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Apophysitis of the Ischial Tuberosity: A Case Report

S Papastergiou’, D Grammatikopoulou', E Iosifidou?, C Manika®, D Metaxiotis?, R
Romanidis?, K Tsitouridis®

Learning Point of the Article:

Every physician needs to keep in mind, while treating a tumor-like lesion, that a thorough and patient clinico laboratory examination needs to

be performed before concluding to a diagnosis.

Abstract

Introduction: Sports-related recurrent injuries (microtrauma and trauma) of the apophyses are common in children and adolescents and could
result in specific pathologies. One of them is the apophysitis or apophysiolysis of ischial tuberosity (Valtancoli or Kremser’s disease) due to

contraction ofhamstrings, in sports with sudden accelerations and decelerations.

Case Report: We present the case ofa male athlete who complained of pain in the left buttock and difficulty walking after a 3months old reported
trauma with pain and hematoma in his left thigh, during a kick with his contralateral leg. Due to a radiographic finding of a suspicious lesion near
his left ischial tuberosity, an extensive investigation that included computed tomography, magnetic resonance imaging, bone scintigraphic scan,
and blood analysis followed the diagnosis of apophysitis of the ischial tuberosity was determined and the proposed non-surgical treatment had

satisfactoryresults.

Conclusion: The diagnosis of apophysitis ofischial tuberosity is usually delayed but has a good response to the appropriate treatment.
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Introduction

The immature skeleton is vulnerable to injury during sport
activities, especially when caution is not practiced when putting
together and following an appropriate training regime. About
15% of all adolescent injuries are to the physes and apophyses
[1]. Apophysis is the secondary ossification center located
where major tendons attach to bone and provide shape and
contour to growing bone but do not add significantly to
longitudinal growth. Apophysitis is a tuberosity stressed in
traction; epiphysitis is a compression or shear injury, whereas
epiphyseolysis is the widening of a growth plate under stress [2,
3]. The ischial apophysis is the secondary ossification center
forming the ischial tuberosity, it appears between the ages of 13
and 15 years and fully fuses with the rest of the pelvis between
the age of 15 and 25 years [ 3,4]. Traumatic events and repetitive

microtrauma are the basis for ischial apophysitis, the most
common of the apophyseal injuries of the pelvis [S]. In the
skeletally immature athlete, the epiphyseal plate is 2—S times
weaker than the adjacent tendon or bone and is, therefore,
susceptible to injury due to musculotendinous traction during
athletic activities requiring violent or repetitive strenuous
muscular contractions [2]. The hamstring complex, that is
comprised long, strong biarticular muscles, originates by a
strong bony attachment to the ischial tuberosity and inserts
distally below the knee. The semitendinosus and the long head
of biceps femoris begin in a common proximal tendon with a
crescent-shaped footprint at the mid-portion of the ischiumand
the semimembranosus begins laterally and anteriorly with a
flattened tendon which continues in an equally flattened muscle
[6, 7]. To specify, apophysitis or even avulsion fractures can
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Figure 1: Anteroposterior radiography (a) of the pelvis, at 3-month post-injury, and (b) of the hip,

at l-year post-injury. Irregularity of the inferior margin of the left ischial tuberosity with
fragmentation and avulsion of the apophysis.

occur with contractions of the hamstrings with the hip flexed
and the knee extended during the swing phase of gait passive
lengthening of hamstrings[3]. On the other hand, after the
apophysis is closed in adults, the same mechanism of injury will
yield asevere muscle tear rather than an avulsion.

The presentation is rarely dramatic. Usually, a pop is felt, severe
pain follows. An antalgic pose is adopted with the hip in
extension and the patient complains of difficulty walking and
sitting for a prolonged time. During clinical examination, loss of
muscular function, hematoma, edema, and tenderness over the
ischial tuberosityare present [3,5].

On plain radiographs, typically, there is asymmetry of the
ischial tuberosities in apophysitis; the involved apophyseal area
becomes sclerotic, wider than the non-symptomatic apophysis,
andlater on, osteoporotic patches develop and the lower margin
of the ischial tuberosity becomes irregular. The patients with
avulsion report an acute trauma at the beginning of the
symptoms and an avulsion fragment is seen in plain
radiographs, either immediately after injury or later. A small
bony or periosteal avulsion sometimes grows to a pseudotumor
calcification [8]. Healing avulsions can have an aggressive
appearance, including lytic lesions and areas of destruction [9].
For a more sensitive diagnostic approach, magnetic resonance
imaging (MRI), bone scintigraphy, and, even, biopsy are
employed.

In MRI, apophysitis usually presents with widening of the
apophysis and increased signal intensity in the apophysis and
adjacent bone marrow and soft tissue [2]. Nuclear scintigraphy
findings in apophysitis are non-specific. Increased radiotracer
uptake in the apophysis on blood pool and delayed images has
been described [10]. Histologic findings in apophysitis are
described as increased osteoblastic activity, edema,
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Figure 3: Magnetic resonance imaging of the pelvis - (a) coronal T2 gradient recalled echo
(GRE) (mFFE) and (b) axial fat-suppressed proton-density weighted images. Apophyseal
avulsion (slight anterior tilt) with marrow edema and widening of the apophysis and focal edema

of the insertion of the hamstrings.

Figure 2: Computed tomography of the pelvis — (a) axial view and (b) three-dimensional
reconstruction. Enlargement of the left ischial tuberosity with irregularity of its inferior margin

andfocalsclerosis.
proliferation of benign spindle cells and small vessels in the
intertrabecular spaces, and inflammatory cell infiltration [ 11].

Sports with sudden accelerations and decelerations,
competitive athletic endeavors, decreased quadriceps
flexibility, a larger stride, low hamstring/quadriceps ratio,
muscle fatigue, hamstring tightness, previous injury, and
periods of rapid growth are a few of the risk factors for
apophysitis and avulsion fractures of the ischial tuberosity [6].

Differential diagnosis includes acute and old bony or periosteal
avulsions of the ischial tuberosity, apophyseolysis of the ischial
tuberosity, painful unfused ischial apophysis, apophysitis of the
ischiopubic junction (Van Neck disease), adult tug lesion,
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Figure 4: Bone scintigraphy — (a) of the whole body (b) and of the pelvis. Increased isotope uptake
intheleftischial tuberosity and in the left femoral diaphysis.

Journal of Orthopaedic Case Reports | Volume 10 | Issue 1 | Jan-Feb 2020 | Page 82-85



Papastergiou S etal

www.jocr.co.in

hamstring syndrome, proximal hamstring tendinopathy, and
ischial bursitis and, in rare cases, infection or tumor, such as
Ewing’s sarcoma, lymphoma, or an osteosarcoma [12,13].

Case Report

In July 2018, a 14-year and 9-month-old Caucasian male
patient, in good general health, presented with an onset of acute
pain while attempting a kick with his contralateral leg during an
amateur football match. He, also, noticed that an ecchymosis in
the dorsal aspect of the left thigh formed shortly after the
traumatic event. He presumed, with no medical consultation,
that the acute event was a muscle tear of the hamstrings and
dealtwithitassuch.

In September 2018, he consulted an orthopedic surgeon
complaining of pain in the dorsal aspect of the left thigh and
buttock for 3 months and difficulty walking, resulting in a slight
limp. The pain worsened during exercise and an extended
period of walking and radiated to the groin area and toward the
dorsal and lateral periphery of the left buttock and thigh during
physical activity. During clinical examination, range of motion
of the left hip is slightly impaired due to pain with particular
exacerbation during flexion. Straight leg rise was about 70°,
15°lower compared to the right hip. Neither neurological and
vascular symptoms or signs nor involvement of other
musculoskeletal components were detected. The patient
underwent frontal radiographic examination of the pelvis and
hip (Fig. 1a) that showed irregularity of the inferior margin of
the leftischial tuberosity with fragmentation and avulsion of the
apophysis and also ultrasonography of the area that was normal.
A tumor could not be excluded from the differential diagnosis
yet, so follow-up was crucial.

After about 9 months, later than the follow-up that was advised,
in which the patient was prescribed with rest and painkillers and
saw great improvement, he underwent full investigation that
included another radiographic examination (Fig. 1b) that was
unchanged compared to the previous one, computed
tomography (CT) (Fig. 2), MRI (Fig. 3), Technetium99
scintigraphic scan (Fig. 4), and blood analysis. The CT scan
(bony window) confirmed the diagnosis as apophysitis of the
ischial tuberosity, as it showed enlargement of the left ischial
tuberosity with irregularity of its inferior margin and focal
sclerosis. The MRI showed apophyseal avulsion with marrow
edema and widening of the apophysis and focal edema of the
insertion of the hamstrings. Blood analysis had no pathological
findings (white blood count 6350 with neutrophil 57%,
erythrocyte sedimentation rate 4, and alkaline phosphatase 187
IU/1). Finally, in the bone scintigraphic scan, there was an
increased blood flow in the ischial tuberosity, compatible with
the diagnosis, and a slight increase of the bone metabolism in

the left ischial body (posterior view) and the anterior-lateral
aspect of the left femoral diaphysis due to a known non-
ossifying fibroma.

With the entire investigation concluded, the diagnosis is
confirmed as an apophysitis of the ischial tuberosity. The
patientis treated with rest, physical therapy, and painkillers.

Discussion

Avulsion fracture and apophysitis of ischial tuberosity has been
described many times for many years [ 14,15]. The mean age of
the patients with apophysitis (14.1 years) is lower than that of
the subjects with avulsions (18.9 years) [8].

Due to its mild presentation, in most of the cases, the diagnosis
is delayed, usually by several months. Non-surgical treatment is
sufficientin most cases and the patient makes afullrecoveryand
can resume previous physical activities. In rare cases, a surgical
approach becomes crucial. Operative treatmentisindicated ina
painful fibrous non-union or avulsion fracture or detachment of
hamstrings insertion more than 2 cm and/or great loss of
function, especially in patients with high physical demands [3].

Conclusion

Many patients remain undiagnosed and continue pursuing their
athletic recreation. This chronic irritation can result in
hamstring syndrome, chronic posterior thigh pain, and severe
loss of function [S]. Early diagnosis and appropriate treatment
isthekeyforafullrecovery and return to sports.

Clinical Message

The orthopedic clinician should always be vigilant. In our
case, the young athlete suffered from benign disease, but the
radiological irregularities were investigated. Even though his
treatment was satisfactory without surgical intervention, his
condition was diagnosed and the patient was given the tools to
be in charge of his own musculoskeletal health from this point
on. We need to remind clinicians that the mildness of a disease
does not exclude a condition from having severe to
catastrophic complications.
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