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Abstract

Background: Calcaneal spurs, or enthesophytes, are bony outgrowths that develop at the sites of attachment of the plantar fascia and the
tendocalcaneus on the calcaneum. They are a recognised cause of chronic heel pain and their occurrence has been variably linked to the
configuration of the talar articular facets of the calcaneum, age, sex, obesity and biomechanical loading of the heel. Objective of this study was
to study the presence, location and pattern of calcaneal spurs in dry bone specimens and computed tomography (CT) images, and to correlate
spur occurrence with the morphological type of calcaneum. Material and Methods: This descriptive cross-sectional study was carried out in
the Department of Anatomy in association with the Department of Radiology of a tertiary care teaching institute. Eighty adult dry calcaneum
specimens (40 left, 40 right) and fifty CT images (25 males, 25 female) were examined for the presence of plantar (inferior) and dorsal
(posterior) spurs. Each bone/image was classified by talar facet type (Bunning and Barnett) as Type A, Type B (subtypes B1-B4) or Type C,
and the presence and site of spur formation were recorded and analysed using SPSS version 21. Results: A calcaneal spur was present in 59%
of dry bone specimens (31% plantar, 15% dorsal, 13% both) and in 58% of CT images (30% plantar, 14% dorsal, 14% both); spurs were absent
in 41-42% of both samples. Spur formation was most frequent in calcanei with fused anterior and middle talar facets (Type B), and plantar
spurs were consistently more common than dorsal spurs in both dry bone and CT samples. Right-sided calcanei showed a higher incidence of
spur formation than left-sided calcanei, and on CT imaging spurs were marginally more frequent in females (60%) than in males (56%).
Conclusion: Calcaneal spur formation is common in this population and shows a clear association with the two-facet (Type B) pattern of the
calcaneum, with a consistent predominance of plantar over dorsal spurs. These findings support a biomechanical, vertical-compression-related
mechanism of plantar spur formation and are of practical relevance to clinicians managing chronic plantar heel pain and to anatomists and
forensic scientists using the calcaneum for age and identification purposes.
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INTRODUCTION
A calcaneal spur is an enthesophyte, an abnormal bony  stress. Spur formation has also been reported to correlate with the
outgrowth that develops at an enthesis - the site of attachment ~ configuration of the talar articular facets on the superior surface
of a tendon, ligament or fascia to bone - and grows in the  of the calcaneum, with several studies noting a higher incidence
direction of the causative muscular or fascial pull. On the  of spurs in calcanei with fused anterior and middle facets.[6-10]
calcaneum, spurs most commonly develop on the inferior ~ Given the clinical importance of calcaneal spurs as a cause of
(plantar) aspect at the origin of the plantar fascia, anterior to  heel pain and their forensic relevance in age estimation and
the calcaneal tuberosity, and on the posterior (dorsal) aspect identification of skeletal remains, this study was undertaken with
at the insertion of the tendocalcaneus. The German physician  the objective of assessing the presence, location and pattern of
Plettner is credited with the first documented description of  calcaneal spurs in dry bone and CT samples, and correlating spur
the calcaneal spur in 1900, wunder the name  formation with the morphological type of the calcaneum.
Kalkaneussporn, 9!

Calcaneal spurs are a well-recognised cause of chronic heel : Address for correspondence: Dr. Harinarayanan C,
pain and are frequently encountered incidentally on plain o e oo I
radiographs and CT of the foot. Their pathogenesis remains

debated: while spurs have traditionally been attributed to
chronic traction stress at the fascial or tendinous enthesis,
several authors have proposed that plantar spurs arise instead —— : : - :

as an adapive response to vertical compressive loading of | How 19 cle s arcesarirmyrar ¢ Livosamy ) Sakhivel . iderce s
the heel during standing and walking, since their trabecular Computed Tomography Based Study. Acta Med Int. 2026;13(2):2043-2046.
orientation follows the line of vertical, not longitudinal,
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MATERIALS AND METHODS

Study design and setting: This descriptive cross-sectional
study was conducted in the Department of Anatomy, in
association with the Department of Radiology, of a tertiary
care teaching institute, using dry calcaneum specimens from
the departmental bone bank and CT images obtained from
the Department of Radiology.

Ethical approval: Approval was obtained from the
Institutional Research Committee (IRC number IRC202020,
dated 27 October 2020) and the Institutional Ethics
Committee (IEC number 270/IEC-30/PP/2020, dated 12
December 2020) before the study commenced.

Sample size: Eighty dry calcaneum specimens (40 left, 40
right) and 50 CT images (25 male, 25 female) were included.
Bones with obscuring pathology or physical damage were
excluded from analysis.

Method of examination: Each dry bone specimen and each
CT image was inspected individually for the presence of a
spur on the plantar and/or dorsal aspect of the calcaneum.
Spurs were classified by location as plantar (inferior), dorsal
(posterior), both, or absent. Each specimen was also
classified by talar facet type - Type A (three separate facets),
Type B (two facets; subtypes B1, fused anterior-middle
facets; B2, fused facets with an intervening notch; B3, absent
anterior facet; B4, fused middle-posterior facets), and Type
C (single fused facet) - according to the classification of
Bunning and Barnett, to allow correlation between facet
pattern and spur occurrence.

Statistical analysis: Data were entered into Microsoft Excel
and analysed with SPSS version 21. Categorical data on spur
presence, location and calcaneal type were expressed as

frequencies and percentages, and compared across sides and
Sexes.

ResuLTs

Among the 80 dry bone specimens, a calcaneal spur was present
in 59% overall: a plantar spur alone was seen in 31%, a dorsal
spur alone in 15%, and both plantar and dorsal spurs together in
13%, while 41% of specimens showed no spur. On the left side,
spurs were present in 57.5% of bones (dorsal 12.5%, plantar
30%, both 15%), and on the right side in 58.25% of bones (dorsal
15%, plantar 42.5%, both 12.5%).

[

Figure 1: Types of Spurs in calcaneum.

Table 1: Incidence of calcaneal spur by type of calcaneum - left side dry bone samples (n=40)

Type of calcaneum Dorsal spur Plantar spur Both dorsal & plantar
Type A 3 (7.5%) 5 (12.5%) 1 (2.5%)
Type B 2 (5%) 7 (17.5%) 4 (10%)
Type C 0 (0%) 0 (0%) 1 (2.5%)

Table 2: Incidence of calcaneal spur by type of calcaneum - right side dry bone samples (n=40)

Type of calcaneum Dorsal spur Plantar spur Both dorsal & plantar
Type A 2 (5%) 0 (0%) 1 (2.5%)

Type B 4 (10%) 13 (32.5%) 4 (10%)

Type C 0 (0%) 0 (0%) 0 (0%)

On CT imaging, a calcaneal spur was identified in 58% of the
50 images examined (dorsal 14%, plantar 30%, both 14%),
while 42% of images showed no spur. Among males, spurs
were present in 56% (Type A 24%, Type B 32%), and among

females in 60% (Type A 12%, Type B 40%, Type C 8%),
indicating a marginally higher spur incidence in females than

males in this sample.

Table 3: Incidence of calcaneal spur by type of calcaneum - male CT images (n=25)

Type of calcaneum Dorsal spur Plantar spur Both dorsal & plantar
Type A 1 (4%) 2 (8%) 3 (12%)

Type B 2 (8%) 4 (16%) 2 (8%)

Type C 0 (0%) 0 (0%) 0 (0%)

Table 4: Incidence of calcaneal spur by type of calcaneum - female CT images (n=25)

Type of calcaneum Dorsal spur Plantar spur Both dorsal & plantar
Type A 0 (0%) 3 (12%) 0 (0%)
Type B 4 (16%) 5 (20%) 1 (4%)
Type C 0 (0%) 1 (4%) 1 (4%)
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Across both dry bone and CT samples, spur formation was
consistently more frequent in Type B calcanei (two talar
facets) than in Type A or Type C calcanei, and plantar spurs
were consistently more common than dorsal spurs. When the
overall incidence of spur formation in the present study was

compared with previously published Indian series, the figure
of 59% was found to be higher than most reported values,
exceeded only by the series of Agarwal et al., and the
predominance of plantar over dorsal spur was in keeping with
the findings of Rajkohila et al. and Anbumani et al.

Table 5: Comparison of the incidence of calcaneal spur with other published studies

Author (year) Sample Spur present Plantar spur Dorsal spur
Kullar et al. (2014) 200 26.5% 6.5% 15.5%
Rajkohila et al. (2016) 300 39.3% 15% 12.3%
Agarwal et al. (2016) 580 61.4% 13.8% 26.9%
Anbumani et al. (2017) 110 47% 27% 8%

Present study (dry bone) 80 59% 31% 15%

DiscussioN

The overall incidence of calcaneal spur in the present study
(59% in dry bones, 58% on CT) is higher than that reported
by Kullar et al. and by Rajkohila et al., but is closely
comparable to the figure of 61.38% reported by Agarwal et
al. ina New Delhi population, and is considerably higher than
the radiographic incidence of 15.7% reported by Riepert et
al. in a Central European population and 38% reported by
Toumi et al. in a Welsh series, a difference plausibly related
to differences in study methodology, sample age distribution
and the greater sensitivity of direct bone examination and CT
compared with plain radiography.-151

The predominance of plantar over dorsal spurs observed in
this study is consistent with the findings of Bassiouni et al.,
Rajkohila et al. and Anbumani et al. and stands in contrast to
the series of Kullar et al. and Agarwal et al., in which dorsal
spurs were more frequent. Plantar calcaneal spurs have
traditionally been attributed to chronic traction at the origin
of the plantar fascia; however, Menz et al. proposed that
plantar spurs represent an adaptive response to vertical
compression of the heel during weight bearing rather than to
longitudinal traction alone, since their trabecular architecture
is oriented vertically rather than along the line of fascial pull.
Dorsal spurs, in contrast, are consistently directed superiorly
along the line of pull of the tendocalcaneus and are more
clearly attributable to traction from repetitive tendon loading.
The observed association between spur formation and the
two-facet (Type B) pattern of the calcaneum parallels the
findings of Kullar et al., Rajkohila et al. and Kori et al., who
similarly reported a higher incidence of spurs in calcanei with
fused anterior and middle facets. This association may reflect
altered load transmission across the subtalar joint in calcanei
with reduced articular surface area, predisposing to greater
stress at the plantar and dorsal entheses. The higher incidence
of spur formation on the right side observed in this study is
consistent with the findings of Perumal et al. and may relate
to asymmetric weight-bearing and the tendency for the right
lower limb to initiate movement and absorb greater impact
forces during gait.[26-1]

Obesity, ageing, and repetitive mechanical loading of the
heel have all been implicated as contributing factors to
enthesophyte formation, and calcaneal spurs are of
recognised importance in forensic medicine, where their
presence may provide corroborative evidence of an
individual's age, occupation and lifestyle in the identification

of unknown remains. Clinically, spur-related heel pain arises
from local instability and disruption of the normal alignment of
soft tissues attached to the medial tubercle of the calcaneum, and
awareness of the relationship between spur location, calcaneal
type and side is of practical value to foot and ankle surgeons
managing chronic plantar heel pain.[1®20

CoNcLusION

Calcaneal spurs were a common finding in this study, present in
approximately 59% of dry bone specimens and 58% of CT
images, with a consistent predominance of plantar over dorsal
spurs and a higher incidence in calcanei showing fusion of the
anterior and middle talar facets (Type B). These findings support
a multifactorial, largely biomechanical basis for spur formation
and reinforce the clinical relevance of calcaneal type assessment
in the evaluation of patients with chronic heel pain, as well as the
continuing value of the calcaneum in forensic anthropological
assessment.
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