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ABSTRACT

This article provides a comprehensive analysis of calcaneal apophysitis, or Sever's disease, a
major cause of heel pain in children. This overuse injury stems from repetitive mechanical stress
on the calcaneal apophysis, often intensified by rapid growth spurts and high physical activity.
It is particularly prevalent among young athletes involved in sports with repetitive impact. The
condition's pathophysiology involves microtrauma and inflammation at the calcaneus's
secondary ossification center due to traction forces from the Achilles tendon. Diagnosis is
primarily clinical while imaging is used to rule out other conditions. Symptoms include
localized heel pain and tenderness, worsened by activity. Risk factors encompass intrinsic
elements like limited ankle dorsiflexion and foot alignment issues, and extrinsic factors such as
intense physical activity. Management mainly involves conservative treatments: rest, NSAIDs,
stretching exercises, and orthotics. Physical therapy and proper footwear are also effective.
Prevention focuses on maintaining a healthy weight, adequate rest, supportive footwear, low-
impact activities, and regular stretching to reduce re-injury risk.

INTRODUCTION

Physical activity has become a global trend, with individuals participating in sports for its
myriad physical and mental health benefits. Regular involvement in sports is crucial not only
for maintaining a healthy body weight but also for reducing the risk of cardiovascular diseases,
osteoporosis, and diabetes. Additionally, consistent physical activity effectively mitigates
stress, enhancing overall well-being [1],[2]. Sports also positively impact the nervous system,
improving brain performance, concentration, memory, and cognitive functions. Furthermore,
they play an essential role in developing interpersonal and communication skills [3],[4].[5].
However, despite the numerous benefits, sports inherently carry the risk of injury. Both
professional athletes and amateurs are susceptible to injuries that can lead to permanent
impairment. Common injuries often affect the lower and upper extremities as well as the spine
and spinal cord [6],[7].

This review focuses on Calcaneal Apophysitis, commonly known as Sever’s Disease (SVD), a
condition accounting for a significant percentage of injuries among young athletes, particularly
runners, soccer players, volleyball, and tennis players. In severe cases, SVD can be so
debilitating that it forces young athletes to suspend sports activities for extended periods.
Drawing from professional literature, this review analyzes the causes, mechanisms, and
symptoms of heel inflammation associated with Sever’s Disease. It also explores diagnostic
and treatment methods, along with preventive strategies. While regular physical activity is vital
for health and fitness, it is equally important to engage in sports safely to minimize the risk of
long-term injury. Understanding the intricacies of Sever’s Disease and its prevention will
enable physically active individuals to enjoy sports without the worry of chronic injury.



EPIDEMIOLOGY

Overuse injuries are prevalent among athletes globally, particularly affecting young participants
in sports [8], [9]. These injuries stem from repeated stress on tissues without adequate recovery
time, leading to both immediate and prolonged interruptions in athletic activities. Research in
the United States highlights that college and high school students are especially prone to these
injuries, with college athletes experiencing a notably higher risk than their high school
counterparts. Lower extremity injuries are most commonly affected, and college athletes tend
to face longer periods of inactivity and a higher likelihood of requiring surgery compared to
high school athletes [10].

Even younger athletes, such as those in elementary schools, are not immune to overuse injuries.
A study focusing on soccer players aged 9-14 revealed that 46.8% reported issues related to
overuse. The weekly prevalence of such injuries averaged 12.8%, with serious cases occurring
at a rate of 6.0%.

Calcaneal apophysitis is the leading cause of heel pain in children and adolescents, representing
8% of all pediatric overuse injuries [11]. The occurrence of SVD among different
musculoskeletal injuries has been reported to be between 2% and 16% [12]. The calcaneal
apophysis first emerges around ages 7 to 9 and generally fuses between ages 15 and 17.
Typically, the condition affects children and adolescents aged 8 to 15 years [11]. The condition
IS most prevalent in girls aged 7 to 12 and boys aged 8 to 15, with a peak incidence in both
genders occurring between ages 10 and 12 [13].

PATHOMECHANISMS

Overuse injuries, also known as chronic injuries, result from repeated stress and cumulative
trauma to a body part over time. Unlike acute injuries, which occur from a single traumatic
event, overuse injuries develop slowly due to continuous minor damage. These injuries arise
when the body lacks adequate time for recovery between activities. They can lead to diminished
performance, significant pain, psychological fatigue, and time away from sports. If not
addressed, overuse injuries may cause lasting harm, including deformities and arthritis [14].
One contributing factor to calcaneal apophysitis is the rapid growth spurts that occur during
adolescence, which can lead to imbalances between muscles and tendons. During these growth
periods, muscles often lag behind the accelerated growth of bones, resulting in increased tension
and strain on the tendons [15,16].

Sever’s disease is a type of overuse syndrome caused by repeated microtrauma to the calcaneal
apophysis. Although multiple mechanisms have been proposed, there is no single explanation
that fully accounts for all cases [11,12]. This condition results mostly from excessive traction
forces applied by the calf muscles through the Achilles tendon [11].

Histological studies indicate that Sever's disease involves inflammation or bone edema due to
stress fractures at the secondary growth center of the calcaneus, not necrosis. This inflammation
is due to the repetitive traction forces exerted by the triceps surae muscle on the calcaneal
apophysis, which is mainly composed of hyaline cartilage. The combined effect of these
traction forces and the vertical ground reaction forces on the calcaneus creates bending stresses
on the medial side of the apophysis. During childhood, the calcaneal apophysis has an increased
number of chondrocytes, making it less resilient to these bending forces [13].



In conclusion, Sever's disease results from repetitive microtrauma leading to inflammation and
damage of the calcaneal apophysis. This condition arises from the interaction of traction forces
from the calf muscles and ground reaction forces on the calcaneus, particularly affecting the
immature apophysis. Understanding these underlying mechanisms is essential for devising
effective treatment strategies for this prevalent pediatric overuse injury.

SYMPTOMATOLOGY AND DIAGNOSIS

Calcaneal apophysitis is characterized by distinct clinical symptoms. This condition presents
with pain localized to the posteroinferior aspect of the calcaneus, where the Achilles tendon
attaches. Patients often report tenderness upon palpation of this area [12,15,16]. One of the key
diagnostic maneuvers is the medial-lateral squeeze test. This involves compressing the heel
from both sides to elicit pain, which can help confirm the diagnosis of Sever's disease [17].
The onset of symptoms in Sever's disease is often insidious, gradually developing over time.
The pain is usually exacerbated by activities that involve high-impact stress on the heel, such
as running or jumping. Symptoms may also intensify during periods of rapid growth or at the
beginning of a sports season. In advanced cases, the pain can become severe enough to cause
avoidance of heel load during walking, resulting in a limp or even pain at rest [12, 15, 16].
Clinical examination frequently reveals not only tenderness at the bony insertion site of the
Achilles tendon but also tightness in the calf muscles and the Achilles tendon. Additionally,
there may be weakness in ankle dorsiflexion, contributing to the overall clinical picture [11].
Although a structured history and physical examination are usually sufficient for diagnosing
Sever's disease, MRI may be considered in some cases to exclude other potential differential
diagnoses such as tumors or infections [11]. Despite the characteristic pain and tenderness,
calcaneal X-rays typically appear normal. However, they can be useful in ruling out rare stress
fractures or other anomalies [8].

The impact of Sever's disease on health-related quality of life is significant, highlighting the
importance of timely and accurate diagnosis. Understanding the characteristic symptoms and
employing appropriate diagnostic techniques are crucial for effective management and
treatment of this common pediatric condition.

RISK FACTORS

Sever's disease is influenced by a mix of intrinsic factors as well as extrinsic factors (such as
midfoot stiffness, plantar pressures, associated conditions like Osgood-Schlatter disease, and
physical activity levels). Understanding these risk factors emphasizes the importance of
effective management and preventive measures for young athletes [18].

Intrinsic Factors are internal characteristics of an individual that influence injury risk, such as
anatomical alignment, muscle strength, flexibility, and previous injury history. These factors
are inherent to the person's physical and biomechanical state. The intrinsic risk factors of
Sever’s disease include: restricted ankle dorsiflexion, foot alignment issues, BMI, age, and
gender [19].

Restricted Ankle Dorsiflexion is a prevalent factor identified in multiple studies, where
restricted ankle movement is linked to increased stress on the heel, contributing significantly to
Sever's disease [18].



Misalignment of the feet, particularly pronation, is associated with greater stress on the fascia
and Achilles tendon, leading to the development of Sever's disease. [11, 18]. Elevated BMI,
weight, and height are recognized as risk factors. [11, 18, 20]. One of the studies found that
symptomatic children were taller than the general population [20]. The condition commonly
appears in children aged 6 to 15 years. Some studies suggest an earlier onset in girls (around 11
years) compared to boys (around 12 years). There is some debate over the gender distribution,
potentially influenced by differences in sports and physical activity habits between boys and
girls [18].

Extrinsic Factors are external elements impacting injury risk, including environmental
conditions, equipment, and the nature of the sport or activity. Examples of extrinsic risk factors
include midfoot stiffness, plantar pressures, related conditions such as Osgood-Schlatter
disease, and the intensity or frequency of physical activity [19]. Research found similar midfoot
stiffness and mobility in children with and without Sever's disease, indicating no major
differences in midfoot mobility [18]. Increased plantar pressures are often seen in children with
Sever's disease, though it's unclear whether this is a cause or effect. Vertical ground forces were
not found to be a contributing factor. Osgood-Schlatter Disease, linked with joint limitations,
muscle imbalances, pronated feet, and microtrauma, shares similar risk factors with Sever's
disease [18]. Engaging in sports is a significant risk factor for calcaneal apophysitis, especially
for athletes who frequently jump, run, and engage in activities that involve plantar flexion.
Sports such as soccer, gymnastics, dance, track, and basketball pose the highest risk for this
condition [11]. Additionally, both high-frequency and high-intensity physical activities are
noted risk factors. On the other hand, having fewer training sessions per week and lower activity
levels might also be a risk due to potentially reduced pain tolerance in less active individuals
[18].

TREATMENT

Effective management of SVD typically requires a multi-faceted approach involving
conservative treatments designed to alleviate symptoms and prevent recurrence. In the initial
phase of treatment, applying cooling methods and administering non-steroidal anti-
inflammatory drugs (NSAIDs) are recommended. This is followed by a stretching regimen
aimed at the calf muscles to improve dorsiflexion of the ankle joint [11].

The cornerstone of managing Sever’s disease includes relative rest and the use of specific
interventions to manage acute symptoms and prevent future episodes. This approach often
involves using heel cups at the outset and incorporating heel cord stretches to alleviate tension
and discomfort in the Achilles tendon [18].

Different types of insoles, such as heel raises, elastic heel inlays, and custom-made orthoses,
have shown beneficial effects in managing the symptoms of SVD in one of the studies. These
insoles help reduce pain and improve ankle functionality by providing cushioning and lessening
the impact forces on the calcaneus. Personalized insoles often yield better outcomes, likely due
to their tailored fit and support [21].

A study involving 124 children with calcaneal apophysitis compared two types of heel inserts—
shock-absorbing and polyurethane—with different types of footwear (existing vs. new athletic
shoes). The results showed that heel inserts provided a slight, statistically significant reduction
in pain but did not offer major clinical improvements.



Changes in footwear had no significant impact on pain levels [20] Three smaller studies
investigated different treatments and found that heel cups generally offered better pain relief
compared to cork wedges and were preferred by patients. One study showed that heel cups
significantly reduced pain compared to no treatment, although this effect lessened over time
[20, 22, 23, 24].

Physical therapy has proven effective for managing SVD, especially when it includes targeted
stretches and massages. This treatment addresses pain and enhances ankle function by targeting
restrictions in ankle dorsiflexion, a common issue associated with SVD. One review
underscores physical therapy’s role in significantly decreasing pain and improving overall ankle
functionality [25]. A separate trial with 101 patients comparing shock-absorbing heel inserts,
physical therapy, and a wait-and-see approach found no significant differences in pain or patient
satisfaction among these treatments [20].

Kinesio taping has been explored as a treatment for SVD, with some studies suggesting it may
improve ankle dorsiflexion and reduce pain. However, the evidence is limited and should be
interpreted cautiously, as improvements did not consistently increase over time. Despite this,
Kinesio taping could be considered a component of a comprehensive treatment strategy [25].
Other conservative treatments with moderate evidence include low-level laser therapy and dry
needling. High-quality evidence supports ultrasound-guided pulsed radiofrequency for
reducing heel pain. These methods, along with physical therapy and stretching, also overlap
with treatments for related conditions like Osgood—Schlatter disease [25].

PREVENTION

Maintaining a healthy body weight is a critical factor in reducing the risk of Sever's disease, as
excess weight imposes additional stress on the heel. A balanced diet combined with regular
physical activity supports optimal weight management, thereby decreasing mechanical stress
on the calcaneal apophysis [26].

Adequate rest between physical activities is essential for injury prevention. Repetitive stress
without sufficient recovery time can exacerbate the risk of overuse injuries. Therefore, it is
imperative for children to take breaks if they experience pain or swelling to facilitate effective
recovery.

Proper footwear plays a significant role in the prevention of Sever's disease. Shoes should be
supportive, well-fitting, and provide adequate cushioning, while avoiding high-pressure designs
such as cleats. Tailoring footwear to the specific demands of different activities enhances
protective benefits.

Incorporating low-impact activities, such as swimming or cycling, into a child's exercise routine
can help mitigate the risk of overuse injuries by distributing physical stress more evenly across
the body. Regular stretching exercises, especially targeting the Achilles tendon and calf
muscles, are also beneficial for maintaining flexibility and preventing re-injury. Additionally,
applying ice to the heel for 15 minutes following physical activity can help reduce inflammation
and manage residual pain [26].



DISCUSSION AND CONCLUSIONS

Calcaneal apophysitis, commonly known as Sever’s disease, is a prevalent overuse injury
among young athletes, particularly those participating in sports with repetitive impact. It is a
primary cause of heel pain in children aged 6 to 15 years. This condition results from repetitive
microtrauma and inflammation at the calcaneal apophysis, predominantly due to traction forces
exerted by the Achilles tendon during phases of rapid growth. Diagnosis is primarily based on
clinical evaluation, with the medial-lateral squeeze test being particularly diagnostic.
Symptoms typically include localized heel pain and tenderness, exacerbated by physical
activity. Although often mild, calcaneal apophysitis can lead to prolonged periods of
immobilization, a decreased quality of life, and may compel young athletes to prematurely
terminate their sports careers. Significant risk factors include restricted ankle dorsiflexion,
improper foot alignment, high levels of physical activity, and elevated BMI and height.
Treatment strategies are predominantly conservative, incorporating rest, NSAIDs, stretching
exercises, orthotics, and physical therapy. The use of appropriate footwear is essential for
managing and preventing symptoms. Preventive measures emphasize maintaining a healthy
body weight, ensuring adequate rest between activities, utilizing supportive footwear, engaging
in low-impact exercises, and performing regular stretching to enhance flexibility and mitigate
re-injury risks. Continued research is necessary to elucidate the pathophysiology of Sever’s
disease and to develop more effective therapeutic interventions. Enhancing awareness among
coaches, parents, and healthcare providers is critical for improving the management and
outcomes for affected children.
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