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Abstract

Genu recurvatum associated with Osgood-Schlatter disease (OSD) has been reported in several studies. In this
report, we describe a rare complication of a case of OSD with flexion contracture (tfighat is the exact opposite of
the knee deformity classically associated with OSD) and increased posterior tibial slope.

In the current article, we report a 14-year-old case of OSD referred to our center with a fixed knee flexion contracture.
Radiographic evaluation revealed a tibial slope of 25 degrees. There was no limb length discrepancy. Bracing that
was prescribed in the primary center

before referring to us was not successful in treating this deformity. He underwent anterior tibial tubercle epiphysiodesis
surgery. After a year, the flexion contracture of the patient was significantly reduced. The tibial slope decreased by
12 degrees and reached 13 degrees.

The present report suggests that OSD may affect the posterior tibial slope and lead to knee flexion contracture.

Surgical epiphysiodesis can correct the deformity.

Level of evidence: IV
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Introduction
sgood-Schlatter disease (0SD) was first
O introduced in 1903 by Robert Osgood, and Carl
Schlatter is an overuse condition of the knee,
causing pain and tenderness in the tibial tuberosity.! It is
now described as apophysitis at the anterior part of the
tibial tubercle.? It is a common disorder of the anterior
knee in growing children due to repetitive microtrauma
caused by frequent quadriceps contraction at the
attachment site of the patellar tendon to the unfused
tibial tubercle apophysis.®*

OSD is a self-limited condition that often presents
insidious onset of activity-dependent pain, tenderness,
and prominence over the tibial tubercle. It generally
involves girls and boys at the age of 8-13 and 10-15
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years, respectively.* Several risk factors have been
proposed for OSD, including weight, quadriceps muscle
tightness, and the flexibility of the hamstring muscles.®
It is more common in the athletic population repeatedly
perform physical stress-causing activities such as
jumping and sprinting.? Sports such as soccer, basketball,
and volleyball are associated with a higher risk of OSD.*
Regular assessment of these groups of athletes for muscle
strength and flexibility could reduce the incidence rate of

OSD and its complications by implication of training
regimens balancing the load on the tibial tubercle.®

The diagnosis is mainly centered on clinical symptoms.
Besides, the radiographic evaluation may be helpful to
rule out other differential diagnoses and when it is a
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concern about other diagnoses.” The overall treatment is
dictated according to the level of pain and includes the
management of symptoms with ice, non-steroidal anti-
inflammatory drugs (NSAIDs), and activity modification.?

According to Léonard et al., in nearly 10% of cases, OSD
results in a range of complications.® These complications
mainly include nonunion of the bony fragment to the

tibia, pseudarthrosis, patellar subluxation, patellar
tendon avulsion, patella Alta, and genu recurvatum.’

Physeal arrest of the proximal tibia and its subsequent
genurecurvatumhasbeenattributed to several conditions
such as undiagnosed trauma, prolonged immobilization
of the knee in the cast, and tibial traction. OSD has also
been reported as a condition causing premature fusion of
tibial epiphysis and genu recurvatum.!?

To the best of our knowledge, flexion deformity
associated with OSD has not been reported in English
literature. This report presents a rare presentation of O0SD
complicated with flexion deformity, which is the opposite
of the knee deformity classically associated with OSD. We
also describe the management approach and treatment
outcome in such a rare complication of OSD. Informed
parental permission for this publication is obtained.

Case Presentation

A 14-year-old male case of OSD was referred to our
orthopedic department with a clinical and radiologic
knee flexion contracture [Figure 1]. Diagnosis of OSD was
made based on patient history and physical examination
findings two years ago at another center.

He had no history of trauma, infection, or family history
relevant to knee deformity. To conservatively treat
the OSD, NSAIDs consumption, bracing, and activity
modulation was prescribed in another primary center for
two years, but no improvement was achieved.

Parents reported a gradual increase of knee flexion
deformity on the right side butno progress of deformation
on the left knee. On the clinical examination, fixed flexion
deformity of the right knee was observed without coronal
deformity. Hamstring tightness and gastrocnemius
muscle contracture were ruled out by appropriate
physical testing and confirmed under anesthesia
preoperatively. Tenderness on the tibial tubercle was

Figure 1. Preoperative photographs (A & B), MRI (C), CT scan (D),
and radiograph of the patient showing a knee flexion contracture.
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evoked on both sides, more pronounced on the right knee.
The patient complained of activity-dependent pain. No
limb length discrepancy was detected. The ligamentous
examination was normal in both knees. The right tibial
tubercle physeal plate seemed active in radiographic
evaluation, while the posterior tibial slope was abnormal
at 25 degrees. The contralateral knee (left side) also had
an active tibial tubercle physeal plate and an upper limit
normal posterior tibial slope of 12 degrees [Figure 2].

The patient was first treated conservatively with a knee
brace for three months, but the deformity progressed.
Since the conservative approach did not lead to good
results, surgery was scheduled.

We aimed to correct the deformity by preventing the
tibial tubercle growth from diminishing its possible
stimulatory effect on the anterior part of the proximal
tibial physeal plate. We approached the anterior tibial
physis through a 4-centimeter incision, just medial to the
tibial tubercle.

Subsequently, the proximal physeal plate was located
and explored under fluoroscopic control. Tibial tubercle
epiphysiodesis was performed by removing the physeal
plate using a curette and inserting a 4-millimeter
cancellous screw [Figure 3].

The knee was immobilized in a knee immobilizer after
surgery for four months. However, intermittent early
range of motion (ROM) was initiated from the first
postoperative day. Full weight-bearing with walking
crutches -as a pain reliever- was allowed immediately
after the surgery. Exercises to improve the joint ROM
began afterward. The patient was visited sequentially for
one year. During the follow-up period, the knee flexion
deformity was gradually corrected. Furthermore, the
posterior tibial slope was decreased by 13 degrees on

Figure 2. Preoperative lateral radiographs showing a posterior
tibial slope of 252 in the involved knee (A) and 12 ¢ in the
contralateral knee (B).
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Figure 3. Intraoperative photograph (A) and lateral fluoroscopic
view.

Figure 4. Lateral radiographs show the posterior tibial slope
of the involved knee (A) and contralateral knee (B) at the final
follow-up; Anteroposterior and lateral photographs of the
patient’s knees at the final follow-up (C & D).
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final postoperative radiographs [Figure 4]. Postoperative
complication was not detected, and the limb length was
preserved.

Discussion

In this report, we presented a 14-year-old boy with
bilateral OSD associated with fixed right knee flexion
deformity and increased posterior tibial slope, which are
rare complications of this entity. The patient was treated
by epiphysiodesis of the tibial tubercle physeal plate.
One year after the surgery, the flexion contracture was
significantly improved. The tibial slope was decreased by
12 degrees.

Based on several studies, pro-inflammatory cytokines
that are released following the inflammatory conditions,
such as tumor necrosis factor a, interleukin 1f, and
IL6, directly affect the growth plate to induce apoptosis
and suppress bone growth. Induction of the growth
plate and its subsequent flexion contracture secondary
to OSD, as was reported in this study, might contradict
this evidence. One explanation could be the balance of
proinflammatory and anti-inflammatory factors released
in the inflammation site, which needs to be further
investigated.? In other words, OSD might result in the
upregulation of anti-inflammatory factors in some cases.
However, this hypothesis needs to be evaluated in-depth.

As a complication of OSD, growth disturbance has been
reported in a few studies. In 1965, Jeffreys reported a
case of bilateral OSD in an 11-year-old boy who was
referred with activity-dependent pain, enlargement,
and tenderness in tibial tuberosity. He was treated
conservatively.

However, their patients returned with pain recurrence
in the right knee four years later. In the radiographic
evaluation, the physis was beginning to fuse. The pain was
relieved after a month with no intervention. The patient
returned with a nearly 20 degrees genu recurvatum of the
right knee two years later. The anterior part of the upper
right tibial epiphysis in the radiographs was fused.!!

Bellicini et al. reported a case of genu recurvatum
secondary to OSD in a 15- year-old boy presented
with right knee pain. The knee was in 20 degrees of
hyperextension. The affected leg was 1.5 cm shorter than
the contralateral side. The deformity was not improved
by bracing. Therefore, it was managed by proximal
tibial osteotomy and distraction with a Taylor spatial
frame. The genu recurvatum was corrected in the follow-
up radiographs, and the limb length discrepancy was
resolved. Symmetric full ROM was achieved.!? Closure
of the proximal tibial physis with subsequent genu
recurvatum secondary to OSD has been reported in many
other studies.'*1¢

Similarly, Green et al, in a recent study, showed an
association between posterior tibial slope and OSD, but
they did not find any cause-and-effect relationship.'’

In the current study, the patient had signs and symptoms
of OSD at the onset of diagnosis. He has experienced
a gradual increase in his knee flexion deformity and
posterior tibial slope, which confirms that OSD is the
only justification for these deformities. In addition, the
study conducted by Green et al. suggested that evaluating
tibial slope in high-demand athletic adolescents with
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OSD through long leg lateral knee and leg x-ray may
prevent increasing posterior tibial slope and subsequent
anterior cruciate ligament (ACL) injury in these groups
of patients.!”” Since the pathologic increase in tibial
slope predisposes patients to an ACL injury, physeal
modulation surgery, as a minimally invasive technique
with less complication than osteotomy, can be beneficial
and must be considered after physeal closure at an older
age.

A variety of etiologies can describe the occurrence of
knee flexion contractures, such as hamstring tightness,
quadriceps weakness, and neurological disorders.
Knee flexion contracture could also be a compensatory
mechanism for pes calcaneus, pes equinus, or fixed
hip flexion.18 To the best of our knowledge, flexion
contracture associated with OSD is not reported in 154
the earlier studies. Similar to the genu recurvatum, a
cause-and-effect relationship between OSD and flexion
deformity cannot be concluded according to the present
report. Still, the sequence of symptoms, progressive
knee deformity, and impressive deformity correction
after epiphysiodesis can introduce the effect of OSD on
this deformity. On the other hand, Perry et al. illustrated
that knee flexion contracture directly increases the
quadriceps force on the tibial tubercle, which may be an
underlying cause of OSD applied to the knee.!* However,
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flexion contracture was not observed in this case at the
onset of the diagnosis of OSD.

Wewould followthispatientand considerepiphysiodesis
of the entire proximal tibial physis in the future to avoid a
progressive decrease of the tibial slope due to continued
posterior growth. If we observe over-correction, we will
consider arresting the reminding of the physeal plate to
prevent the reversing of slope and genu recurvatum.

For future cases, we would recommend surgeons not
to repeat the same procedure and consider a much less
percutaneous insertion of screws across the physis of the
tibial tubercle to achieve that same result with much less
tissue injury.

The present report suggests that OSD may affect the
posterior tibial slope leading to knee flexion deformity.
Surgical epiphysiodesis can be an effective approach to
correcting this deformity.
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