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abstract

Introduction: Calcaneal apophysitis is a frequent cause of heel pain in children and is 

known to have a significant negative effect on the quality of life in affected children. The 

most effective treatment is currently unknown. The purpose of this study is to evaluate 

three frequently used conventional treatment modalities for calcaneal apophysitis.

Methods: Three treatment modalities were evaluated and compared in a prospective 

randomized single blind setting: a pragmatic wait and see protocol versus a heel raise inlay 

(ViscoHeel, Bauerfeind, Thüringen, Germany) versus an eccentric exercise regime under 

physiotherapeutic supervision. Treatment duration was ten weeks. Inclusion criteria: age 

between eight and fifteen years old, at least four weeks of heel pain complaints due to 

calcaneal apophysitis based, with a minimal VAS-pain of three points. Primary exclusion 

criteria included other causes of heel pain and previous similar treatment. Primary outcome 

was VAS-pain at three months. Secondary outcomes: patient satisfaction and Oxford Ankle 

Foot Questionaire (OAFQ). Points of measure were at baseline, six weeks and three months. 

Analysis was performed according to the intention-to-treat principles.

Results: 101 subjects were included. Three subjects were lost to follow-up. At six weeks: 

the heel raise subjects were more satisfied compared to both other groups (p<0.01); the 

heel raise group improved significantly compared to the wait and see group for OAFQ 

Children (p<0.01); the physical therapy group showed significant improvement compared 

to the wait and see group for OAFQ Parents (p<0.01). Each treatment modality showed 

significant improvement of all outcome measures during follow-up (p<0.005). No clini-

cal relevant differences were found between the respective treatment modalities at final 

follow-up.

Conclusion: Treatment with wait and see, a heel raise inlay or physical therapy each result 

in a clinical relevant and statistical significant reduction of heel pain due to calcaneal 

apophysitis. No significant difference in heel pain reduction was found between individual 

treatment regimes. Calcaneal apophysitis is effectively treated by the evaluated regimes. 

Physicians should deliberate with patients and parents regarding the preferred treatment.

Level of Evidence: Level 1 Therapeutic randomized controlled trial



141

9

Treatment of calcaneal apophysitis

introduction

Calcaneal apophysitis (Sever’s disease) is an osteochondrosis of the calcaneus. It is a com-

mon injury in active, often overweight, predominantly male children1. Symptoms usually 

start between the age of 8-15 years in boys and 8-13 year in girls2. At skeletal maturity, all 

complaints have resolved1;3-5. The incidence of Sever’s disease has been reported to be 3.7 

(per 1000) and is the most common cause of heel pain in the growing child2;6;7. Children 

experience pain over the apophyseal area of one or both heels (60%) up to the insertion of 

the Achilles tendon2;8. Calcaneal apophysitis is known to significantly decrease the quality 

of life of affected children9 Unfortunately, no evidence based treatment is available. The 

treatment has been described as “a guessing game”10. Current treatment strategies, based 

on Level IV and V evidence are focused on conservative treatment: activity modification, 

heel lifts or orthoses and eccentric exercises1;2;5;11-13. But casting, apophyseal removal and 

ultrasound guided NSAID or- steroid injections have also been described10;12;14-16. Most 

studies report a large decline of pain after a treatment period of several weeks2;5;12;15;17;18

The purpose of this study was to compare the effectiveness of three conservative treatment 

strategies for calcaneal apophysitis, with decrease of pain being the primary outcome 

measure. A pragmatic randomized trial, with an intervention period of 10 weeks was 

conducted with final follow-up at three months after baseline. The following treatment 

methods were evaluated during the trial: Wait and see with the advice to cease painful 

activities; heel raise inlay; physical therapy focusing on eccentric exercises. We hypothesize 

that each treatment will result in a substantial decrease of pain at final follow-up.

methods

A single-centre single-blind randomized controlled clinical trial was performed at the 

outpatient clinic of the paediatric orthopaedic department of the Amsterdam Medi-

cal Center. The study was approved by the medical ethics committee of our institution 

(NL32540.018.10 CTSD-trial) and registered at the national trial register (NTR4241).

Patients

Patients were recruited from the outpatient paediatric orthopaedic clinic of this hospital, 

patient were consecutively referred by general practitioners. Children between eight and 

fifteen years old presenting with heel pain diagnosed as calcaneal apophysitis were eligible 

for inclusion (Table 1: Selection criteria). Written informed consent was obtained from all 

subjects’ parents or guardian(s) and children (at age twelve).
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study procedures

Patients were seen in the outpatient paediatric orthopaedic clinic by the supervising ortho-

paedic surgeon who performed standard physical examination and imaging to diagnose 

the pathology of the child. If inclusion criteria were met and consent was obtained, subjects 

were included (Table 1: Selection criteria). Baseline characteristics and study data were ob-

tained and subjects were randomly assigned to one of the three intervention groups (Wait 

and see, ViscoHeel, physical therapy). Randomization was performed by use of a computer 

generated randomization program in blocks of twelve. Allocation was performed using 

concealed opaque envelopes. After baseline enrolment, subjects returned at six weeks and 

three months after inclusion for follow up examination. During these visits general medical 

consultation was performed by the attending physician, thereafter, a blinded researcher 

performed data acquisition.

interventions

Each intervention consisted of a treatment period of ten weeks.

Group 1: Wait and see

Subjects allocated to this group were advised pragmatically to cease their pain inducing 

activities. The subjects were encouraged to retain to the allocated program and informed 

that cessation of painful activities, for a period as short as four weeks, is known to reduce 

complaints1;2;8;15. As the intervention should be pragmatically executed to represent the 

daily clinical situation, subjects were allowed to gradually restart their activities once 

symptoms subsided.

Group 2: Heel raise

A regularly used prefabricated heel raising inlay, the ViscoHeel (Bauerfeind) had to be worn 

by the subjects allocated to heel raise inlay group1;11;12. The inlay had to be worn daily in 

table 1: Selection criteria.

Inclusion criteria

Diagnosis of calcaneal apophysitis, based on clinical symptoms with
- Positive squeeze test (Pressure pain at posterolateral and/or medial side of heel
- No abnormalities on basic foot/ankle radiography
Pain complaints for at least 4 weeks prior to the start of treatment
VAS pain score should be at least 30 mm at time of inclusion
Capable of performing prescribed exercises

Exclusion criteria

Age <8 >15 yr
Subject previously underwent one of the evaluated treatment modalities for current complaints
Other injury to the affected foot or leg over the last year
Complaints based on other foot or ankle pathology
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both shoes, also during physical activity. The heel raise was fabricated to fit different shoes, 

facilitating the use in different footwear. There were no limitations regarding activity.

Group 3: Physical therapy

Participants allocated to this group were to execute the assigned exercises according to a 

protocol provided and pragmatically supervised by an expert physical therapist. The exer-

cises were primarily focused on eccentric calf strengthening. During this period, eccentric 

exercises were performed under supervision of a physical therapist. In addition, daily ‘at 

home’ exercises were assigned. There were no limitations regarding activity.

outcome measures

The primary outcome was the VAS for pressure pain at the location of maximal pain at the 

region of the calcaneal apophysis. This was obtained by means of a pressure algometer 

(Wagner instruments, FPK/FPN Mechanical Algometer, Greenwich, CT, USA). The VAS score 

was attained at a pressure of 5kg on the algometer. The algometer was positioned at the 

most painful location of the calcaneus. Three separate measurements were obtained and 

the average of these measurements was taken to calculate the final VAS score.

Secondary outcome measures consisted of: (1) patient satisfaction, scored on a VAS scale 

(0 mm = very dissatisfied to 100 mm = very satisfied). A satisfaction score of 70 mm or 

higher was interpreted as acceptable satisfaction; (2) the Oxford Ankle and Foot Question-

naire (OAFQ), which is a fifteen-point questionnaire designed with a parent and child 

version 19;20.

sample size calculation

Sample size calculation was based on the primary outcome measure, VAS for pain. Based 

on a standard deviation of 2.4 mm, achieved in a pilot study performed at the orthopaedic 

paediatric outpatient clinic of our hospital, a sample size of 32 patients in each of the three 

groups was sufficient to detect a clinical relevant difference of 20 mm in a one-way analysis 

of variance with 90% power at a 0.05 level (two-sided). To account for a potential drop out 

of 10%, a total of 36 subjects in each treatment group was required.

statistical analysis

Statistical analysis was performed by use of SPSS version 21 (IBM, Chicago, Illinois). 

Continuous data were checked for normality (Kolmogorov Smirnov test) and described as 

means with SD in case of normal distribution, otherwise as medians with ranges. Categori-

cal data are presented as numbers with percentages. Statistical analyses of primary and 

secondary outcomes were performed according to the Intention-to-treat principle. Change 

from baseline was calculated for the VAS scale and OAFQ scales, and comparisons between 

the treatment groups were made by use of a 1-way analysis of variance (ANOVA) for each 
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follow-up moment. Significance level was set at p<0.05. In case of significance post-hoc 

pairwise comparisons (Student’s t-tests) were performed with adjusted significance levels 

for multiple testing (Bonferroni, p<0.017). Additionally, change over time was analysed 

by use of ANOVA repeated measures analysis. Differences of the ordinal satisfaction scale 

between the treatment groups were analysed by use of a Kruskall Wallis test (significance 

level, p<0.05) with post hoc Mann Whitney U-tests (Bonferroni, p<0.017).

results

enrolment

Between October 2010 and September 2013 a total of 117 patients were screened. Fifteen 

patients did not meet the inclusion criteria and one patient refused participation. Inclusion 

was stopped when the first 96 included subjects (calculated power) finished their three 

months follow-up assessment. This resulted in 101 randomized patients of which three 

were lost to follow-up. All three (Two from wait and see, one from physical therapy group) 

patients decided to refrain from all follow-up assessments as symptoms subsided in the 

first six weeks after the initiation of treatment.

Patient characteristics

The entire study population consisted of 76 (75%) male and 25 (25%) female children with 

a mean age of 10.6 (SD 1.6) years. The demographic and baseline characteristics of the 

subjects included in each intervention group showed no significant differences (Table 2).

table 2: Baseline characteristics

Wait and see Heel raise inlay Physical Therapy p

Number of Subjects 33 33 35

Gender, male, (%) 27 (82%) 22 (67%) 27 (77%) ns

Affected side: Right n (%) 20 (61%) 16 (49%) 21 (60%) ns

Height, mean (SD) (cm) 150 (11.2) 147 (8.0) 149 (10.8) ns

Weight, mean (SD) (kg) 40.9 (9.0) 38.0 (7.7) 41.6 (10.4) ns

Age mean (SD) (yrs) 10.9 (1.9) 10.3 (1.4) 10.6 (1.4) ns

Shoesize, mean (SD) 38.1 (2.5) 37.3 (2.2) 37.6 (3.2) ns

Sports participation per 
week, mean (SD) (in hours)

6.6 (2.7) 6.7 (3.7) 6.3 (3.3) ns

VAS, mean (SD) 6.1 (1.9) 6.2 (2.0) 6.3 (1.7) ns

OAFQ child, mean (SD) 42.3 (8.4) 39.2 (8.5) 43.0 (7.7) ns

OAFQ parent, mean (SD) 39.4 (8.2) 39.8 (9.2) 40.3 (7.8) ns
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outcomes

Each treatment group showed significant improvement of all outcome measures compared 

to baseline during follow-up (p<0.005).

No significant differences were observed between the intervention groups at final follow-

up (Table 3).

There were no significant differences in baseline OAFQ for Children between the three 

groups. All treatment groups improved significantly at each follow-up. At six weeks follow 

up a small significant difference of four points was found between the wait and see and 

the heel raise group [p=0.009]. There was no significant difference between the interven-

tion groups at final follow-up (Table 3).

No significant difference in baseline OAFQ for Parents was found between the three groups. 

Each treatment protocol improved significantly during follow up. At six weeks a significant 

difference between wait and see versus physical therapy was observed [p=0.004], in favour 

of physical therapy. At three months no significant differences between the three treat-

ment groups were detected (Table 3).

The patient satisfaction in the heel raise group was significantly superior compared to both 

the physical therapy group and the wait and see group at six weeks [p=0.01 and 0.001 

table 3: Results at follow-up. Shown are improvement compared to baseline (table 2) of each treatment 
protocol (A,B or C) and difference in improvement between each treatment group (A-B, A-C and B-C). 
VAS-pain, in millimetres (mm) as measured with the algometer. Outlined are: six weeks observation (6w); 
three months observation (3m). Oxford Ankle and Foot Questionnaire (OAFQ), for children and parents. 
Outlined are: six weeks observation (6w); three months observation (3m).

Improvement compared to 
baseline mean (SD)

Difference in improvement between treatment groups
mean (95%CI)

A
Wait & See

(n=32)

B
Heel raise

(n=33)

C
Physical 
Therapy
(n=33)

p* A-B A-C B-C

VAS

 6w 2.0 (2.7) 2.5 (2.4) 3.2 (2.5) 0.17 -0.5 (-2.1; 1.1) -1.2 (-2.7; 0.3) -0.7 (-2.2; 0.8)

 3m 3.9 (2.8) 4.3 (2.9) 3.8 (3.0) 0.72 -0.4 (-2.2; 1.3) 0.1 (-1.7; 1.8) 0.5 (-1.2; 2.3)

OAFQ Children

 6w 3.9 (6.0) 8.4 (7.1) 7.2 (7.4) 0.03 -4.5 (-8.7; -0.2)# -3.3 (-7.5; 0.9) 1.2 (-3.0; 5.3)

 3m 7.7 (9.6) 12.5 (10.2) 9.5 (6.6) 0.09 -4.8 (-10.3; 0.6) -1.8 (-7.3; 3.6) 3.0 (-2.3; 8.4)

OAFQ Parents

 6w 3.9 (6.7) 8.2 (7.6) 9.8 (8.7) 0.01 -4.3 (-9.0; 0.5) -5.9 (-10.5; -1.1)# -1.6 (-6.2; 3.1)

 3m 8.4 (9.9) 11.9 (12.0) 12.0 (8.7) 0.28 -3.6 (-9.7; 2.7) -3.6 (-9.8; 2.7) 0.1 (-6.3; 6.1)

p*: p-value of the ANOVA test for overall differences between the treatment groups.
#: significant at p<0.01 level
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respectively]. There were no significant differences between the intervention groups at 

final follow-up (Table 4).

discussion

The studied treatment strategies were found to be equally effective at three months 

follow-up. The purpose of this study was to determine the most effective frequently used 

conservative treatment of calcaneal apophysitis primarily based on the decrease of pain. 

There were no differences between the evaluated treatment options at final follow-up. 

In partial support of the hypothesis the results show a significantly decreased pain at the 

three months follow-up for each treatment modality. In addition, all secondary outcomes 

were statistically superior at the three-month point compared to the baseline outcome.

The results of this study clearly demonstrate that each of the studied conservative treatment 

options is effective for children with calcaneal apophysitis. The only statistical significant 

and clinically relevant difference is the satisfaction at six weeks follow-up. Besides the 

decrease in pain complaints another important outcome is ‘satisfaction with received treat-

ment’. This shows how enthusiastic the child is and thereby willing to follow the treatment 

regime. Although only a statistically difference was measured at six weeks, there seems 

to be a preference for the heel raise inlay. This was supported by the anecdotal finding 

that most subjects who were dissatisfied at three months (eight subjects) chose the heel 

raise inlay as the next treatment option. The preference can be explained by a few logic 

factors based on the investment the child will have to do to receive a proper treatment 

and the limitations that should be addressed. For the exercise modality the subject had to 

perform a rigorous regime of daily exercises to stretch and strengthen the gastrocsoleus 

complex. In addition, at least one weekly visit to the physical therapist was mandatory. 

An advantage of this modality was that subjects were allowed to remain active in sports 

and play. The main disadvantage of the wait and see group is obvious: the treatment 

consisted of a strict advice against painful activity, which can be arduous for generally 

table 4: Patient satisfaction, evaluated on a ten point VAS in millimetre (mm), outlined are: six weeks 
observation (6w); three months observation (3m) and the percentage of subjects who scored above ‘70’.

Wait and see
(median range)

Heel raise
(median range)

Physical therapy
(median range)

P$

6w 70 (30-100) 80 (30-100)¶ 70 (25-100) 0.002

3m 80 (60-100) 85 (30-100) 80 (50-100) 0.74

>70 66% 82% 67% 0.27

p$ = p-value for overall comparison between treatment groups (Kruskall-Wallis test, Chi2-test)
¶ = significant difference between heel raise and both other intervention groups (p<0.01)
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active children, hypothetically inducing a decreased quality of life (QoL) compared to the 

other modalities. Finally, subjects of the inlay group had to wear the inlay in their shoes but 

also had no activity restriction nor had to perform a rigorous exercise regime. Although 

no cost-effectiveness analysis was performed, it is important to consider the cost of each 

treatment regime. The wait and see group has no financial consequence, the exercise pro-

gram comes with substantial expenses (physical therapy), which is not comparable globally 

as rates, funding and compensation differs, but will be substantially more than the price 

of a ViscoHeel set. As no primary difference was measured between the treatment options 

the most favourable may be the heel raise due to the lack of disadvantages and limited 

financial burden. The previously stated decrease in QoL in the wait and see group and cost 

effectiveness analysis should be addressed to specifically favour one the modalities.

This is the first randomized controlled trial evaluating three most common treatment regi-

mens for calcaneal apophysitis in an unselected population of children. Previous studies 

on calcaneal apophysitis were mostly retrospective or anecdotal2;10;21;22. One randomized 

trial was performed, showing a favourable outcome of custom made inlays compared to 

prefabricated inlays23. However only a very select population was evaluated and a control 

group was missing. Furthermore the design of the study used an intense crossover sched-

ule allowing a very short incubation time for the treatment. Finally refractory cases were 

excluded hereby further increasing a substantial selection bias of the studied population.

A potential limitation of every study is the compliance of the subjects to the prescribed 

treatment modality. The compliance of the activity cessation group was pragmatically 

based upon providing proper advice and therefore by definition reliable. Compliance with 

this intervention was not based on actual painful activity cessation by the subjects as it 

is impossible to evaluate reliably. A lack of compliance was further addressed by clearly 

explaining the expected results on pain complaints for each treatment modality at the 

informed consent moment, hereby creating commitment to any allocated regime by the 

subjects and their parents to perform and persevere. Another limitation was the single 

blinded setting in which this study had to be performed. It was not possible to blind the 

subjects for either treatment option. Finally the follow-up may be interpreted as relatively 

short. However previous work has shown that a treatment period of six to ten weeks 

result in a complete disappearance, without recurrence, of all complaints in children 

with heel pain due to calcaneal apophysitis10;22. It would be interesting to evaluate recur-

rence of symptoms on the (very) long-term. This study does not elaborate on the effect 

of certain combinations of treatment options, as the current study goal was to evaluate 

existing treatment protocols. A combination of current treatment options might result 

in a promising new treatment protocol. As already suggested in previous research, the 

long term comparison and evaluation, as the children age, regarding the development of 

other osteochondroses (i.e. Osgood-Schlatter) is interesting as a prediction model may be 

developed possibly leading to preventive measures3;7;10;24-26.
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In conclusion the results of this study might substantially alter the daily clinical practice of 

paediatricians, general practitioners, orthopaedic surgeons, sports physicians and physical 

therapists as this study shows the effectiveness of three often used interventions: treat-

ment with activity cessation, a heel raise inlay or physical therapy each result in a clinical 

relevant and statistical significant reduction of heel pain due to calcaneal apophysitis. As 

there is no objective difference between these treatments physician should deliberate with 

patients individually on the appropriate and preferred treatment.
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