outcomes, and
potential indications for cerclage use.

The Challenges of Reduction in

Subtrochanteric Femur Fractures
Closed reduction is generally preferred
because it minimizes additional soft-tissue
disruption and preserves the biological
environment of the fracture. However,
acceptable closed reduction cannot always be
obtained. Long-oblique, spiral, comminuted,
and markedly displaced subtrochanteric
fractures may remain malaligned despite
traction, manipulation, and percutaneous
reduction techniques. In these circumstances,
limited open reduction and temporary or
definitive adjunctive fixation may be
necessary to obtain satisfactory alignment
before the intramedullary nail is inserted (3-
6).

This finding is particularly relevant in the
subtrochanteric ~ region  because  the
mechanical success of cephalomedullary
fixation depends substantially on fracture
alignment. The deforming forces generated
by the iliopsoas, abductors, external rotators,
and adductors make persistent translation and
varus malalignment common technical
challenges (1). Although the intramedullary
nail provides a mechanically favorable load-
sharing  construct, its  biomechanical
advantage may be compromised when
substantial fracture-site displacement or varus
persists after fixation. The biomechanical
study by Miiller et al. supported the
importance of restoring the medial hinge
during intramedullary fixation (2). From this
perspective, the principal role of cerclage is
not to replace the stability provided by the
nail, but to facilitate a mechanically favorable
reduction before definitive fixation.

The Rationale for Adjunctive
Cerclage During Cephalomedullary
Nailing

Cerclage wire or cable fixation is one
technique used to facilitate reduction. Rather
than functioning as the principal fixation
device, cerclage is usually applied as an
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adjunct to restore alignment, approximate
displaced cortical fragments, reconstruct
medial cortical support, and maintain the
reduction during nail insertion. Early clinical
series using cerclage in combination with
long cephalomedullary nails reported
satisfactory reduction and fracture healing in
selected unstable subtrochanteric fractures (4-
7).

Mechanical complications are of particular
concern in subtrochanteric fractures because
persistent varus alignment, fracture-site
distraction, and deficient medial cortical
support may increase the mechanical load
transferred to the intramedullary implant.
Rather, its potential mechanical benefit
appears to result primarily from improvement
in fracture reduction, thereby allowing the
cephalomedullary nail to function in a more
favorable biomechanical environment.
Residual fracture gap may also be clinically
relevant. Can et al. reported substantially
smaller postoperative fracture gaps in patients
receiving cable fixation and found an
association between greater residual gap and
longer union time (17). Although this
observational relationship does not establish
causality, it supports the broader principle that
cortical apposition and reduction quality are
important determinants of healing in
subtrochanteric fractures.

How Cerclage Influences Fracture

Reduction and Healing

Improvement in fracture reduction was the
most consistently reported potential benefit of
adjunctive cerclage.

Overall, the available comparative evidence
suggests that the most reproducible advantage
of cerclage is improved control of fracture
alignment, cortical apposition, and residual
displacement, particularly when satisfactory
reduction cannot be obtained or maintained
using closed or percutaneous techniques
alone.

The effect of cerclage on fracture healing has
been evaluated in both comparative and non-
comparative studies. Although concerns have
traditionally been raised regarding potential
disruption of periosteal blood supply,
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contemporary clinical evidence has not
consistently demonstrated impaired healing
with limited-open or percutaneous cerclage
techniques.

Taken together, the current literature suggests
that cerclage may be associated with faster
fracture healing in selected populations.
However, the available evidence remains
insufficient to conclude that adjunctive
cerclage consistently prevents nonunion.

The importance of reduction quality may also
explain the reported association between
cerclage and faster fracture healing. Several
clinical series have demonstrated satisfactory
union following cerclage-assisted long
cephalomedullary nailing (3,5,7). Kilinc et
al., for example, reported complete union in
52 patients treated with long proximal
femoral nails and cerclage, with a mean union
time of 3.8 months (7). However, the absence
of a control group in that study limits
conclusions regarding comparative
effectiveness. More importantly, comparative
studies and pooled analyses have suggested
shorter union times in cerclage-treated groups
(14-19). This benefit is biologically plausible
if cerclage improves cortical contact and
reduces fracture-site gap, thereby improving
the mechanical environment for secondary
bone healing.

Clinical Evidence Supporting

Cerclage-Assisted Fixation

The available literature consisted
predominantly of retrospective comparative
studies, supplemented by non-comparative
clinical series, biomechanical investigations,
and systematic reviews. Considerable
heterogeneity was present among the studies
with regard to fracture classification, patient
age, nail design, cerclage technique, and
outcome definitions. Moreover, cerclage was
frequently used selectively in more displaced,
unstable, or difficult-to-reduce fractures,
introducing an important risk of confounding
by indication. The principal comparative
studies evaluating cerclage-assisted
intramedullary fixation are summarized in
Table 1.
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Hoskins et al. evaluated subtrochanteric
fractures treated with intramedullary fixation
and reported improved reduction parameters
in patients in whom cerclage was used as an
adjunct (4). Their findings suggested that
cerclage could assist in restoring alignment
when satisfactory closed reduction was
difficult to achieve.

Codesido et al. compared closed reduction
with open reduction and cerclage wiring in
elderly patients undergoing intramedullary
fixation of subtrochanteric fractures. The
cerclage group demonstrated better reduction
quality, although the operative procedure
required additional surgical exposure and
operative time (6). These findings supported
the use of limited open reduction when closed
techniques left substantial displacement or
malalignment.

Trikha et al. similarly evaluated percutaneous
cerclage wiring in difficult subtrochanteric
fracture patterns and reported that cerclage
facilitated satisfactory reduction, particularly
in long-oblique, spiral, and comminuted
configurations in which maintenance of
alignment was difficult (8).

At the pooled level, the meta-analysis by
Hantouly et al. also supported an advantage of
cerclage-assisted fixation in reduction-related
outcomes, although the included studies were
heterogeneous and included both
subtrochanteric and reverse-oblique
intertrochanteric fractures (14).

More recent studies have provided additional
support for a fracture-pattern-specific
approach. Bei et al. evaluated subtrochanteric
fractures treated using long INTERTAN nails
and reported more favorable reduction-related
outcomes with titanium cable cerclage,
including better maintenance of alignment
(15). Guo et al., focusing specifically on
irreducible spiral subtrochanteric fractures,
reported a higher rate of anatomical reduction
in the cerclage group (16).

Can et al. further highlighted the importance
of cortical apposition. In their cohort of
subtrochanteric ~ fractures treated with
cephalomedullary nails, patients receiving
cable augmentation had smaller residual
fracture gaps than those treated without cable
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fixation, and greater residual fracture gap was
associated with longer time to union (17).
Kilinc et al. reported 52 patients treated with
long proximal femoral nails and cerclage
fixation. Complete union was observed in all
patients, with a mean union time of
approximately 3.8 months (7). However,
because this study did not include a non-
cerclage control group, the findings
demonstrate the feasibility of satisfactory
healing with cerclage rather than superiority
over intramedullary nailing alone.
Comparative studies have provided more
informative evidence. Guo et al. reported
shorter union time and a lower nonunion rate
in  patients with irreducible spiral
subtrochanteric ~ fractures treated with
cerclage-assisted intramedullary nailing (16).
Similarly, Can et al. reported shorter union
times in patients receiving cable fixation and
demonstrated an association between residual
fracture gap and prolonged healing (17).

The updated systematic review and meta-
analysis by Oun et al. found a favorable effect
of cerclage on time to union while failing to
demonstrate a  statistically  significant
difference in the overall incidence of
nonunion between cerclage and non-cerclage
groups (18).

Cai et al. subsequently evaluated Seinsheimer
type III subtrochanteric fractures and reported
a shorter mean healing time in patients treated
with limited open reduction and steel cable
cerclage compared with intramedullary
nailing alone (19). These findings suggest that
any improvement in healing may be mediated
primarily through better reduction and
cortical contact rather than through a direct
biological effect of cerclage.

Mehta et al. evaluated outcomes of
intramedullary nailing according to fracture
morphology and reduction technique. In more
unstable fracture configurations, patients
treated with closed reduction alone
experienced a greater frequency of
mechanical complications and unplanned
return to the operating theatre, whereas open
reduction with cerclage was associated with
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more favorable radiographic healing in the
most unstable subgroup (9).

Fauconnier et al. reported that cerclage use
was  associated  with  less  residual
displacement without a significant increase in
reoperation or infection (10). These findings
suggest that improved reduction does not
necessarily occur at the expense of an
increased revision burden.

Nevertheless, pooled evidence has not
demonstrated a uniform reduction in
mechanical complications. Oun et al. did not
identify a consistent significant advantage of
cerclage with regard to major outcomes such
as implant failure, infection, or mortality (18).
Therefore, cerclage should not be regarded as
a technique that wuniversally prevents
mechanical failure.

Codesido et al. reported favorable quality-of-
life and social-function outcomes in patients
treated with open reduction and cerclage
compared with closed reduction (6).
However, because treatment allocation was
not randomized, these findings should be
interpreted cautiously.

Kilinc et al. evaluated long-term mobility and
lower-extremity function following long
proximal femoral nailing with cerclage.
Although satisfactory long-term clinical
outcomes were reported, the absence of a non-
cerclage control group prevents direct
attribution of these outcomes to cerclage
augmentation (7).

Cai et al. reported better Harris hip scores at
one and three months in the cerclage group,
whereas the difference was no longer
statistically significant at six months (19).
This finding suggests that improved reduction
and early stability may facilitate earlier
functional recovery without necessarily
producing a persistent long-term functional
advantage.

Overall, current evidence does not provide
strong support for superior long-term
functional outcomes with routine cerclage
use. The most reproducible benefits remain
related to reduction quality and, in selected
studies, earlier fracture healing.
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Table 1. Summary of comparative studies evaluating adjunctive cerclage in subtrochanteric femur fractures

treated with intramedullary fixation

Hoskins et Retrospective  Cerclage vs no
al., 2015 (4) /134 cerclage
Codesido et Prospective 30 cerclage vs
al., 2017 (6) cohort / 90 60 closed
Trikha et al., Retrospective 21 cerclage vs
2018 (8) /48 27 no cerclage
Mehta et al., = Retrospective COeI;:?a+e s
2019 (9) /141 &

closed
LELED IO Retrospective 23 cerclage vs
Gl Al /115 92 no cerclage
(10) s
Rehme et al., Retrospective Zégcirglage Vs
2021 (11) /260

cerclage
Liu et al., Retrospective ZZ CITEE T
2022(12) /o2 clamp/closed
Bei et al., Retrospective = 41 cerclage vs
2024 (15) / 68 27 no cerclage
Guo et al., Retrospective 34 cerclage vs
2024 (16) / 69 35 no cerclage
Can et al., Retrospective | No cable vs 1—
2025 (17) /75 2 vs 3—4 cables
Cai et al., Retrospective 30 cerclage vs
2025 (19) / 60 30 no cerclage

IM fixation / Better reduction with
subtrochanteric cerclage; no clear reduction
fractures in major complications.
Better reduction and
Cephalomedullary nail / = HRQoL; longer operative
elderly fragility time; no significant
fractures difference in mortality or

IM nail / long-oblique,
spiral, comminuted
fractures

PFNA / Type I-11I
subtrochanteric
fractures

IM nail /
subtrochanteric
fractures

Cephalomedullary nail /
trochanteric-
subtrochanteric
fractures

IM nail / unstable
subtrochanteric
fractures

Long INTERTAN /
failed closed reduction

IM nail / irreducible
spiral fractures

Cephalomedullary nail /
subtrochanteric
fractures

IM nail / Seinsheimer
III fractures

orthopedic complications.
Cerclage improved reduction
in difficult patterns;
operative time and blood loss
were higher.

In unstable fractures, fewer
mechanical complications
and better radiographic
healing with cerclage-
assisted open reduction.
Less residual displacement;
no significant increase in
reoperation or infection;
longer surgery.

Similar radiographic healing;
functional outcome favored
cerclage in available follow-
up; strong selection bias.
Better reduction and medial
support with cerclage;
differences reported in
operative and union time.
Better reduction and less
varus loss; greater blood
loss; no significant
difference in final Harris
score.

Higher anatomical reduction
rate, shorter union time, and
lower nonunion with
cerclage.

Smaller residual fracture gap
and shorter union time with
cable augmentation.

Shorter healing time and
better early functional
recovery; complication rate
not significantly different.

When Is Cerclage Most Useful?

Another important observation is that the
effect of cerclage may depend on fracture
morphology. Guo et al. specifically
investigated irreducible spiral fractures and
demonstrated favorable outcomes with
cerclage augmentation (16). Cai et al. focused
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on Seinsheimer type III fractures and reported
shorter healing time and better early
functional recovery with cable-assisted
fixation (19). Bei et al. studied patients treated
with long INTERTAN nails and found
favorable reduction-related outcomes and less
loss of wvarus alignment with cable
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augmentation (15). These studies support a
selective rather than routine approach to
cerclage use.

Taken together, current evidence does not
support routine cerclage application in every
subtrochanteric fracture. When acceptable
reduction can be achieved and maintained
using closed or minimally invasive

techniques, additional circumferential
fixation may provide limited benefit while
increasing procedural complexity.

Conversely, = when  persistent  varus,
translation, fracture-site distraction, loss of
medial cortical contact, or recurrent
displacement during nail insertion remains
despite appropriate reduction maneuvers,
limited-open  cerclage-assisted reduction
appears to be a reasonable option.
Accordingly, the clinically relevant question
may not be whether cerclage should be used
in subtrochanteric fractures in general, but
rather which fractures require cerclage to
achieve an acceptable reduction. Based on the
available evidence, difficult long-oblique and
spiral ~ fractures, selected comminuted
fractures with loss of medial cortical support,
and fractures that cannot be adequately
reduced or maintained using closed
techniques appear to represent the most
rational indications. Nevertheless, this
interpretation is based predominantly on
retrospective evidence and should not be
regarded as a definitive treatment guideline.

Balancing the Benefits and Risks of

Cerclage

The improvement in reduction associated
with cerclage must be balanced against the
additional surgical steps required for wire or
cable placement.

Codesido et al. reported a longer operative
procedure in patients undergoing open
reduction and cerclage compared with closed
reduction (6). Fauconnier et al. also observed
increased surgical duration associated with
cerclage fixation (10).

Trikha et al. reported greater operative time
and blood loss in patients treated with
percutaneous cerclage (8). Similarly, Bei et al.
reported greater intraoperative blood loss in
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patients receiving titanium cable
augmentation despite favorable reduction-
related outcomes (15).

These findings are consistent with the meta-
analysis by Hantouly et al., which
demonstrated increased operative time and
blood loss with cerclage-assisted fixation
despite advantages in reduction and healing-
related outcomes (14). The updated meta-
analysis by Oun et al. reached a similar
overall conclusion, identifying improved
reduction and shorter union time at the cost of
greater operative time and blood loss (18).
Interpretation of these findings requires
caution because cerclage is frequently
selected for fractures that are intrinsically
more difficult to reduce. Consequently, at
least part of the increase in operative time and
blood loss may reflect fracture complexity
rather than the cerclage procedure alone.
Importantly, available comparative evidence
has not demonstrated a consistent increase in
infection associated with cerclage use (10,18).
This  suggests that limited-open or
percutaneous cerclage can be performed
without a major increase in infectious
complications when unnecessary soft-tissue
disruption and periosteal stripping are
avoided.

The traditional concern regarding cerclage
has focused on the possibility of
compromising fracture biology through
additional exposure, periosteal stripping, or
disturbance of local blood supply. However,
contemporary techniques generally involve
limited-open or percutaneous approaches
rather than extensive circumferential
dissection. In the series by Kilinc et al.,
reduction was achieved through a small
incision with blunt dissection and without
deliberate periosteal stripping before cerclage
application and long PFNA insertion (7).
Clinical evidence has also failed to
demonstrate a consistent increase in deep
infection or nonunion associated with
carefully performed limited-open reduction.
These findings highlight the principal trade-
off associated with cerclage. Improved
reduction may be obtained at the expense of
additional operative manipulation.
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Comparative studies and recent meta-
analyses have reported greater operative time
and blood loss in cerclage-treated groups
(8,10,14,18). This additional burden should
not be ignored, particularly in elderly or
medically vulnerable patients. However,
interpretation  requires caution because
difficult fracture patterns are likely to require
longer operative times even when cerclage is
not used.

Why the Current Evidence Remains

Inconclusive

Nevertheless, shorter time to union should not
be interpreted as proof that -cerclage
universally prevents nonunion. The updated
meta-analysis by Oun et al. found advantages
in reduction quality and healing duration but
did not demonstrate a statistically significant
overall reduction in nonunion (18). Individual
studies have reported stronger effects in
selected fracture populations. Guo et al., for
example, reported improved anatomical
reduction, shorter union time, and a lower
nonunion rate in irreducible  spiral
subtrochanteric ~ fractures treated with
cerclage (16). Similarly, Panteli et al. found
that anatomical reduction achieved with
cerclage in fractures requiring open reduction
was associated with favorable healing
outcomes (13). These findings suggest that
the benefit of cerclage may be greatest when
it corrects an otherwise unacceptable
mechanical reduction.

An important consideration in interpreting the
available literature is confounding by
indication. Cerclage 1is rarely applied
randomly. Surgeons are more likely to use it
in displaced, comminuted, long-oblique,
spiral, or otherwise difficult-to-reduce
fractures. Consequently, patients in cerclage
groups may initially have more mechanically
challenging injuries than those successfully
managed with closed reduction. Rehme et al.
demonstrated this issue, as cerclage was used
disproportionately in more complex fracture
configurations (11). This selection bias makes
simple comparisons of complication rates
between cerclage and non-cerclage groups
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difficult to interpret and represents one of the
major limitations of the current evidence.
Functional outcomes remain less certain.
Some studies have demonstrated better early
or intermediate functional scores following
cerclage-assisted reduction (6,11,19),
whereas differences at later follow-up have
not always persisted. Cai et al., for example,
reported better early Harris hip scores in the
cerclage group, while the difference was no
longer statistically significant at six months
(19). Therefore, the available evidence is
stronger for radiographic reduction and
healing-related outcomes than for a sustained
long-term functional advantage.

Several limitations should be considered
when interpreting the findings of this review.
First, most clinical studies evaluating cerclage
augmentation are retrospective and non-

randomized. Consequently, treatment
allocation is strongly influenced by fracture
morphology, displacement, surgeon
preference, and intraoperative reduction
difficulty.

Second, substantial clinical heterogeneity
exists among the published studies. Some
investigations  exclusively evaluate true
subtrochanteric fractures, whereas others
include reverse-oblique intertrochanteric or
mixed trochanteric-subtrochanteric fractures.
Fracture classifications, nail designs, cerclage
materials, reduction techniques, and
postoperative rehabilitation protocols also
vary considerably.

Third, definitions of acceptable reduction,
fracture union, delayed union, nonunion, and
mechanical failure are not standardized across
studies. Functional outcomes are similarly
heterogeneous, with different scoring systems
and follow-up intervals limiting meaningful
direct comparisons.

Fourth, several studies reporting favorable
outcomes with cerclage are uncontrolled case
series. Although these studies provide useful
information regarding feasibility, surgical
technique, and safety, they cannot establish
superiority over intramedullary nailing
without cerclage.

Finally, this article is a narrative review rather
than a formal systematic review. Therefore,
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its findings should be interpreted as a
structured clinical synthesis of the available
literature rather than as a quantitative estimate
of treatment effect. Future prospective
comparative studies should stratify patients
according to fracture morphology, use
standardized criteria for reduction and union,
and report both radiographic and patient-
reported functional outcomes.

Practical Considerations for

Selective Cerclage Use

A selective intraoperative strategy s
appropriate. Closed and percutaneous
reduction maneuvers should be attempted
first, with particular attention to coronal
alignment, fracture-site distraction, rotation,
and medial cortical contact. If persistent
varus, translation, a residual gap, or recurrent
displacement during nail insertion remains,
limited-open cerclage-assisted reduction may
be used to restore and maintain cortical
apposition before definitive
cephalomedullary fixation (1,7,8,17).
Cerclage should be passed with careful
protection of the surrounding soft tissues and
kept close to bone. Extensive circumferential
periosteal stripping should be avoided, and
the wire or cable should be positioned so that
it does not obstruct nail passage or create
unintended fragment displacement. The
number and location of cerclages should be
determined by fracture morphology rather
than applied routinely. In elderly or medically
vulnerable patients, the expected reduction
benefit should be weighed against additional
operative time and blood loss (8,10,14,18).

Current Knowledge Gaps and

Future Directions

The most important knowledge gap is the
absence of adequately powered prospective
comparative trials that stratify patients by
fracture morphology and preoperative
reduction difficulty. Existing studies use
heterogeneous definitions of acceptable
reduction, union, nonunion, and mechanical
failure, which limits cross-study comparison
and prevents precise fracture-specific
indications from being established (14,18).
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Future studies should compare a selective
cerclage algorithm  with  closed or
percutaneous reduction alone, use
standardized radiographic measures of varus,
translation, cortical contact, and residual gap,
and report time to union, nonunion, implant
failure, reoperation, blood loss, operative
time, infection, and patient-reported function.
Longer follow-up and cost-effectiveness
analyses are also needed to determine whether
improved reduction produces durable clinical
benefit.

Conclusion

Adjunctive cerclage wire or cable fixation can
be a useful reduction technique in selected
subtrochanteric femur fractures treated with
long intramedullary or cephalomedullary
nails. The most consistent advantage
demonstrated in the current literature is
improved fracture reduction, particularly with
respect to cortical apposition, residual
displacement, and varus alignment. Some
studies and pooled analyses also suggest a
shorter time to union.

Current evidence does not justify routine
cerclage use in every subtrochanteric fracture,
nor does it establish a consistent reduction in
nonunion, implant failure, reoperation, or
long-term functional impairment. Cerclage
may also increase operative time and blood
loss.

Therefore, its use should be selective. When
satisfactory alignment and cortical contact
can be achieved and maintained using closed
or minimally invasive reduction techniques,
additional cerclage is generally unnecessary.
In contrast, adjunctive cerclage may be
particularly valuable in displaced long-
oblique or spiral fractures, selected
comminuted patterns with deficient medial
cortical support, and fractures in which
acceptable reduction cannot otherwise be
obtained or maintained.

Overall, the available evidence supports
viewing cerclage primarily as a reduction
adjunct that complements, rather than
replaces, stable cephalomedullary fixation.
Higher-quality = prospective = comparative
studies are required to define fracture-specific
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indications and determine whether improved
reduction translates into clinically meaningful
long-term benefits.
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