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An anatomical study of Calcaneal Spurs
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Abstract
Introduction: Calcaneal spur is the bony protrusion especially seen on the dorsal and plantar surface of
the calcaneus bone. It was aimed to obtain the data about the incidence of calcaneal spur and few other
observations.

Method: A total 50 (right side 22 and left side 28) dry adult human calcanei of unknown sex from Department
of Anatomy, BGS GIMS were used. Naked eye examination of all the banes was performed and incidence of
spurs was recorded.

Aim: The aim of the present study was to observe the calcaneal spur and lipping and vascular foramen in dry
bones.

Results: The incidence of spur observed was 32%. The findings were been compared with other researchers.
Following the classification of types of bone, type | is common. The medial tubercle was observed as the largest
tubercle. An incidence of lipping of facets was observed in 34% and prominence of vascular foramina in 64%.

Conclusion: The study is helpful in understanding a possible clinical correlation with heel pain.
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Introduction

Calcaneus is the largest and strongest tarsal bone.
It forms the prominence of the heeland also plays
an important role in weight transmission, gait and
posture. When a foot is exposed to constant stress,
long duration standing and obesity, calcium deposits
build up on bottom of the heel bone.

A calcaneal spur, or commonly known as a heel spur,
occurs when a bony outgrowth forms on the heel
bone. Calcaneal spurs can be located at the back of
the heel (dorsal heel spur) or under the sole (plantar
heel spur). The dorsal spurs are often associated with
Achilles Tendinopathy, while spurs under the sole are
associated with plantar fasciitis.

Chronic plantar heel pain is a common and potentially
debilitating condition, often caused by plantar
fasciitis!'l.

Plantar fasciitis is the result of collagen degeneration
of the plantar fascia at the origin, the calcaneal
tuberosity of the heel as well as the surrounding
perifascial structures®?.

Despite the diagnosis containing the segment “itis,’
this condition is notably characterized by an absence
of inflammatory cells?®. Chronic inflammation

and foot pain can be a result of calcification and is
correlated with heel spur!*®

At the present time, the use of inappropriate shoes,
such as high-heeled shoes, is one of thereasons for the
increase in the presence of heel spurs in womenl® the
most enthesophytes are encountered radiographically
or clinically during surgical procedures.

The present study is unique in observing the incidence
of enthesophytes, lipping and vascular foramina
together in dry bones by naked eye examination.
Further to this study may shed more light on a
possible relation between three parameters. This
study will benefit orthopaedic surgeons in the field
of reconstruction of calcaneal derangements. As
calcaneal spur is an important cause of heel pain, the
morphological knowledge in this study would help in
planning the management of heel pain.

Materials and Methods:

An observational descriptive study of calcanei was
done. In this study total 50 (right side 22 and left side
28) dry adult human calcanei of unknown sex from
department of anatomy of BGS GIMS were used. The
calcanei were labelled from 1 to 50 with right and
left. Specimen that showed signs of damaged were
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excluded from the study. The calcanei were classified
based on facets on sustentaculum tali. Naked eye
examination of all the calcanei was performed. The
calcanei were observed for the presence of plantar
and dorsal calcaneal spur and for the tubercles, facet
lipping and vascular foramina.

Inclusion criteria: Dry bone: Adult human normal
calcanei of unknown age and sex

Exclusion criteria: Dry bone: broken bones, bones
with gross pathology, bones with erosion and bones
with any malformation other than calcaneal spur.

Results :

The 50 calcaneus bones in the current study were
examined for the type, presence of dorsal, plantar or
dorsal/plantar heel spurs.

RIGHT SIDE

Figure 2: Total 28 dry left calcaneum

The incidence of spur in our study of 50 calcanei
irrespective of side was 32%.
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Figure 3. Lateral view specimen of calcaneum showing
dorsal calcaneal spur

Figure 4: Specimen of calcaneum showing dorsal and
plantar calcaneal spur

Incidence of Calcaneal Spur

Figure 5: Chart depicting the incidence of calcaneal
spur

Types of total calcaneum in the present study: The
observations are detailed in the following table.

Table 1. Types of calcanei

Type of Number and percentage
Total
calcaneum of calcaneum
Type | 29 58%
Type ll 17 34%
Type llI 04 8%
Type IV 00 00
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The Type | was the most common with an incidence
of 58%.

Number of planter tubercles in the calcanei were
studied. In each calcaneus, all three tubercles were
observed. It was observed that the medial tubercle is
the largest tubercle

On studying the incidence of facet lipping, it was
found that the total presence of lipping was 34%.
The prominence of vascular foramina on plantar and
dorsal surface was also observed. It was observed to
be prominent in the plantar surface of 64% of calcanei
studied.

Discussion:

A calcaneal spur (also known as a heel spur) is a
bony outgrowth from the calcaneal tuberosity (heel
bone). Calcaneal spurs are typically detected by x-ray
examination. It is a form of exostosis. When a foot is
exposed to constant stress, calcium deposits build up
on the bottom of the heel bone.

The painful heel is a relatively common foot problem.
The peak age of incidence of PF in the general
population is between 40 and 60 years!#!

Plantar heel pain can be caused by not only PF(plantar
fasciitis) or FPA (fat pad atrophy), but various other
causes as well. Patients with PF or FPA typically show
different characteristics of clinical features about
timing of pain, tender site, and bilaterally. Plantar heel
pain requires differential diagnosis with consideration
for appropriate management!.

The bony bar extending from anterior tubercle in the
present study might probably be a spur extending
from anterior process of the calcaneal tuberosity
within the plantar fascia. The plantar fascia is
generally considered as the major structure in which
the spur develops!®..

Relationship between heel spur and plantar heel
pain has been controversial'®'". Though several
explanations have been suggested, the inconsistent
relation between heel spur and pain have not been
sufficiently investigated!2.

Radiotheraphy is one of the fastest, cheapest and
effective treatment modality for painful planter heel"3.
Plantar fasciitis due to calcaneal spur is one of the
most common causes for inferior heel paini'4. Recent
studies have shown that cryoultrasound therapy has
more beneficial effects in the treatment of chronic
plantar fasciitis with heel spurs in comparison to
cryotherapy alonel™,

Conclusion:

Calcaneus is the largest and strongest tarsal bone. It
forms the prominence of the heel and also plays an
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importantroleinweighttransmission, gaitand posture.
A calcaneal spur, or commonly known as a heel
spur, occurs when a bony outgrowth forms on the
heel bone. A knowledge of the incidence of these
enthesophytes, lipping and distribution of vascular
foramina in dry bone by naked eye examination may
be helpful in understanding a possible correlation
with heel pain.

Reference:

1. Moroney PJ, O'neill BJ, Bhambro KK, O’Flanagan SJ, KeogghP, Kenny PJ.
The conundrum of calcaneal spurs: do they matter?. Foot Ankle Spec.
2014 Apr;7(2):95-101.

2. Johal KS, Milner SA. Plantar fasciitis and the calcaneal spur: fact or
fiction?. Foot ankle surg. 2012 Mar;18(1):39-41.

3. Gill LH. Plantar fasciitis: diagnosis and conservative management. J am
acad orthop surg, 1997 Mar;5(2); 109-117.

4. Kosmal EM, Kosmal HE. Painful plantar heel, plantar fasciitis and
calcaneal spur: etiology and treatment. J orthop sorts ther. 1987:9:17-24

5. Tu B Bytomski JR. Diagnosis of heel pain. Am fam phy-scician. 2071-
84:909-16.

6. Acikgdz AK, Balci RS 2nd, Erkman AC 2nd, Goker P 1st, Bozkir MG 1st.
Morphometric analysis of calcaneal (heel) spurs in ancient and modern
anatolian populations. Int. j. morphol. 38(6):1729-1734, 2020.

7. Buchbinder R. Clinical practice. plantar fasciitis. N engl j med 2004;350:
2159-2166

8. Neufeld SK, Cerrato R. Plantar fasciitis: evaluation and treatment.Jj am
acad orthop surg 2008; 16: 338-346

9. YiTl Lee GE, Seo IS, Huh WS, Yoon TH, Kim BR. Clinical characteristics
of the causes of plantar heel pain. Ann rehabel med 2011,35; 507-513

10. Davies MS, Weiss GA, Saxby TS. Plantar fasciitis: How successful is
surgical intervention? Foot ankle int 1999; 20: 803-80717.

11. Williams PL, Smibert JG, Cox R, Mitchell R, Klenerman L. Imaging study
of the painful heel syndrome. Foot ankle 1987;7: 345-34918.

12. Dimarcangelo MT, Yu TC. Diagnostic imaging of heel pain and plantar
fasciitis. Clin podiatr med surg 1997,14:281-30.

13. Koca T, Aydin A, Sezen D, Basaran H, Karaca S. Painful plantar heel
spur treatment with co-60 teletherapy: factors influencing treatment
outcome. Springerplus. 2014. http:// dx.doi.org/10.1186/2193-1801-3-
21.

14. Thomas JL, Christensen JC, Kravitz SR, Mendicino RW, Schuberth JM,
Vanore JV, et al. The diagnosis and treatment of heel pain: A clinical
practice guideline-revision 2070. Foot ankle surg. 2010;49(3 suppl): s1-
s19.

15. Costantino C, Vulpiani MC, Romiti D, Vetrano M, Saraceni VM.
Cryoultrasound therapy in the treatment of chronic plantar fasciitis with
heel spurs. a randomized controlled clinical study. Eur j physrehabil
med. 2014;50:39-47.

16. Abreu MR, Chung B, Mendes L, Mohan-Borges A, Trudell D, Resnick
D. Plantar calcaneal enthesophytes: New observations regarding
sites of origin based on radiographic, MR imaging, anatomic, and
paleopathologic analysis. Skeletal radiol. 2003;32:13-21.

Conflict of interest: Nil
Source of funding: Nil

Date received: 5" Jan, 2023
Date accepted: 20" Apr, 2023

Medica Innovatica -



