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Obijective: Fractures of the distal femoral physes usually occur after high energy trauma and
they are serious injuries of pediatric population. This aim of this sudy is to examine distal
femoral physeal fractures treated in a level | pediatric trauma center epidemiologically and to
report the complications that occurred during follow-up.

Methods: Patients, <18 years of age, admitted to the emergency department with distal
femoral physeal fractures were included in the study. Demographic data, medical history,
preoperative findings, injury mechanisms, postoperative outcomes, complications during fol-
low-up period of the patients were noted. Salter-Harris classification was used to categorize
the fractures.

Results: In total, 21 patients, with a mean age of 12.3 years (range, 1-16 years), were
included in the study. Male to female ratio was 2.5. 12 patients (57.2%) had Salter-Harris
type 2 fractures and it was the most common type. 19 (90.5%) fractures were treated
surgically with different fixation methods. Mean follow-up duration was 97 months (range,
72-133 months). Complications observed during follow-up were genu valgum (n=2, 9.5%),
limb length discrepancy (n=2, 9.5%), reoperation (n=7, 33.3%) and joint stiffness (n=1, 4.8%).

Conclusion: Distal femoral physeal injuries are injuries with a high rate of complications
and these complications, like growth disturbance, may cause serious problems in adulthood.
Although this injury is relatively uncommon, patients should be treated appropriately and

Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Fractures involving the distal femoral epiphyseal plate are
relatively uncommon injuries, however, they are serious
since their complication rates are known to be high.!"l
This injury, initially referred to as “cartwheel injury”, oc-
curs when children’s feet get stuck and the knee becomes
hyperextended. It is more common in adolescence pe-
riod and as the incidence of high-energy trauma steadily
increases, the frequency of distal femur fractures is also
increasing accordingly.4

The distal femoral epiphysis is the epiphyseal plate that
contributes most to lower extremity growth.¢! For this
reason, there is a high probability of growth disturbance
or angular deformities occurring with these injuries.”? As
a result, repeated operations may be required to correct
deformities.

This study aimed to examine pediatric distal femur frac-
tures extending to the physeal plate in a level | pediatric
trauma center epidemiologically and to report the compli-

followed regularly until skeletal maturity for possible late complications.

cations that occurred during the follow-up and the treat-
ment modalities according to the complications.

MATERIALS AND METHODS

The study was conducted at a tertiary center and was ap-
proved by the Ankara Etlik City Hospital Ethical Review
Board in accordance with the Declaration of Helsinki
(Date: 16/07/2025, No: AESH-BADEKI1-2025-271). In-
formed consent was taken from all patients’ parents to
use their data in the study.

Patients, <18 years of age, admitted to the emergency de-
partment with distal femur fractures between 2014 and
2019 were retrospectively analyzed. Patients with distal
femur fractures which have epiphyseal involvement, fol-
low-up longer than 24 months, good imaging quality, and
sufficient clinical data were included in the study. Patients
with distal femur fractures which do not have epiphyseal
involvement, poor imaging quality, insufficient clinical data,
and those who did not give consent to participate in the
study and share data were excluded from the study. The
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patients’ treatments were decided by the senior orthope-
dic surgeon on duty on the day they came to the emer-
gency room.

Demographic data, medical history, preoperative findings,
injury mechanisms, postoperative outcomes, complica-
tions during the follow-up period of the patients were
noted. Fractures were classified according to the Salter-
Harris classification.®! Anteroposterior and lateral or-
thoroentgenograms and knee radiographs were examined
for possible radiographic complications. For functional eval-
uation, knee joint range of motion measurements at every
follow-up examination were made with a goniometer.

RESULTS

There were 48 patients <8 years of age who were treated
for distal femur fractures in our center between 2014 and
2019. 21 patients were included in the study because 27 of
these fractures did not extend to the distal femoral epiph-
ysis. Thus, during the same period, 43.8% of distal femur
fractures had epiphyseal extension.

There were 15 male (71.4%) and 6 female (28.6%) patients
and the male to female ratio was 2.5. Mean age of the
patients was 2.3 years (range, |-16 years). According to
the Salter-Harris classification, the fractures of 12 patients
(57.2%) were type 2, 2 patients (9.5%) were type 3, and 7
patients (33.3%) were type 4. 4 fractures (19%) occurred
due to falls, 5 (23.8%) occurred due to sport-related in-
juries and 12 (57.2%) occurred due to motor vehicle acci-
dents. 6 patients (28.6%) had additional injuries along with
the distal femur fracture. 3 patients (14.3%) had floating
knee injury. Additional injuries are detailed in the Table I.
2 (9.5%) of the fractures were treated conservatively with
a long leg cast held for 6 weeks, while the remaining 19
(90.5%) fractures were treated surgically. Open reduction
and internal fixation was performed in || (57.9%) patients,
while closed reduction and percutaneous fixation was per-
formed in 8 (42.1%) patients. Details about fixation meth-
ods were given in the Table I.

Mean follow-up duration was 97 months (range, 72-133
months). Fracture union was complete in all patients after
6 months. Complications observed during the follow-up
were genu valgum (n=2, 9.5%), limb length discrepancy
(LLD, n=2, 9.5%), and reoperation (n=7, 33.3%).

The patients’ average knee joint range of motion at 12
months was |32.40 (range, 95-1400). Only | (4.8%) pa-
tient had decreased knee range of motion (950) and no
improvement was observed in subsequent follow-up. De-
tailed clinical and demographic data of the patients were
given in the Table I.

DISCUSSION

The distal femoral physeal plate is responsible for 70% of
femoral growth and 40% of lower extremity growth. It
is the fastest growing physes and has an average growth

of | cm per year.’!'l Therefore, in case of distal femoral
injury, it may lead to devastating complications like growth
arrest, varus-valgus angulation and LLD and because of
that, repeated operations to correct deformities become
inevitable."'? In this study, growth arrest occurred in 2
(9.5%) of the patients, followed by valgus angulation and
LLD of 3cm. One of them underwent corrective distal
femoral osteotomy for valgus angulation. In a meta-anal-
ysis conducted by Basener et al.,l"] although the definition
of growth disturbance has not been made clearly, the rate
of overall growth disturbance after distal femur physeal
fracture was reported as high as 52% and the rate of
LLD>1.5cm was reported as 22%.

Risk factors for growth disturbance have been investigated
many times in the literature. Many studies have been con-
ducted to predict the outcome of distal femoral physeal
fractures and some risk factors were determined. Salter
Harris classification, presence of displacement, degree and
direction of displacement were found to be significant risk
factors, while injury mechanism and age were not found to
have an effect on growth disturbance.l’.!":!3-!%]

In this study, 43.8% of distal femur fractures occurred
during the same period of time were found to be physeal
fractures. Similar results were found in previous epidemi-
ological studies.t*'®!”]

Salter-Harris classification is a valuable classification as it
gives an idea about prognosis of physeal fractures.[’8!"!218
The most common fracture type in the study was Salter-
Harris type 2 fractures and this confirms the literature.™*'®
'®] The highest complication rate was seen in Salter-Harris
type 4 fractures, similar to the literature.l'"'2!7]

Various fixation methods are used in the surgical treat-
ment of distal femur physeal fractures.?'*?% The main pur-
pose of treatment should be to prevent further damage to
the physeal plate that has already been damaged because
of the fracture. In this study, fracture fixation was per-
formed with cannulated screws in more than half of the
patients. Although the aim is to preserve the physeal plate,
stable fixation of the fracture is also important. Fixation
with smooth pins has been reported to cause less growth
disturbances.?'?

Most of the patients included in the study had been ex-
posed to high-energy trauma. For this reason, approxi-
mately 30% of patients had additional injuries along with
the distal femur fracture. Ipsilateral tibial shaft fracture,
called as floating knee, was observed in 3 patients. This
injury is rarely seen in the pediatric population and as-
sociated with higher complication rates, but there is no
consensus in the literature regarding its management.[>%4
Although it is a rare injury, floating knee should be kept in
mind in the event of high-energy trauma and action should
be taken accordingly.

None of the children included in the study had either
neurological or vascular injuries pre or postoperatively.
However, distal femoral physeal fractures may also be as-
sociated with vascular injuries especially in Salter-Harris
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type | injuries when the epiphysis fragment is displaced
posteriorly.' Posteriorly displaced fracture fragments
may cause compression or direct injury to the popliteal
vessels. A proper vascular assessment is mandatory in the
emergency department when the patient first presents
and after closed reduction. If vascular injury is suspected,
this is a medical emergency and immediate intervention is
required.”™ Because, if a vascular injury is missed or not
treated properly as soon as possible, devastating conse-
quences may occur. Since it is a rare condition, there are
few cases of distal femur physeal fracture with vascular
compromise reported in the literature.%]

Although it was a study conducted in a Level | trauma cen-
ter and had long follow-up durations, the study has some
limitations. First of all, the study is designed retrospec-
tively and the sample size is small because it is a relatively
rare injury. In addition, only available data for functional
evaluation of the patients was knee joint range of motion
measurements. Using functional scores instead of just
measuring range of motion could provide a more accurate
functional assessment.

Conclusion

Distal femoral physeal injuries are uncommon injuries,
however the incidence of these injuries is increasing ev-
ery day because of the increased motor vehicle accidents.
Since the complication rates of these injuries are high,
they are serious injuries that require proper treatment.
Growth disturbance is a common complication of these
injuries. For this reason, following-up patients until they
reach skeletal maturity is strongly recommended.
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Distal Femur Fizyel Kinklannmin Klinik ve Radyolojik Sonuclan

Amag: Distal femoral fizyel yaralanmalari genellikle yiiksek enerijili travmalardan sonra olusur ve pediatrik popiilasyonda gériilen ciddi ya-
ralanmalardir. Bu galigmanin amaci, birinci seviye pediatrik travma merkezinde tedavi edilen distal femoral fizyel yaralanmalari epidemiyolojik
olarak incelemek ve takip sirasinda olusan komplikasyonlari bildirmektir.

Gereg ve Yontem: Calismaya, acil servise distal femoral fizyel yaralanma ile bagvuran, 18 yas alti hastalar dahil edildi. Hastalarin demografik
verileri, tibbi 6ykiileri, ameliyat 6ncesi bulgulari, yaralanma mekanizmalari, ameliyat sonrasi sonuglari, takip siiresince gelisen komplikasyonlar
kaydedildi. Kiriklari kategorize etmek igin Salter-Harris siniflamasi kullanildi.

Bulgular: Calismaya toplam 21 hasta alindi ve yas ortalamasi 12.3 yil (dagihm, 1-16 yil) idi. Erkek/kadin orani 2.5 idi. 12 hastada (%57.2)
Salter-Harris tip 2 kirik vardi ve bu en sik gériilen tipti. 19 (%90.5) kirik farkl fiksasyon yontemleri kullanilarak cerrahi olarak tedavi edildi.
Ortalama takip stiresi 97 ay (daghm, 72-133 ay) idi. Takip sirasinda gézlenen komplikasyonlar genu valgum (n=2, %9.5), ekstremite uzunluk
farki (n=2, %9.5), reoperasyon (n=7, %33.3) ve hareket kisithigi (n=1, %4.8) idi.

Sonug: Distal femoral fizyal yaralanmalar yiiksek komplikasyon oranina sahip yaralanmalardir ve bu komplikasyonlar, biiyiime duraklamasi
gibi, yetiskinlikte ciddi sorunlara yol agabilir. Bu yaralanmalar nispeten nadir goriilse de, hastalar uygun sekilde tedavi edilmeli ve olasi geg
komplikasyonlar igin iskelet maturitesine kadar diizenli olarak takip edilmelidir.

Anahtar Sézciikler: Blyilime duraklamasi; ekstremite uzunluk esitsizligi; fizyel yaralanma; gene valgum; pediatrik kirik.
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