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ABSTRACT

Patella fractures, tibial spine avulsion and Segond fractures are mainly due to trauma to the knee which may be direct or indirect injuries.
While each entity is well documented when occurring in isolation, but bilateral inferior pole patella fracture, tibial spine avulsion in the
right knee and bilateral segond fracture in a same patient is a rare occurrence. We report a case of 24-year-old male with such an
injury. The diagnosis was confirmed by X-ray, CT scan and MRI imaging of right knee. Then the patient was treated with arthroscopic
anterior cruciate ligament (ACL) avulsion fixation with pull through technique and suture disc; bilateral inferior pole patella was treated
conservatively with knee brace, segond fracture was treated conservatively similarly. To the best of our knowledge, this is the rare case

in the medical literature with all these injuries occurring simultaneously.
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CASE REPORT

A 24-year-old male presented to Department of Orthopaedics
St. Martha’s hospital with a history of sustained injury to both his
knees. While unloading heavy stone bars from a vehicle, the object
fell on legs from behind forcing the both knee joints into flexion and
external rotation, followed by hitting of his both knees to the wall
in front of him. In emergency room, clinical examination revealed
a marked effusion in knees, crepitus and tenderness over inferior
pole patella on both sides. Lachman test was positive (grade 2) on
right side and it was negative on left side, varus and valgus stress
test was negative on both sides. Active extension of both legs was
present. X-ray imaging of both knees showed a bilateral inferior pole
of patella fracture with minimal displacement, bilateral small bony
avulsion on the AP view which is elliptical in outline near the lateral
tibial condylar articular margin suggested Segond fracture and
tibial spine avulsion on right knee [Table/Fig-1&2a,b]. MR imaging
[Table/Fig-3] and CT scan [Table/Fig-4] confirmed the ACL on right
knee with avulsion fracture of patella with contusion of lateral tibial
condyle. Further imaging of right knee was not undertaken as there

[Table/Fig-1a]: X-ray right knee showing Segond fracture
[Table/Fig-1b]: Plain x-ray left knee Segond fracture and ACL avulsion
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was no clinical instability. Examination under anaesthesia revealed
bilateral pivot shift test positive co-relating our radiological findings
of bilateral ALL avulsion. Patient was treated by arthroscopic right
ACL avulsion fixation with pull through technique over suture disc.
Bilateral patella inferior pole fracture was treated conservatively with
knee brace since the extensor mechanism was intact. Segonds
fracture was treated conservatively with brace.

Surgical technique: Diagnostic arthroscopy was carried out to
assess additional injuries like meniscal injury, chondral injury and
other ligament tears. Fracture crater was adequately cleaned. Two
drill holes were made with 2.7 mm guide wire with the help of ACL
jig, medial and lateral to ACL and exiting out on medial tibial cortex.
With the Arthroscope in lateral portal, 90 degree suture lasso was
passed through medial portal and through the posterior half of ACL
substance close to fragment and the suture loop retrieved through
lateral portal. A ETHIBOND (no. 2) was passed through the loop and
taken out through medial portal. This step was repeated in a similar
manner through anterior half of substance of ACL [Table/Fig-5a-€].

Spinal needle no 16 was passed through medial tibial drill hole. Once
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[Table/Fig-2a]: X-ray lateral view of right knee showing lower pole patella fracture
[Table/Fig-2b]: X-ray lateral view of left knee showing lower pole patella fracture
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epidural needle was seen in the joint, ethilon loop (no.1) was passed
through the needle for suture shuttle. Ethilon loop was retrieved
through the medial portal. Both the ethibond sutures were passed
through the ethilon loop outside the joint and then pulled out after
holding lateral end of the suture with the haemostat. Both ethibond
medial sutures were shuttled through the medial tibial tunnel. This
step was repeated for lateral sutures and retrived through lateral
tibial tunnel. Both ends of ethibond were held under traction and
reduction was assesed. In full extension, roof impingement was
checked. Then sutures were tied over suture disc in extension.

Patient was followed up at regular intervals with check x-rays at 3
weeks, 6 weeks and 12 weeks. Patient was put on sequential weight
bearing on right side with a graduated knee bending programme
and static exercises of knee.

[Table/Fig-4]: CT scan cut section of right knee showing segond fracture with tibial spine avulsion

[Table/Fig-5a]: Intraoperative image showing ACL avision
[Table/Fig-5b]: Arthroscopic image showing taking bite through the substance of ACL

[Table/Fig-5c]: Intraoperative image showing usage of ACL Jig for tibial tunnel

[Table/Fig-5d]: Intraoperative image showing retrieval of suture through tibial tunnel with the help of suture retriever

[Table/Fig-5e]: Intraoperative image showing taught ACL without laxity after fixation

[Table/Fig-6]: At 6 weeks follow up showing suture disc in place with union of both
patella fractures

Onfollow up at 6 weeks, both patella fracture and tibial spine fractures
was uniting [Table/Fig-6] and ranges of movements attained such
as - right knee 5-60° [Table/Fig-7] and left knee 0-120°. Full weight
bearing mobilization was started after 6 weeks on left side, and at 8
weeks on right side. Lachman test was negative on right side. At 12
weeks follow up, the patient attained full range of movement of both
knees, with good quadriceps strength. Radiographs revealed union
of patella, tibial spine and segond on the right side and patella and
segond on the left side. Patient at 1 year follow up had full range of
movements and no instability [Table/Fig-8,9].

DISCUSSION

Patella is the largest sesamoid bone of the body and lies within
the fascia lata and the fibers of the quadriceps tendon. The most
significance of patella fracture is loss of continuity of extensor
mechanism and potential incongruity of the patello-femoral
articulation [1]. Bilateral patellae fractures resulting from traumatic
aetiology are very rare injuries. In most cases found in the scientific
literature, they are described as stress fractures or as complications
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[Table/Fig-7]: Clinical photograph showing right knee flexion of around 60 degrees
[Table/Fig-8]: Clinical photograph showing right knee full extension at 6 weeks
[Table/Fig-9]: Clinical photograph of left knee showing full range of motion at 6 weeks follow up

of chronic diseases such as osteoporosis, renal failure and secondary
hyperparathyroidism. Pole fractures may indicate a significant
disruption of the extensor mechanism. Distal pole fractures are bony
avulsions of the origin of patellar tendon. Non operative treatment
is indicated for fragment separation of less than 3mm and articular
step-off of less than 2mm with intact extensor mechanism.

Segond fracture on conventional radiographs appears as tiny bony
fragment elliptical in outline near lateral tibial condylar articular margin
mainly visible on ap view. The relatively benign appearance of these
small fragments may lead to potentially more severe underlying
damage to the major stabilizing structures of the joint [2].

Segond fracture is an avulsion fracture of lateral tibial condyle at
the middle third of the lateral capsular ligaments described by Paul
Segond in 1879 [3]. Campos et al., described that fibers of the
iliotibial tract and anterior oblique ligament of the fibular collateral
ligament are the structure involved in pathogenesis of the segond
fracture [4].

Recently Dodds et al., dissected 40 fresh frozen cadavers and found
a consistent structure in the antero lateral compartment of the knee
and named it as anterolateral ligament (ALL) which is the ligament
avulsion associated with Segond fracture [5].

Numerous studies have demonstrated an association of the
Segond fracture with tears of ACL (75%-100%), meniscal tears
(66%-75%), damage to the structures of the posterio-lateral
corner of the knee and other avulsion injuries. Thus the presence
of a segond fracture may indicate substantial menisco-ligamentous
injury, and anterolateral instability must be considered to be present
until proven otherwise. Various methods of fixation are used in
operative treatment of tibial spine avulsion fractures varying from
retrograde wires/screws, ante grade screws, suture anchors, and
a recently described suture bridge and K-wire and tension band
wiring technique [6]. Arthroscopic suture fixation for all cases is
recommended by some authors due to less risk of neurovascular
involvement and less problem of implant prominence [7].

CONCLUSION

A combination of avulsion injuries around the knee is very unique and
rare. Although an accurate patient history and careful examination
can lead us to a correct diagnosis of capsular ligamentous injuries
of the knee, X- ray imaging should always be undertaken to identify
significant avulsion fractures. Segond fracture should also be looked
for since it often indicates possible ACL involvement (total or partial
rupture) or avulsion and meniscal injury. Hence MRI imaging should
be undertaken in all cases of Segond fracture.

Further research on anatomy and biomechanics of Anterolateral
ligament is required to know the instability associated with the
ligament and the need for reconstruction of the ligament in the near
future.
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