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group, it is sufficient to observe the spur formation on 
the calcaneal plantar surface on the roentgenogram or 
to see the thickening at the calcaneal attachment of 
the plantar fascia on the ultrasound8-10.

PCS is seen in approximately half of patients with 
PHP. However, calcaneal spur can be seen in 16% of 
those who do not have heel pain11-12. So why some 
patients with calcaneal spur are quite unhappy; Some 
people have no complaints? Could factors related to the 
structure of the spur, other than the patient’s factors, also 
cause this? In our literature search, we determined that 
there are studies investigating the relationship between 
plantar fasciitis and PCS, but there are very few studies 
investigating the effect of the morphological structure 
of the spur. Detailed research on this subject is very 
important to know the effect of the morphological 
structure of the spur on the patient, as it may affect the 
differential diagnosis of PCS and the treatment option.

With this study, we aimed to determine the 
relationship between the morphological structure 
of the spur and the level of pain and functional 
involvement of the patient. Our hypothesis is that 
large and perpendicular spurs to the plantar skin 
would cause more pain-function effects on the patient. 
If our hypothesis is confirmed, we would suggest 
investigating the causes of non-PCS heel pain in 
patients with clinically incompatible PCS structure.
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Since some of the patients with plantar calcaneal spur (PCS) do not have pain, we aimed to investigate the effect of the 
slope and length of the spur on this situation. The length and slope of PCS were measured by examining the radiological 
images of 50 patients in this prospective study. VAS, AOFAS and FFI scores of the patients were determined. Patients 
were divided into groups according to PCS length and slope. According to the slope of the spur, the mean AOFAS, FFI 
and VAS scores were, respectively; 94, 38, 1.3 in below 20 degrees; 80.1, 86.8, 4.8 in 20-30 degrees; and 70.1, 106, 6.7 in 
above 30 degrees. According to the length of the spur, the mean AOFAS, FFI and VAS scores were respectively; 84.9, 
68.2, 3.7 in those with length 0-5 mm; 81.1, 81.7, 4.5 in those with a length of 5-10 mm; and 71.7, 102.5, 6.4 in those with 
a length of >10 mm. A significant correlation was found between the angle and length of the PCS with the values of VAS, 
AOFAS and FFI (p<0.05). We observed that PCSs with a slope of less than 30 degrees and shorter than 10 mm do not 
create a serious clinical picture. If there is severe pain and functional impairment in individuals with this characteristic 
spur, investigation of other possible causes of heel pain must be considered. 
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INTRODUCTION

Plantar heel pain (PHP) is one of the most common 
complaints in our clinical practice. It is known that 
approximately 10-15% of the population has PHP1-3. In 
these patients, limitations in activities such as standing, 
walking and running may occur due to pain, and a 
decrease in their quality of life is observed4-6.

For a correct diagnosis in PHP, sufficient time 
should be allocated to the patient’s anamnesis and 
examination. It should be questioned when the pain 
started, its localization, its variability during the day 
and how long the complaints have been going on. 
Determining the localization of pain is very important 
for diagnosis7.

Different causes have been described in the etiology 
of PHP6. The main causes are; plantar fasciitis, plantar 
calcaneal spur (PCS), fat pad atrophy and inflammation, 
calcaneus stress fractures, and calcaneal tumors. 
Among them, the most common cause is plantar 
fasciitis. In patients with plantar fasciitis, fibrosis and 
subsequent ossification at the fascial attachment point 
in the calcaneus reulting from repetitive microtrauma is 
called PCS3. On physical examination, local tenderness 
on palpation where the plantar fascia attaches to the 
medial tubercle of the calcaneus is characteristic for the 
calcaneal spur 3. For a definitive diagnosis in this patient 
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Turkish version (FFI)14 scores were determined for 
each patient.

To determine the PCS length, the distance from 
the calcaneal origin of the spur to its distal end was 
measured. The patients were divided into 3 groups 
according to the length of PCS: Less than 5mm, 
5-10mm, and 10mm or more. While calculating 
the slope of the spur, the angle between the PCS 
axis and the calcaneus was measured as previously 
described in the literature by Zhang et al.15. For this 
measurement, the first line was parallel to the anterior 
articular surface of the calcaneus and the second line 
was parallel to the axis of the PCS (Figure 1). The 
patients were again divided into 3 groups according 
to the slope of PCS: Those with angulation less than 
20 degrees were classified as type A, those with 
angulation between 20 and 30 degrees were classified 
as type B, and those with angulation more than 30 
degrees were classified as type C. While planning 
the degrees in this classification; They were grouped 
according to whether the spur extends superior to 
the plantar fascia, inside the fascia, or inferior to the 
fascia.

The fact that our study is prospective, the spurs 
are evaluated separately in terms of both length and 
inclination, and the effects on the spur only are very 
valuable in terms of research, by excluding factors 
such as patient’s age, body mass index, trauma, 
arthrosis, and treatment for spurs while investigating 
the effects of the spur.

MATERIALS AND METHODS

The length and slope of PCS were measured by 
examining the radiological images of 50 patients in 
this prospective study. Visual Analog Scale (VAS), 
American Orthopedic Foot and Ankle Society 
(AOFAS) ve Foot Function Index-Turkish version 
(FFI) scores of the patients were determined. Patients 
were divided into groups according to PCS length and 
slope. Radiographs are often the first step in imaging 
patients with PHP13. Isolated PCS was detected in the 
lateral radiography of the feet taken from patients 
who applied to the Recep Tayyip Erdoğan University 
Orthopedics and Traumatology outpatient clinic 
between October 2020-2021 and met the inclusion 
criteria and were evaluated prospectively. Those under 
the age of 35 and over the age of 55, those with a body 
mass index of less than 30 or more than 35, those with 
a lower extremity trauma in the last 6 months, those 
with a history of surgery or infection in the foot-ankle, 
those with a history of overuse, diabetic Patients, those 
with a history of rheumatological disease, and those 
who received treatment for calcaneal spur in the last 
6 months were not included in the study. The length 
of the plantar calcaneal spurs was measured manually 
using the picture archiving and communication system 
in our hospital, by examining the radiological images 
of 50 patients who met the inclusion criteria. Visual 
Analog Scale (VAS), American Orthopedic Foot and 
Ankle Society (AOFAS) and Foot Function Index- 

  

                          
 Fig. 1 — Sample lateral radiography images of the plantar calcaneal spurs taken by 
stepping; a) angulation of 13 degrees (type A), b) angulation of 24 degrees (type B), c) 

angulation of 38 degrees (type C).
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complaint is seen more is questioned; 32% of the 
patients stated that their complaints increased after 
rest, 26% in the morning, 18% during the whole day, 
and 10% at night. There was no pain in the plantar 
heel region in 7 patients (14%) (figure 2). 

The diagnosis of PCS was made incidentally in 
these patients (Table I). The mean PCS length was 8.2 
mm (2.9-15.5 mm), while the mean PCS angle was 
27.1 degrees (13-41.4 degrees).

The mean VAS value of the patients was 4.9 (0-8), 
the mean AOFAS value was 78.8 (43-100), and the 
mean total FFI was 83.7 (0-142).

When the PCS of the patients are evaluated 
according to their structure; Eight (16%) were type 
A, 24 (48%) were type B, and 18 (36%) were type C. 
When evaluated according to their lengths; those with 
less than 5 mm were 12 (24%), those between 5-10 
mm were 24 (48%), and those with more than 10 mm 
were 14 (28%).

When evaluated according to the slope of the 
spur, the mean AOFAS, FFI and VAS scores were, 
respectively; 94, 38, 1.3 in type A; 80.1, 86.8, 4.8 
in type B; and 70.1, 106, 6.7 in type C. There was a 
significant correlation between PCS angle and VAS, 
AOFAS and FFI values (p<0.05).

When evaluated according to the length of the 
spur, the mean AOFAS, FFI and VAS scores were, 
respectively, 84.9, 68.2, 3.7 in those with PCS length 
of 0-5 mm; 81.1, 81.7, 4.5 in those with 5-10 mm; 

Ethical approval was obtained from the ethical 
committee of Recep Tayyip Erdoğan University 
Faculty of Medicine, with the decision number 
2020/196 dated 17/09/2020.

The data set was preprocessed (outlier, missing 
observation, normal distribution assumption). The 
descriptive statistics of the normally distributed 
continuous variables are given as X±SD, the non-
normally distributed continuous variables are given 
as median and min-max values, and the categorical 
variables (qualitative) are given as percentages and 
ratios. Comparisons were made between the normally 
distributed continuous variables and the groups 
using parametric methods. Comparisons were made 
between non-normally distributed continuous variables 
and groups according to appropriate nonparametric 
methods. Chi-square tests were applied to categorical 
variables (qualitative). The relationship between 
continuous variables was evaluated according to 
Pearson correlation coefficient in those with normal 
distribution and Spearman’s rank correlation coefficient 
in non-normally distributed variables. Statistical 
significance was accepted as p <0.05.

RESULTS

Of the 50 patients who met the inclusion criteria, the 
right side was affected in 27 (54%) and the left side 
in 23 (46%). While 44 of the patients (88%) were 
female, 6 of them were male (12%). Their mean age 
was 49.2 (35-55), and their mean body mass index 
was 32.4 (30-35). When the patients were grouped 
according to their activity levels, 58% were active (at 
least 2 days of regular exercise or standing for at least 
8 hours a week), 40% were at moderate activity level, 
and 2% were sedentary. The onset of the complaints 
ranged from 1 month to 36 months, with an average 
of 8.8 months. When the time period in which pain 

 
Fig. 2 — Most common time periods for plantar heel pain.

FFI <5 mm 5-10 mm ≥10 mm
Type A 38.8 42 23
Type B 83.6 76.6 114
Type C 78 109.2 107

Table III. — Average FFI values by PKS 
slope and length.

VAS <5 mm 5-10 mm ≥10 mm
Type A 1.8 0.7 1
Type B 4.6 4 7

Type C 5 7 6.8

Table II. — Mean VAS values according to 
PCS slope and length.

AOFAS <5 mm 5-10 mm ≥10 mm
Type A 94.6 (n=4) 94.7 (n=3) 97 (n=1)

Type B 80.1 (n=7) 83.4 (n=14) 74 (n=3)
Type C 80 (n=1) 70.8 (n=7) 68.6 (n=10)

Table I. — Mean AOFAS values by PCS slope and 
length.
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of studies showing the effect of the change in 
the morphological structure of the spur is sparse. 
Regarding the morphological structure of the spur, 
Duvries described 3 types of PCS in 1957. It was 
classified as large and asymptomatic in type 1, large 
and symptomatic in type 2, and small and irregular in 
type 311. Ahmad et al. defined 3 types of PCS. Those 
with a horizontal structure were classified as type 1, 
those with a vertical structure as type 2, and those with 
a hooked structure as type 322. Zhou et al. described 
2 types: The spur extending superiorly to the plantar 
fascia insertion in type A and the spur extending into 
the plantar fascia insertion in type B23. Zhang et al., on 
the other hand, described spurs that form an angle of 
less than 30 degrees between the line drawn parallel to 
the calcaneal central axis and the line drawn parallel to 
the PCS axis as type 1, spurs forming an angle between 
30-60 degrees as type 2, and spurs forming an angle 
of more than 60 degrees as type 315. The classification 
that we used and described in our study was inspired 
by the classification of Zhou23 and Zhang15. PCS was 
examined in 3 groups as those extending superior to 
the plantar fascia insertion (type A with angulation 
between 0-20 degrees), those extending inside (type 
B between 20-30 degrees), and those extending to the 
inferior (over 30 degrees type C).

When we evaluate the spurs only according to 
their length, the mean aofas, ffi and vas scores are 
respectively; 5mm. in those shorter than: 84.9, 68.2, 
3.7. 5-10mm. in length: 81.1, 81.7, 4.5. Longer than 
10mm: calculated as 71.7, 102.5, 6.4. When we 
evaluate the spurs only according to their slope, the 
mean aofas, ffi and vas scores in type A patients are 
94, 38, 1.3, respectively. While it was 80.1, 86.8, 4.8 
in type Bs, it was 70.1, 106, 6.7 in type Cs.

When we look at the AOFAS value, it is seen that 
the increase in length in type A (0-20 degrees) does 
not cause a significant clinical effect. In Type B (20-
30 degrees), it is seen that there is a negative effect of 
lengths over 10 mm, while in type C (over 30 degrees), 
we determined that there is a negative effect from 
values above 5 mm. According to the VAS value, while 
no significant increase was observed in pain with an 
increase in length in type A, it was observed that the 
complaint of pain increased when it was over 10 mm in 
type B and over 5 mm in type C. When we look at the 
FFI values, functional involvement was seen in lengths 
above 10 mm in types A and B, and in lengths above 
5 mm in type C.

Our study also supports that PCS with an inclination 
of more than 30 degrees is more likely to cause clinical 
adverse effects in line with the study of Zhang et al.15. 

and 71.7, 102.5, 6.4 in those with >10 mm (Table 
II,III). There was a significant correlation between 
the length of PCS and VAS, AOFAS and FFI values 
(p<0.05).

DISCUSSION

TPHP is pain or tenderness of the heel that is limited 
to the sole of the foot. It significantly affects patients’ 
daily activities such as walking and standing, and 
their quality of life15,16. The pain may begin in the 
middle of the heel, or often in the medial tubercle of 
the calcaneum13, and extend longitudinally through 
the plantar fascia to the medial arch of the foot17. 
In our study, localized tenderness just medial to the 
midline of the heel was observed with palpation in all 
symptomatic patients. Heel pain in patients with PCS 
is typically more intense in the morning and after rest, 
and increases with standing16,17. In parallel with the 
literature, the pain of the patients in our study mostly 
occurred after rest (32%) and in the morning (26%). 
Again, in our study, we observed that the complaints of 
patients who spent more time standing during the day 
became chronic. There was a significant correlation 
between the duration of standing and the duration of 
symptoms (p<0.05).

There are physiological and pathological factors that 
cause PHP. Advanced age, increased body mass index, 
foot structure in pronation, and arthritic changes are 
associated with an increased incidence of PCS3,18,19. 
For this reason, PHP is a candidate to be more of a 
problem in the future with the increase in the average 
life expectancy and the increase in degenerative bone 
structure and obesity in the aging population. Since 
the incidence of PCS and PTHP increases with aging20, 
we included only patients between the ages of 35-55 
in our study. As Rano et al.19 stated in their study, 
since obesity also increases the incidence of PCS and 
negatively affects PHP, we selected all patients from 
the same body mass index range. For the same reason, 
patients with pathological conditions such as arthritis, 
infection, rheumatological disease and abnormal foot 
structure were also excluded from the study.

Although it is known that plantar fasciitis is the most 
common cause of PCS, it is not seen in all patients with 
plantar fasciitis8. Vyce et al. also showed in their study 
that not all patients with PCS have pain. They found 
11-16% painless PCS in the young and middle-aged 
groups21. PCS was detected incidentally in 7 (14%) of 
the patients in our study.

Although studies showing the relationship between 
PCS and plantar fasciitis are common, the number 
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be evaluted together. We can expect fewer symptoms 
for PCS, with lengths of <10 mm, with angulations 
of less than 20 degrees (Type A) and 20-30 degrees 
(type B). In this group of patients with severe pain and 
functional impairment, other possible causes of heel 
pain (such as plantar fasciitis, heel fat pad anomalies, 
compression of the inferior calcaneal nerve, fracture 
of the spine, concomitant inflammation, plantar fascia 
ruptures, calcaneal stress fractures, S1 radiculopathy, 
fat pad atrophy and tumoral lesions) are likely. We 
recommend resorting to advanced imaging modalities 
such as electrophysiologic studies, exploratory 
ultrasonography, magnetic resonance imaging or 
WBCT. Further studies are needed to compare the 
results of these advanced imaging methods, in which 
the etiology of plantar heel pain in small and lower 
inclined heel spurs is investigated.

Authors Contributions: All authors contributed to the study 
conception and design. Material preparation, data collection 
and analysis were performed by Rıfat Şahin. The first draft 
of the manuscript was written by Rıfat Şahin and all authors 
commented on previous versions of the manuscript. All 
authors read and approved the final manuscript.

Availability of data and materials: In this study, permission 
to examine the images and datas were obtained ethically.

Ethical Approval: This study approval was granted by the 
Ethics Committee of the University Recep Tayyip Erdogan, 
Turkey (September 17, 2020/No. 2020-196). 

REFERENCES

1. Dufour AB, Broe KE, Nguyen US et al. Foot pain: is current or 
past shoewear a factor? Arthritis Rheum. 2009;61(10):1352-
1358. 

2. Hill CL, Gill TK, Menz HB, Taylor AW. Prevalence and 
correlates of foot pain in a population-based study: the North 
West Adelaide health study. J Foot Ankle Res. 2008;1(1):2. 

3.  Kirkpatrick J, Yassaie O, Mirjalili SA. The plantar calcaneal 
spur: a review of anatomy, histology, etiology and key 
associations. J Anat. 2017;230(6):743-751. 

4. McClinton SM, Heiderscheit BC, McPoil TG, Flynn TW. 
Effectiveness of physical therapy treatment in addition to 
usual podiatry management of plantar heel pain: a randomized 
clinical trial. BMC Musculoskelet Disord. 2019;20(1):630. 

5. Giddings VL, Beaupré GS, Whalen RT, Carter DR. Calcaneal 
loading during walking and running. Med Sci Sports Exerc. 
2000;32(3):627-634. 

6. Menz HB, Thomas MJ, Marshall M et al. Coexistence of 
plantar calcaneal spurs and plantar fascial thickening in 
individuals with plantar heel pain. Rheumatology (Oxford). 
2019;58(2):237-245. 

7. Pfeffer GB. Plantar heel pain. Instr Course Lect. 2001;50:521-
531. 

8. Osborne HR, Breidahl WH, Allison GT. Critical differences in 
lateral X-rays with and without a diagnosis of plantar fasciitis. 
J Sci Med Sport. 2006;9(3):231-237.

However, we support the view that pain intensity 
is independent of PCS length only in type A. We 
observed a significant increase in pain over 10 mm in 
type B and 5 mm in type C.

Patients can be informed in line with these data 
according to PCS length and slope. It should be kept in 
mind that advanced imaging methods for differential 
diagnosis can be applied to elucidate the source of the 
symptom in patients with a high clinical involvement 
in Type A PCS of any length or PCS with any slope 
shorter than 5 mm.

Since PHP is a multifactorial condition involving 
many tissues, PCS is often seen together with 
surrounding soft tissue pathologies6. It is not always 
possible to make this distinction by looking at the 
nature and level of pain with heel palpation. While 
radiographic imaging can reveal only the presence and 
structural features (length and slope) of PCS, it cannot 
clearly reveal soft tissue pathologies.

Our hypothesis was that small (less than 5mm) 
spurs that do not extend distal to the plantar fascia 
insertion would not have a serious clinical effect. 
We thought that larger and steeper spurs would 
cause more dysfunction and pain in patients. This 
situation necessitates the use of advanced imaging 
methods in patients with clinical features that are more 
exaggerated than the structure of the spur. An imaging 
method that has increased in popularity in recent years 
is weight bearing computed tomography (WBCT), 
which can present a 3-dimensional image taken under 
weight. WBCT is a reliable and precise modality for 
the measurement and analysis of body position in the 
foot and ankle and associated deformities24. Especially 
valuable in sequence disorders such as malaligment 
in the foot structure24,25, this imaging method offers 
a better quality image compared to 2-dimensional 
conventional tomographs26, emits less radiation, and 
can provide images in a short time27. Also, we think 
that in the future, these images can be used more 
frequently before computer-assisted surgical treatment 
applications.

CONCLUSION

As a result, our hypothesis was largely confirmed 
that longer and higher inclined spurs would irritate 
the plantar fascia more and make patients more 
symptomatic. The main morphological feature in the 
etiology of symptoms is not the length but the slope 
of the spur. However, since there was a significant 
positive (p<0.001) correlation between the length and 
slope of the PCS, the length and slope of the spur should 



Does the slope and length of the plantar calcaneal spur affect the clinic?

151acta orthopaedica belgica  89|1|2023

20. Menz HB, Zammit GV, Landorf KB, Munteanu SE. Plantar 
calcaneal spurs in older people: longitudinal traction or 
vertical compression? J Foot Ankle Res. 2008;1(1):7.

21. Vyce SD, Addis-Thomas E, Mathews EE, Perez SL. 
Painful prominences of the heel. Clin Podiatr Med Surg. 
2010;27(3):443-462.

22. Ahmad J, Karim A, Daniel JN. Relationship and Classification 
of Plantar Heel Spurs in Patients With Plantar Fasciitis. Foot 
Ankle Int. 2016;37(9):994-1000.

23. Zhou B, Zhou Y, Tao X, Yuan C, Tang K. Classification of 
Calcaneal Spurs and Their Relationship With Plantar Fasciitis. 
J Foot Ankle Surg. 2015;54(4):594-600.

24. Rojas EO, Barbachan Mansur NS, Dibbern K et al. 
Weightbearing Computed Tomography for Assessment of 
Foot and Ankle Deformities: The Iowa Experience. Iowa 
Orthop J. 2021;41(1):111-119. 

25. Kvarda P, Krähenbühl N, Susdorf R et al. High Reliability for 
Semiautomated 3D Measurements Based on Weightbearing 
CT Scans. Foot Ankle Int. 2022;43(1):91-95.

26. Burssens A, Peeters J, Peiffer M et al. Reliability and 
correlation analysis of computed methods to convert 
conventional 2D radiological hindfoot measurements to a 3D 
setting using weightbearing CT. Int J Comput Assist Radiol 
Surg. 2018;13(12):1999-2008.

27.Richter M, Lintz F, de Cesar Netto C, Barg A, Burssens A. 
Results of more than 11,000 scans with weightbearing CT- 
Impact on costs, radiation exposure, and procedure time. Foot 
Ankle Surg. 2020;26(5):518-522.

9.  van Leeuwen KD, Rogers J, Winzenberg T, van Middelkoop 
M. Higher body mass index is associated with plantar 
fasciopathy/’plantar fasciitis’: systematic review and meta-
analysis of various clinical and imaging risk factors. Br J 
Sports Med. 2016;50(16):972-981. 

10. Mohseni-Bandpei MA, Nakhaee M, Mousavi ME, 
Shakourirad A, Safari MR, Vahab Kashani R. Application of 
ultrasound in the assessment of plantar fascia in patients with 
plantar fasciitis: a systematic review. Ultrasound Med Biol. 
2014;40(8):1737-1754. 

11. Duvrıes HL. Heel spur (calcaneal spur). AMA Arch Surg. 
1957;74(4):536-542.

12. Tanz SS. Heel pain. Clin Orthop Relat Res. 1963;28:169-178.
13. Lareau CR, Sawyer GA, Wang JH, DiGiovanni CW. Plantar 

and medial heel pain: diagnosis and management. J Am Acad 
Orthop Surg. 2014;22(6):372-380.

14. Anaforoğlu Külünkoğlu B, Fırat N, Yıldız NT, Alkan A. 
Reliability and validity of the Turkish version of the Foot 
Function Index in patients with foot disorders. Turk J Med 
Sci. 2018;48(3):476-483.

15. Zhang L, Cheng HW, Xiong LJ et al. The Relationship 
between Calcaneal Spur Type and Plantar Fasciitis in Chinese 
Population. Biomed Res Int. 2020;2020:5679629.

16. Barrett SJ, O’Malley R. Plantar fasciitis and other causes of 
heel pain. Am Fam Physician. 1999;59(8):2200-6.

17. Landorf KB, Menz HB. Plantar heel pain and fasciitis. BMJ 
Clin Evid. 2008;2008:1111.

18. van Leeuwen KD, Rogers J, Winzenberg T, van Middelkoop 
M. Higher body mass index is associated with plantar 
fasciopathy/’plantar fasciitis’: systematic review and meta-
analysis of various clinical and imaging risk factors. Br J 
Sports Med. 2016;50(16):972-981.

19. Rano JA, Fallat LM, Savoy-Moore RT. Correlation of heel 
pain with body mass index and other characteristics of heel 
pain. J Foot Ankle Surg. 2001;40(6):351-356.


