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Abstract
Objective: Evaluate intra- and inter-observer variation in the presence of enthesophytes in patients with insertional Achilles tendino-
pathy on radiographic (X-ray) and magnetic resonance imaging (MRI) images. 

Methods: We selected X-ray and MRI images of 20 patients diagnosed with an injury. We sent a questionnaire to five foot and ankle 
surgeons and five radiologists. We obtained answers about diagnosis accuracy and the presence of insertional enthesophytes (bone 
spurs). 

Results: Intra-observer agreement with regards to diagnosis accuracy in the MRI analysis was a K of 0.77 (0.62 to 1.00), while in the 
X-ray analysis, the K was 0.95 (0.77 to 1.00). Intra-observer agreement on the presence of enthesophytes in the MRI analysis had a K 
coefficient of 0.90 (0.68 to 1.00) and intra-observer agreement in the X-ray of 0.93 (0.86 to 1.00). The evaluation of inter-observer 
agreement on the diagnosis accuracy had a K coefficient between 0.09 and 0.20. Inter-observer agreement regarding the presence of 
enthesophytes was a K value between 0.59 and 0.63 for the MRI and a K between 0.81 and 0.82 for the X-ray results. 

Conclusion: Intra-observer values for diagnosis accuracy of the MRI and X-ray tests indicated strong to almost perfect agreement, 
similar to the intra-observer values for evaluation of the presence of enthesophytes, but the X-ray had better agreement. In both tests, 
intra-observer agreement on the presence of osteophytes was weak in comparison to inter-observer agreement, yet in the inter-observer 
evaluation of the presence of enthesophytes, the X-ray agreement was greater than the MRI values. 

Level of Evidence III; Diagnostic Study.
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Introduction
Approximately 6% of the general population will deve-

lop insertional Achilles tendinopathy at some point in life(1). 
The condition has a bimodal distribution, is more common 
in athletes, and represents 6-17% of all injuries in this group. 
However, it can also be present in middle-aged, overweight 
patients who are non-athletes and have no history of physical 
activity(2). There is also a correlation between the condition 

and seronegative arthropathies(3). Achilles tendinopathy is 
characterized by pain, functional limitation and swelling around 
the tendon. It can be classified as an insertional and non- 
insertional tendinopathy, two distinct pathologies with diffe-
rent pathophysiology and treatment options(4). The middle 
and insertional portions of the tendon are morphologically, 
functionally and physiologically different in their normal sta-
te. At the onset of the pathology, changes in the cell matrix 
are indistinguishable and the pathophysiology appears to be 
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the same. However, as the lesion develops, the characteristics 
and treatment options of each one appear different(5).

The essence of tendinopathy is an ineffective tendon repair 
response, with degeneration and random proliferation of te-
nocytes, rupture of collagen fibers and subsequent increase 
in the non-collagenous matrix. In diseased tendon samples, 
characteristics such as loosening of the fibers and the exis-
tence of more wavy fibers are present, with an increase in 
type III (reparative) collagen(6-8).

The diagnosis of insertional tendinopathy is based mainly 
on patient history and physical examination. Upon palpation, 
there is tenderness in the distal 2 cm of the Achilles tendon, 
with the presence of swelling and redness in the posterior 
region of the heel. Tests to assess the limitation of ankle ran-
ge of motion and to rule out possible contractures and shor-
tening supplement the clinical examination. Patients report 
pain, which is aggravated by physical activity, and stiffness, 
especially after prolonged periods of rest(1).

The presence of an enthesophyte in the posterior region of 
the calcaneus does not confirm the presence of insertional 
Achilles tendinopathy and is not exclusive to patients with 
this condition, as it may also be present in asymptomatic pa-
tients without foot and ankle diseases. However, the presence 
of symptoms is more common in patients with the presence 
of insertional enthesophyte(9). After clinical suspicion, the use 
of imaging tests helps to confirm the pathology and provides 
characteristics of the lesion that may influence treatment. La-
teral X-ray of the calcaneus is an inexpensive and accessible 
test, and the best radiographic view to assess the insertional 
region of the Achilles tendon. This test provides information 
about the bone characteristics of the lesion, such as the size 
and location of the enthesophyte, bone conformation of the 
hindfoot joints and associated diseases, such as Haglund’s 
deformity. The availability of MRI has grown over the years, 
and it has become a routine test at most major centers. It 
provides three-dimensional information about the location of 
the insertional enthesophyte and also enables us to study the 
conditions of soft tissue surrounding the lesion.

We did not find any studies demonstrating the superiority 
of one method over another in the literature. The aim of this 
study was to assess intra- and inter-observer agreement for 
each type of test. Both the diagnosis and the presence of en-
tesophytes were considered in this agreement analysis.

Methods
This study was approved by the Institutional Review Board 

and registered on the Plataforma Brazil database under 
CAAE (Ethics Evaluation Submission Certificate) number: 
24716719.1.0000.5127.

All patients received guidance regarding respect for human 
rights in relation to the research project and signed the 
Informed Consent Form.

X-ray and MRI images of 20 patients diagnosed with Achilles 
insertional tendinopathy who attended an appointment bet ween 
the years 2018 and 2019 at 2 hospitals in Belo Horizonte and 

were treated by specialist foot and ankle surgeons were 
evaluated. The inclusion criterion consisted of obtaining all 
the medical records in addition to X-ray and MRI results.

These patients were assessed, and the tests used in the re-
search project were those carried out before any treatment, 
whether conservative or surgical, had been established.

A digital questionnaire was sent to 5 foot and ankle sur-
geons and 5 radiologists specialized in the musculoskeletal 
system with varying lengths of experience in the area. They 
were blinded in relation to the patients and test results they 
evaluated. They analyzed insertional tendinopathy according 
to the presence or absence of calcaneal enthesophytes, ba-
sed on the lateral X-ray of the calcaneus and on MRI images. 
For each MRI test, 2 coronal, 2 sagittal and 2 axial sections 
were selected in T1- and T2- weighted scans, with a 90° incli-
nation of the sections in relation to the calcaneus, where we 
filmed short videos in which it was possible to see the entire 
thickness of the calcaneus. These videos provided a clearer 
view of its posterior tuberosity and the insertional portion of 
the Achilles tendon. The X-ray and MRI images were included 
in the questionnaire twice, in random order, to enable us to 
analyze the intra-observer variation and compare the inter- 
observer variation. In the questionnaire, it was not possible to 
return to any previous question and no previous training was 
offered to visualize the lesion. The questions were of the mul-
tiple-choice type, in which the respondent answered whether 
or not a posterior calcaneal enthesophyte was present in the 
test evaluated. In addition to the 2 options for each question, 
the respondent could check a third option, stating whether 
those images were inadequate to assess the lesion.

Statistical analysis
Ten raters and 20 patients participated in this study. Each of 

the raters evaluated each test (MRI and X-ray) of each patient 
at two different time points. We used the Fleiss’ Kappa, which is 
a measure used to assess agreement between three or more 
raters for each of the tests performed (inter-observer varia-
tion). Cohen’s Kappa, in turn, was used to assess agreement 
between the two evaluations performed by the same rater 
(intra-observer variation)(10,11).

Results
Imaging test results of 20 patients diagnosed with Achilles 

insertional tendinopathy and the presence of enthesophytes 
were evaluated. Eight of these patients (40%) were female 
and 12 (60%) were male. Age ranged from 29 to 77 years 
(mean age of 49.2 years and standard deviation of 12.5 years). 
The lesions presented with 11 cases on the left (55%) and 9 
cases (45%) on the right.

Regarding the diagnosis of the lesion and the presence of 
enthesophytes, this finding was identified in 13 (65%) pa-
tients and was not identified in 7 (35%) patients.

Tables 1 to 4 show the assessment of intra-observer agree-
ment for each of the tests used, considering the accuracy of 
the diagnosis of the lesion and the presence of enthesophytes.
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Table 1. Assessment of intra-observer agreement in relation to 

the accuracy of the diagnosis of the lesion in the magnetic reso-

nance imaging analysis 

(1st assessment X 2nd assessment)

Rater 1st 
assessment

2nd assessment Kappa 
Coefficient p

Right Wrong
1 Right 17 (85.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 3 (15.0%)
2 Right 17 (85.0%) 0 (0.0%) 0.77 <0.001

Wrong 1 (5.0%) 2 (10.0%)
3 Right 20 (100%) 0 (0.0%) −− −−

Wrong 0 (0.0%) 0 (0.0%)
4 Right 15 (75.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 5 (25.0%)
5 Right 16 (80.0%) 2 (10.0%) 0.62 <0.001

Wrong 0 (0.0%) 2 (10.0%)
6 Right 17 (85.0%) 0 (0.0%) 0.77 <0.001

Wrong 1 (5.0%) 2 (10.0%)
7 Right 19 (95.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 1 (5.0%)
8 Right 16 (80.0%) 1 (5.0%) 0.83 <0.001

Wrong 0 (0.0%) 3 (15.0%)
9 Right 17 (85.0%) 1 (5.0%) 0.77 <0.001

Wrong 0 (0.0%) 2 (10.0%)
10 Right 17 (85.0%) 2 (10.0%) ≈ 0.00 0.730

Wrong 1 (5.0%) 0 (0.0%)
Note: the significance probability refers to Cohen’s Kappa coefficient.

Table 2. Assessment of intra-observer agreement in relation to 

the accuracy of the diagnosis of the lesion in the X-ray analysis

(1st assessment X 2nd assessment)

Rater 1st 
assessment

2nd assessment Kappa 
Coefficient p

Right Wrong
1 Right 19 (95.0%) 0 (0.0%) −− −−

Wrong 1 (5.0%) 0 (0.0%)
2 Right 17 (85.0%) 1 (5.0%) 0.77 <0.001

Wrong 0 (0.0%) 2 (10.0%)
3 Right 19 (95.0%) 0 (0.0%) −− −−

Wrong 1 (5.0%) 0 (0.0%)
4 Right 19 (95.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 1 (5.0%)
5 Right 17 (85.0%) 1 (5.0%) 0.77 <0.001

Wrong 0 (0.0%) 2 (10.0%)
6 Right 19 (95.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 1 (5.0%)
7 Right 19 (95.0%) 0 (0.0%) 1.00 <0.001

Wrong 0 (0.0%) 1 (5.0%)
8 Right 20 (100.0%) 0 (0.0%) −− −−

Wrong 0 (0.0%) 0 (0.0%)
9 Right 19 (95.0%) 1 (5.0%) −− −−

Wrong 0 (0.0%) 0 (0.0%)
10 Right 19 (95.0%) 0 (0.0%) −− −−

Wrong 1 (5.0%) 0 (0.0%)
Note: the significance probability refers to Cohen’s Kappa coefficient.

Table 3. Assessment of intra-observer agreement in relation to 

the presence of enthesophytes in the magnetic resonance ima-

ging analysis

(1st assessment X 2nd assessment)

Rater 1st 

assessment
2nd assessment Kappa 

Coefficient p
Absent Present

1 Absent 6 (30.0%) 0 (0.0%) 1.00 <0.001
Present 0 (0.0%) 14 (70.0%)

2 Absent 8 (40.0%) 0 (0.0%) 0.90 <0.001
Present 1 (5.0%) 11 (55.0%)

3 Absent 7 (35.0%) 0 (0.0%) 1.00 <0.001
Present 0 (0.0%) 13 (65.0%)

4 Absent 6 (30.0%) 0 (0.0%) 1.00 <0.001
Present 0 (0.0%) 14 (70%)

5 Absent 6 (30.0%) 1 (5.0%) 0.78 <0.001
Present 1 (5.0%) 12 (60.0%)

6 Absent 6 (30.0%) 0 (0.0%) 0.89 <0.001
Present 1 (5.0%) 13 (65.0%)

7 Absent 6 (30.0%) 0 (0.0%) 1.00 <0.001
Present 0 (0.0%) 14 (70.0%)

8 Absent 5 (25.0%) 1 (5.0%) 0.88 <0.001
Present 0 (0.0%) 14 (70.0%)

9 Absent 7 (3.5%) 0 (0.0%) 0.89 <0.001
Present 1 (5.0%) 12 (60.0%)

10 Absent 6 (30.0%) 2 (10.0%) 0.68 <0.001
Present 1 (5.0%) 11 (55.0%)

Note: the significance probability refers to Cohen’s Kappa coefficient.

Table 4. Assessment of intra-observer agreement in relation to 

the presence of enthesophytes in the x-ray analysis

(1st assessment X 2nd assessment)

Rater 1st 

assessment
2nd assessment Kappa 

Coefficient p
Absent Present

1 Absent 6 (30%) 0 (0%) 0.89 <0.001
Present 1 (5%) 13 (65%)

2 Absent 4 (20%) 1 (5%) 0.86 <0.001
Present 0 (0%) 15 (75%)

3 Absent 6 (30%) 0 (0%) 0.89 <0.001
Present 1 (5%) 13 (65%)

4 Absent 8 (40%) 0 (0%) 1.00 <0.001
Present 0 (0%) 12 (60%)

5 Absent 5 (25%) 0 (0%) 0.88 <0.001
Present 1 (5%) 14 (70%)

6 Absent 8 (40%) 0 (0%) 1.00 <0.001
Present 0 (0%) 12 (60%)

7 Absent 6 (30%) 0 (0%) 1.00 <0.001
Present 0 (0%) 14 (70%)

8 Absent 7 (35%) 0 (0%) 1.00 <0.001
Present 0 (0%) 13 (65%)

9 Absent 7 (35%) 0 (0%) 0.89 <0.001
Present 1 (5%) 12 (60%)

10 Absent 7 (35%) 1 (5%) 0.89 <0.001
Present 0 (0%) 12 (60%)

Note: the significance probability refers to Cohen’s Kappa coefficient.
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For instance, when evaluating Table 2, we noted that for 
most of the raters, a strong or almost perfect agreement was 
observed in relation to the diagnosis accuracy in evaluating 
the MRI image. It was not possible to calculate the Kappa 
coefficient for rater 3, who made an accurate diagnosis in the 
1st and 2nd evaluations. Moreover, weak agreement was obser-
ved for rater 10, who expressed disagreement in the case of 
three patients. The analyses for the other graphs are similar.

Figures 1 to 4 and Tables 5 and 6 show the assessment of 
inter-observer agreement for each of the tests used, consi-
dering the accuracy of the diagnosis of the lesion and the 
presence of enthesophytes.

Regarding the analysis involving diagnosis accuracy, a weak 
agreement rate was observed in all situations (Table 5 and 
Figures 1 and 2).

In the analysis involving the presence of enthesophytes, a 
moderate or strong agreement rate was identified for the MRI 
results, with almost perfect agreement rates for the X-ray re-
sults (Table 6 and Figures 3 and 4).

Figure 1. Survey of diagnosis accuracy in the magnetic resonance 

imaging analysis in the 1st and 2nd assessments.

Figure 2. Survey of diagnosis accuracy in the X-ray analysis in the 

1st and 2nd assessments.

Figure 3. Survey of the presence of enthesophytes in the mag-

netic resonance imaging analysis in the 1st and 2nd assessments.

Figure 4. Survey of the presence of enthesophytes in the X-ray 

analysis in the 1st and 2nd assessments.

Table 5. Assessment of inter-observer agreement in relation to 

the accuracy of the diagnosis of the lesion considering each type 

of test and assessment

Type of test Assessment Kappa Coefficient p
MRI 1st 0.20 <0.001

2nd 0.17 <0.001
X-ray 1st 0.18 <0.001

2nd 0.09 0.008
Database: 20 patients and 10 raters.
Note: the significance probability refers to Cohen’s Kappa coefficient.

Table 6. Assessment of inter-observer agreement in relation to 

the presence of enthesophytes considering each type of test and 

assessment

Type of test Assessment Kappa Coefficient p
MRI 1st 0.63 <0.001

2nd 0.59 <0.001
X-ray 1st 0.82 <0.001

2nd 0.81 <0.001
Note: the significance probability refers to Cohen’s Kappa coefficient.
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Discussion
The diagnosis of insertional Achilles tendinopathy, even in 

the hands of experienced surgeons, can be challenging. If 
the patient presents with a painful area upon palpation in the 
posterior and distal region of the calcaneal tendon, someti-
mes associated with swelling and hyperemia, a clinical diag-
nosis of insertional tendinopathy can be suspected(4).

Imaging tests are routinely used to assist in the diagnosis of 
insertional Achilles tendinopathy, ruling out differential diag-
noses and serving as a guide for surgical scheduling. The pre-
sence of abnormalities in imaging tests, such as the presence 
of calcaneal enthesophytes and tendon enlargement, does 
not necessarily indicate the presence of clinical disease and 
vice versa, as demonstrated in the literature in several level II 
and level IV studies(12,13). The reported percentages of asymp-
tomatic tendons with positive findings for insertional Achilles 
tendinopathy on imaging tests range from 0% to 35%, and the 
percentages of symptomatic tendons without signs of Achilles 
tendinopathy on imaging tests range from 0% to 19%(12,14-16).

According to Fiamengo et al, the most common associated 
bone abnormality in insertional Achilles tendinopathy is an 
enthesophyte at the Achilles insertion in the calcaneus. It is 
present in about 8.13% of patients asymptomatic for insertio-
nal Achilles tendinitis(17). This enthesophyte generally main-
tains a normal spinal signal in MRI images and tends to occur 
mainly at the tendon borders, and not in its central region(18).

Weight-bearing ankle and calcaneus radiography is the 
most commonly requested test. The anteroposterior view 
provides information about the presence of any axis devia-
tion, such as varus or valgus deviation. The best view for vi-
sualizing the presence of enthesophytes is the lateral view(19). 
Lateral radiographs of the heel and calcaneus are used to as-
sess the presence and size of enthesophytes, intratendinous 
calcifications and Haglund’s deformity(20).

Regarding MRI, a normal Achilles tendon reveals an average 
intrasubstance thickness of 6 mm, appearing thicker in tall 
patients, in men, and in the elderly. In sagittal images, the 
anterior and posterior margins of the Achilles tendon must be 
parallel and below the insertion of the soleus. In axial images, 
the anterior margin of the Achilles is concave for most of its 
course. In coronal images, the two sides of the Achilles are 
quite straight, and the tendon widens as it extends distally 
in the calcaneus(16). MRI tests, in insertional tendinopathy, are 
often requested in order to assess soft tissues and the cha-
racteristics of the lesion in these tissues near the posterior 
region of the calcaneus, such as degree of tendon degenera-
tion, neovascularization, bursitis and paratendinitis, as well as 
bone tissues and the implications of the disease in bone, such 

as bone edema, presence and features of enthesophytes, and 
intratendinous calcification(9).

In our study, the assessment of intra-observer agreement in 
relation to the accuracy of the diagnosis of insertional Achilles 
tendinitis due to the presence of enthesophytes in the MRI 
analysis, presented a K value with strong to almost perfect 
agreement (K from 0.62 to 1.00), while in the X-ray analysis in 
relation to diagnosis accuracy, the K ranged from 0.77 to 1.00, 
also showing strong to almost perfect agreement.

The assessment of intra-observer agreement in relation to 
the presence of enthesophytes in the MRI analysis showed 
a k coefficient ranging from 0.68 to 1.00, and intra-observer 
agreement on the X-ray ranging from 0.86 to 1.00, all with 
statistical significance.

The assessment of inter-observer agreement in relation to 
the diagnosis accuracy considering each type of test and 
evaluation had a weak agreement rate in all situations (K 
between 0.09 and 0.20). Inter-observer agreement regar-
ding the presence of enthesophytes was identified as having 
a moderate or strong agreement rate (K of 0.59 and 0.63) for 
the MRI results, and almost perfect agreement rates for the 
X-ray results (K of 0.81 and 0.82).

The Kappa coefficient is heavily influenced when marginal 
totals are drastically unbalanced. In these cases, although 
we observed a high value for overall agreement, we have a 
low value for the Kappa coefficient. This happened to rater 
10, who presented 85% (17/20) for overall agreement and a  
Kappa coefficient close to 0 (zero). If we consider the 1st 
assessment as a starting point, we have 19 correct diagno-
ses and only 1 incorrect diagnosis (marginal totals), i.e., very 
unbalanced marginal totals.

Thus, the results obtained from the analyses involving diag-
nosis accuracy were influenced by the imbalance of the mar-
ginal totals. As regards the results obtained from the analyses 
involving the actual diagnosis, we observed more balanced 
marginal totals.

Conclusion
Our intra-observer values for diagnosis accuracy com-

paring the MRI and X-ray tests showed a strong to almost 
perfect agreement, similar to the intra-observer agreement 
for evaluation of the presence of enthesophytes; however, 
the X-ray showed a greater agreement, ranging from 0.86 to 
1.00. In both tests, the agreement was weak when comparing 
inter-observer agreement on the diagnosis accuracy, yet in 
the inter-observer assessment for the presence of entheso-
phytes, the X-ray agreement was greater than the MRI values.
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