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Background: Alpine skiing is considered to be a high-risk sport due to frequent knee injuries and lower limb fractures. The most
common lower limb fracture is tibial shaft fracture, while the most common ligament injuries include anterior cruciate ligament
(ACL) or medial collateral ligament tears. An injury rarely described in the literature is the association of a bony leg fracture
with an ACL injury and Segond fracture.

Indications: While the tibial fracture can be managed with intermedullary nailing and proximal ACL tears can be managed with
primary repair, the combination of treatments including fixation of the Segond fracture is uncommon.

Technique Description: We report combination treatment with nailing for the tibial fracture, primary repair for the ACL avulsion,
and primary fixation of Segond fracture.

Results: Simultaneous reduction and fixation of the fracture and stabilization of the knee with ACL and anterolateral ligament
repair in a single stage resulted in an excellent outcome with complete healing of tibial fracture, ACL repair, and Segond fixation
at final follow-up.

Discussion/Conclusion: Even if combined leg fracture associated with ipsilateral ACL tear and Segond fracture is a very rare
injury, the described technique based on 1-stage fixation of the 3 injuries is a viable option. This surgical technique can be con-
sidered a reparative treatment, with the goal of preserving the joint.
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and Segond Lesion.

Author disclosures are displayed here and available online.
Skiing is considered a high-risk sport because of the

high incidence of knee injuries and lower extremity frac-
tures. The lower extremity is the most common site of
injury in skiing, accounting for 43% to 77% of all injuries.
In particular, the knee is the most common site of injury,
and the most typical knee injuries are ligament sprains
with anterior cruciate ligament (ACL) and medial collat-
eral ligament tears. As for fractures, the most common
are the tibial shaft fractures.15,4

The current video describes the technique used in the
case of a 51-year-old amateur alpine skier. He reported
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a noncontact mechanism of injury that included knee flex-
ion with valgus and internal rotation. As a result of the
injury, the patient sustained a left leg fracture, treated
with external fixation for damage control at another facil-
ity. Five days after his skiing injury, he presented to our
orthopedic emergency department.

The radiographs revealed a left tibia and fibula (AO/
OTA 42A) and the presence of a Segond fracture on the lat-
eral tibial plateau. The presence of the Segond fracture
suggested us to evaluate the stability of the knee. Physical
examination of the left knee revealed a grade 2 Lachman
and a grade 2 pivot shift. The patient denied neither any
previous history of left knee injury nor any clinical insta-
bility of the knee.

The combination of an ACL lesion and a Segond fracture
results in anterolateral rotatory instability.12 In acute ACL
injured knees, anterolateral ligament (ALL) tear is present
in about 90% and a Segond fracture occurs in less than 10%
of cases.8

The Segond fracture corresponds to an avulsion fracture
of the anterolateral tibial capsule at the level of the distal
insertion of the ALL.3

For the current patient, a 1-stage treatment was per-
formed. After removing the previously placed external fix-
ator, a closed reduction and internal fixation with
intramedullary nail was performed, followed by a repair
of the ACL and Segond fracture. The rationale for perform-
ing this treatment all at once was to take full advantage of
the patient’s biological potential. In the presence of a tibial
shaft fracture, there may be a concomitant (often unrecog-
nized) ligamentous injury. Therefore, combined treatment
of the tibial shaft fracture with ligament repair may be
a viable treatment option.

First, diagnostic arthroscopy was performed to assess
the type of ACL tear and tissue quality. The ACL tear
was type 1 according to Sherman’s classification14 with
a good tissue quality of the tibial remnant, and this was
suggestive for an ACL repair.

Standard anterolateral and anteromedial (AM) portals
were used. After assessing ACL reparability, the tibial
ACL remnant was prepared with 3 #2 fiber-wire stitches
that were passed, respectively, in the AM bundle and pos-
terolateral (PL) bundle using a scorpion suture passer
(Arthrex Inc.). Then, a 3.5-mm femoral tunnel was drilled
using an outside-in guide and positioned at the level of the
femoral stump. An eyelet-provided guidewire was inserted
out-in through the femoral tunnel, retrieved by the AM
portal, and used as a passing suture.

Finally, the ACL sutures were fixed on the lateral fem-
oral condyle by drilling a 4.5 socket and fixed using a 4.75
absorbable SwiveLock (Arthrex Inc.) with the knee in full
extension.

The aim of the technique was to reattach the ACL rem-
nant at the level of the femoral insertion site, to promote
the biological healing processes to the native femoral stump.

Surgical exploration of the anterolateral structures was
then performed through a previously made 5-cm skin inci-
sion at the level of the lateral compartment.

The superficial layer of the iliotibial tract appeared
swollen and ecchymotic.

The Segond fracture was repaired using 2 metal
anchors (4.5 Corkscrew, suture anchor; Arthrex) inserted
at the level of lateral tibial plateau.

In addition, the anterolateral capsule was reinforced
with periosteal stitches using Vycril #2. Finally, closure
was performed in the standard way with Vycril #2.0 for
the subcutaneous tissue and Nylon #2.0 for the skin.

A short range of motion (ROM) knee brace was applied,
locked in extension for the first week, and then unlocked
for an additional 3 weeks. Weightbearing with brace and
crutches was allowed.

In the first postoperative week, the focus was on pain
and swelling control, with cryotherapy and anti-
inflammatory drugs. ROM exercises are started 1 week
after surgery with the goal to achieve and maintain a full
extension and progressively recover the flexion. The brace
was removed 4 weeks after surgery. The patient performed
periodic clinical-radiographic checkups.

Approximately 3 months after surgery, the patient
underwent tibial nail dynamization surgery removing the
interlocking screws proximal to the fracture site to allow
bone compression.16

At the time of nail dynamization, a second look arthros-
copy was performed. The second look arthroscopy showed
a macroscopically normal ACL with a firm attachment to
the femoral insertion and an almost complete synovial cov-
erage. The tension of the ligament was good as evaluated
by probing.

The patient underwent a follow-up 1 year after surgery
and the radiographs showed complete healing of the leg
fracture and magnetic resonance imaging (MRI) showed
a grade 1 signal intensity of the repaired ACL according
to Howell scale10 (Figures 1 and 2). The patient went
back to his daily living activities, and at the last follow-
up, he was able to perform his required sport activity. At
final follow-up at 1 year, Knee injury and Osteoarthritis
Outcome Score (KOOS) was 96%, International Knee Doc-
umentation Committee (IKDC) score was 82%, and Tegner
Lysholm Knee Scoring Scale (TKLSS) score was 97%. In
addition, laxity measurement as evaluated with arthrome-
ter KT-1000 revealed 2.0 mm side-to-side difference.

The patient went back to his daily living activities, and
at the last follow-up, he was able to perform his required
sport activity.

With regard to the clinical results of ACL repair, Ferre-
ira et al5 showed that the results of patients undergoing
ACL primary repair with a pull-out technique were nonin-
ferior to those of standard reconstruction at 2-year follow-
up. The same results were later confirmed in a more recent
study by Ferretti et al.6

Ferretti et al7 showed that the appearance of an acutely
repaired ACL gets normal within 6 months and demon-
strated good functional outcomes, restoration of knee
ROM, and rotational stability.

The surgical treatment of the Segond fracture is still
controversial. Ferretti et al9 reported 2-year postopera-
tively results on their series of ACL repair with fixation
of a concomitant Segond fracture. The authors showed
good clinical outcomes, restoration of rotational stability,
and maintenance of knee ROM, while in a recent
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systematic review, Nagai et al13 showed no differences in
clinical outcomes and failure rate comparing patients
with an untreated Segond fracture and patients without
the Segond fracture. They concluded that an unrepaired
Segond fracture does not appear to have any significant
negative effect on postoperative stability or risk of graft
failure or revision surgery after ACL reconstruction.13

However, the Segond fracture should only be considered
as the tip of an iceberg of other ALL tears without bony
avulsion, so-called Segond lesion. Instead, the term Segond

fracture should be reserved only when a fracture fragment
is visible on radiograph or advanced imaging.2

The strategy of treating leg fractures with an early
transition from external fixation to nailing is consistent
with what has been reported in the literature.

Bhandari et al1 conducted a meta-analysis showing that
shorter durations of external fixation resulted in an 83%
reduction in the risk of infection compared with longer
durations (P \ .001); at the same time, planned conversion
from external fixation to intramedullary nailing resulted
in a 92% fracture union rate. This type of combined leg
fracture, ACL lesion, and Segond fracture is very uncom-
mon. In literature, only 1 case is reported, in an article
by Marshall et al,11 but it’s not clear if the ACL and tibial
shaft fracture were ipsilateral or contralateral.

However, as the injury mechanism of a tibial shaft fracture
in skiers usually involves a high-energy rotation of the tibia,
the concomitant ACL and ALL injury should be suspected.

In conclusion, despite the rare lesion pattern, the pro-
posed technique allowed us to simultaneously treat tibial
shaft fracture, ACL tear, and Segond fracture. In particu-
lar, the acute phase treatment of the combined ACL and
Segond injury promoted a biological healing process
respecting the anatomy of the knee.
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