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ABSTRACT

Background: Distal femur fractures have been historically very difficult to treat as they are often comminuted, unstable,
more common in elderly or patients having multiple injuries. Hence, we conducted this study to assess the feasibility
and the functional outcome of 30 cases of supracondylar fractures of femur, treated with locking compression plates
and retrograde intramedullary supracondylar nails.

Methods: All patients of distal femoral fractures were admitted and history was elicited to reveal the mechanism of the
injury and the severity of the trauma, site of the incident, circumstances about which the injury occurred, premorbid
medical history and preinjury functional status. Post-operatively patients were discharged with advice to continue
physiotherapy as advised and to come for follow up after 3 weeks and later 3 months, 6 months,18 months and 24
months.

Results: Among the 30 cases of supracondylar fracture fixed by supracondylar nail 14 had good scores and one was
scored as excellent, whereas those fixed by locking compression plate 14 were scored as good and 1 case was scored
as fair. There were no intances of surgical wound infections during the immediate postoperative period.

Conclusions: From the observations and results of our study, it can be concluded that the supracondylar nail is more
ideal when compared to the distal femoral locking compression plate as it has less operative time, less blood loss, more
range of movement, less soft tissue stripping and faster radiological union when compared to the distal femoral locking
compression plate.
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INTRODUCTION mechanisms such as minor falls, attributable

Supracondylar fractures of the femur refer to injuries
affecting the lower 15 cm of the femoral shaft, involving
both the intercondylar (articular) region and the
metaphyseal area of the distal femur.! Although they are
less prevalent than proximal femoral (hip) fractures, distal
femoral fractures account for about 7% of all femoral
fractures. When hip fractures are excluded, their incidence
rises to approximately 31%, with an estimated annual
occurrence of 37 cases per 100,000 individuals. In elderly
populations, these fractures usually follow low-energy

osteoporosis and diminished soft tissue resilience. In
contrast, younger males—particularly those under 40—
often sustain such injuries due to high-energy trauma,
which may result in complex fracture patterns, including
open and comminuted types.

These injuries are historically difficult to treat due to their
frequent instability, complexity, and the presence of
associated systemic injuries or advanced patient age. Their
proximity to the knee joint further complicates efforts to
fully restore joint function, often leading to long-term
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morbidity. Complications such as infection, malunion, and
delayed union remain significant concerns.?

Management of distal femoral fractures remains a
demanding task for orthopedic surgeons and typically
requires an individualized approach. Decisions must factor
in the specific fracture configuration, patient age, bone
quality, and soft tissue condition.>* Although multiple
internal fixation options exist, no universal consensus has
emerged regarding the most effective implant for all
fracture types. This study aims to evaluate and compare the
clinical and functional outcomes of 30 patients with
supracondylar femoral fractures, treated using either distal
femoral locking plates or retrograde intramedullary nails.
The analysis focuses on patient demographics, fracture
features, the advantages and drawbacks of each technique,
and the related complication profiles.

METHODS

This prospective study was carried out between 2021 and
2024 at Mallareddy Institute of Medical Sciences. A total
of 30 patients diagnosed with supracondylar femur
fractures were enrolled. Of these, 15 patients underwent
fixation using distal femoral locking compression plates,
while the remaining 15 were treated with retrograde
supracondylar intramedullary nailing.

Inclusion criteria

Patients presenting with supracondylar fractures of the
femur, both male and female patients aged above 18 years,
fractures classified as either simple or comminuted, and
cases managed surgically with either locking plates or
retrograde nailing were included.

Exclusion criteria

Open (compound) supracondylar fractures, fractures
accompanied by ipsilateral femoral neck or leg fractures,
pathological fractures of the distal femur, patients below
18 years of age, individuals with congenital deformities
affecting the femur, patients treated non-operatively due to
other medical contraindications, fractures associated with
neurovascular injuries, and periprosthetic fractures in the
distal femur region were excluded.

Upon hospital admission, a comprehensive clinical history
was recorded from either the patient or relatives. This
included the mechanism of injury, environmental context
of the trauma, existing health conditions, and pre-injury
functional status. A thorough clinical examination was
performed to assess the patient's systemic health and limb
status, focusing on swelling, deformity, skin integrity,
crepitus, abnormal movement, neurovascular integrity,
and signs of compartment syndrome.

Prior to surgery, all patients underwent a complete medical
evaluation, including anesthetic assessment to determine
operative fitness. The interval between injury and surgery

ranged from several hours to ten days, averaging three
days. Surgery was deferred in patients requiring
stabilization for polytrauma or other systemic conditions.

All surgeries were performed under spinal anesthesia.
Postoperatively, patients were discharged with a structured
rehabilitation plan and scheduled for follow-ups at 3
weeks, 3 months, 6 months, 18 months, and 24 months. At
each visit, standard radiographs were taken to evaluate
fracture union. Functional assessment included range of
motion measurements and scoring based on Neer’s
functional outcome system.

Statistical analysis of the quantitative variables like mean,
median was done using IPSS software. Ethical approval
for the study was obtained from the Institutional Ethics
Committee.

Partial weight-bearing was initiated after six weeks,
provided radiological signs of union were present. Full
weight-bearing was permitted by the twelfth week,
following confirmation of satisfactory bony consolidation
on imaging.

RESULTS
Type of injury and fracture pattern

All patients enrolled in the study sustained unilateral distal
femoral fractures, with no recorded cases of neurovascular
injury or associated trauma. Out of 30 cases, 18 fractures
were the result of high-velocity road traffic accidents,
while 12 were caused by falls from height (Figure 1).
Fractures were classified according to the Miiller AO
system, with 11 cases as type Al, 8 as type A2, and 11 as
type A3 (Figure 2). Patient ages ranged from 30 to 75 years
(Figure 3).

MODE OF TRAUMA

Figure 1: Mode of trauma.
Fracture healing time
Radiological evidence of fracture union was noted in all

patients between 11 to 20 weeks postoperatively (Figure
4). On average, fractures treated with retrograde
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supracondylar nails united in 14.8 weeks, whereas those
fixed with locking compression plates healed in 15.9
weeks, suggesting slightly faster consolidation with
nailing.

FRACTURE TYPES ACCORDING TO MULLER AND THEIR
DISTRIBUTION
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Figure 2: Fracture classification in our study.
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Figure 3: Age distribution of patients in our study.

TIME TAKEN BY TYPE A1 A2 A3 FRACTURES TO SHOW
RADIOLOGICAL UNION IN WEEKS

Figure 4: Time taken by type Al, A2 and A3 fractures
to show radiological union in weeks.

Postoperative range of motion

Functional mobility was evaluated by assessing active
knee flexion. Patients treated with supracondylar nailing

tended to achieve better flexion outcomes, particularly in
type Al and A3 fractures (Figure 5).

RANGE OF MOVEMENTS IN DEGREES SUPRACONDULAR
NAIL VS LOCKING COMPRESSION PLATE

» SUFRACONDYLAN NAIL * LOCKING COMPRESSION MLATE

Figure 5: Time taken for radiological union in
supracondylar nailing versus plating in weeks in our
study.

Functional outcome (Neer’s score)

Clinical results were assessed using Neer’s scoring system
(Figure 6) - type Al: all 6 patients with nailing had
favorable outcomes; all 5 plating cases were rated good,
type A2: all 3 nailing cases were rated good, and type A3:
of the 6 nailing cases, all scored good; in the plating group,
4 were good.

CLINICAL OUTCOME ACCORDING TO NEERS CRITERIA
SUPRACONDYLAR NAIL VS LOCKING COMPRESSION PLATE
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Figure 6: Clinical outcome according to Neer’s
criteria.

Overall, in the supracondylar nailing group, 14 had good
results and 1 excellent result; and in the locking
compression plate group, 14 had good results and, 1 had
fair outcome.

Hospitalization, complications, and blood loss

Hospital stay

Slightly longer in the nailing group (average 14.9 days)
versus the plating group (12.6 days) (Figure 7).
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DURATION OF HOSPITAL STAY

Figure 7: Duration of hospital stay.
Complications

Only one intraoperative issue was reported—a broken drill
bit during nailing. No surgical site infections occurred
postoperatively, and all patients had a stable recovery.

Blood loss

The nailing group experienced less blood loss, averaging
150 ml, compared to 300 ml in the locking plate group.

DISCUSSION

This study evaluated 30 cases of supracondylar femur
fractures to compare the effectiveness of retrograde
supracondylar nailing and distal femoral locking
compression plating.

The findings indicate that nailing offers distinct
advantages, including shorter surgical duration, less
intraoperative blood loss, better postoperative knee
flexion, minimal disruption of surrounding soft tissues,
and faster radiological union, when compared to locking
plate fixation.

Pattern of injury and fracture classification

Consistent with current literature, road traffic accidents
emerged as the leading cause of supracondylar fractures in
this study. Similar observations were made by Kurahatti et
al, who reported vehicular trauma in nearly 85% of cases.’
Other authors, including Daroch and Jillala et al, reported
corresponding rates of 96.66% and 56%, respectively.®’

In terms of fracture classification, Miiller type A3 fractures
were most prevalent in this cohort, accounting for 37% of
all cases. This distribution closely mirrors findings by
Gellman et al, where type A3 comprised 43%.% In contrast,
Lucas et al noted a higher proportion of type A2 fractures
(44%), reflecting potential differences in trauma patterns,
patient age, and energy of impact across populations.’

Radiological healing and time to union

Fracture union was radiologically confirmed in all cases
within 11 to 20 weeks (Figure 4), with average healing
times of: 16.1 weeks for type Al, 14.5 weeks for type A2,
and 15.7 weeks for type A3.

These outcomes are favorable compared to previous
reports. For example, Kurahatti et al reported an average
union time of 24 weeks with plating, whereas Pascarella et
al and Virk et al reported healing at 16.3 weeks and 19
weeks, respectively.>!0!!

Studies by Daroch and Jillala showed average union times
of 14 weeks and 15.6 weeks, aligning closely with the
present study.®” Comparatively, Acharya and Rathi
reported union at 19-24 weeks, particularly in plating
groups, while Jillala’s findings in the nailing cohort
revealed faster healing at 13.4 weeks.!>!3

These variations may stem from biological advantages of
intramedullary nailing, including preservation of
periosteal blood supply, reduced soft tissue handling, and
central biomechanical support, all of which facilitate early
bone consolidation.

Functional outcomes and Neer’s scoring

Based on Neer’s scoring system, functional recovery was
generally favorable (Figure 6) - nailing group: 14 patients
rated good, and 1 rated excellent, and plating group: 14
patients rated good, and 1 rated fair.

These results, although positive, show slightly lower
percentages of excellent outcomes than prior studies. For
instance: Kurahatti et al reported excellent scores in 56.6%
(LCP) and 51.7% (nailing), Daroch et al found 33.34%
excellent outcomes in the LCP group, Virk and Acharya
reported 80% and 77% excellent results, respectively, and
Rathi documented a 50% rate of excellent results.>6!1-13

These disparities could be due to variability in fracture
complexity,  rehabilitation = compliance,  surgeon
experience, and subjective interpretation of outcome
scores. Nevertheless, our findings reinforce that both
fixation methods are clinically effective, with nailing
offering a slight edge in early mobility and union times.

Hospitalization, complications, and intraoperative
considerations

In our study, intraoperative blood loss was significantly
lower in the nailing group, contrasting with earlier
research where nailing was sometimes associated with
higher bleeding volumes.

Christodoulou et al, comparing SCN with DCS, concluded
that nailing reduced both blood loss and operative time. '3
Similarly, Hartin et al noted that implant removal

International Journal of Research in Orthopaedics | September-October 2025 | Vol 11 | Issue 5 Page 1138



Singh TG et al. Int J Res Orthop. 2025 Sep;11(5):1135-1140

following nailing could lead to increased pain during
revision surgeries.'®

Biomechanical insights were provided by Koval et al, who
evaluated three fixation constructs (retrograde nail,
Russell-Taylor nail, and condylar plate).!” They
emphasized that locked plate constructs with buttress
support offer strong mechanical fixation.

In a separate comparative study, Duffy et al found the LISS
plating system to have superior biomechanical strength
over conventional implants.'3

Despite the ongoing evolution of plating technologies,
retrograde nailing remains a robust choice, particularly for
fractures amenable to closed or minimally invasive
fixation. Its advantages include shorter operative time,
reduced soft tissue damage, less blood loss, and
encouraging early functional outcomes, as demonstrated in
this cohort.

CONCLUSION

Supracondylar femoral fractures pose a notable challenge
in orthopedic practice due to the high mechanical stresses
sustained at the distal femur, even under limited patient
mobility. Effective surgical management demands
adherence to principles outlined by the AO-ASIF system,
including indirect reduction techniques, interfragmentary
compression, minimal disruption to soft tissues, and the
use of bone grafts when necessary to enhance healing.

Based on the clinical and radiological outcomes observed
in this study, retrograde supracondylar nailing
demonstrated distinct advantages over distal femoral
locking compression plating. These benefits included
shorter operative time, lower intraoperative blood loss,
better postoperative range of motion, minimal soft tissue
stripping, and faster radiographic union. These findings
support the use of supracondylar nailing as a preferred
fixation method in appropriately selected cases.
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