
measurement, etc. Other classical radiographic measurements 
are Fowler-Phithe lip angle, Chauveaux-Liet angle, Henegan-
Pavlov Parallel pitch lines and calcaneal pitch angle.4, 5 Surgical 
removal of the Haglund deformity has been performed as a 
part of the treatment of IAT.8 In this study, we want to find if the 
removal of the Haglund deformity is justified or not in Nepali 
population by comparing the measurement of Haglund angle 
and height in patients with or without IAT.

M E T H O D S

After ethical approval from the Institutional Review Committee 
(Ref no. 27-080/081), all patients with Insertional Achilles 
Tendinopathy (IAT) presented to the outpatient department of 
Orthopedics from November 2023 to April 2024 were enrolled in 
the study after obtaining informed written consent. It was a cross-
sectional study. All skeletally mature patients of both sexes with 
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BACKGROUND
Insertional Achilles tendinopathy (IAT) has been associated with Haglund deformity of the posterosuperior calcaneal tubercle. During 
surgical treatment of IAT, excision of the Haglund deformity is being performed as a routine, which adds morbidity. We wanted to 
find out if is that really necessary or not by comparing the Haglund height and angle between patients with IAT and the control group 
in our population.

METHODS
A cross-sectional study was performed on 68 patients in the department of Orthopaedics and Trauma from November 2023 to April 
2024 after ethical approval (Ref no. 27-080/081). Measurement of Haglund height and angle was performed in the hospital PACS 
system. Other relevant angles and lines were also measured. Other important X-ray findings were also noted.

RESULTS
The mean Haglund height and Haglund angle in the IAT group were 3.97±1.65 mm and 7.35±3.15° respectively.  In the control group, 
the mean Haglund height and Haglund angle were 2.99±1.33 mm and 5.38±2.49° respectively. Both Haglund height and angle were 
statistically significant when compared between groups. Also, the presence of posterior heel spur, calcification over the tendoachilles, 
and sclerosis of the posterior calcaneal tuberosity in x-ray was statistically significant in comparison between the two groups.

CONCLUSION
Our study concludes that Haglund deformity has a role in the pathogenesis of IAT, and its excision might be justified. The presence 
of posterior heel spur, calcification over the tendoachilles, and sclerosis of the posterior calcaneal tuberosity are key features in the 
x-ray of IAT.
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I N T R O D U C T I O N

The irritation of the Achilles tendon by the posterosuperior edge 
of the calcaneus also commonly known as the Haglund deformity1 
is a common cause of Insertional Achilles tendinopathy (IAT).2 
The diagnosis of IAT is made by the presence of tenderness over 
the Haglund tuberosity and/or presence of posterior calcaneal 
spur in x-ray.3 Radiologically, the Haglund tubercle’s height and 
angle have been measured by bump height & bump calcaneal 
ratio, X/Y ratio, BRINK angle, Haglund height & Haglund angle 
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IAT were taken into the study. The total number of patients was 
34 in each group - patients with IAT group and control group. 
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The patients with non-insertional Achilles tendinopathy, with 
previous history of Achilles tendon injury or surgery of the tendon,
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Fig. 1: Flowchart showing patient selection.(n: number of patients, IAT: Insertional Achilles Tendinopathy, FPA: 
Fowler-Philip Angle, HPPL: Henegan-Pavlov Parallel Pitch Lines, CPA: Calcaneal Pitch Angle)

Fig. 2: Illustration showing measurement of different lines and angles a. Henegan-Pavlov Parallel Pitch Lines b. 
Fowler Philip Angle c. Haglund Height and d. Haglund Angle



were excluded from the study. For the control group, the patients 
with other affections unrelated to the Achilles tendon, without 
any bony deformity related to the foot and ankle and who had 
been investigated with the lateral weight bearing radiographs 
of the ankle for other purposes were enrolled into the control 
group. The patients with a previous history of Achilles tendon 
injury or surgery of Achilles tendon were excluded from the 
study in the control group. Demographic and other required 
data were entered in the proforma. Clinical examination was 
done, and findings were noted. 
The lateral radiographs of the ankle of the patients were 
obtained, and findings were noted. The PACS hospital 
system database was used for radiographic assessment & 
measurements, and data were recorded from both groups. The 
patients and the radiographs of both the groups were assessed 
by a single examiner who is a senior faculty in the Orthopedics 
department. 
The radiological parameters like Haglund height and angle, as 
mentioned by Lee et al,7 Fowler Philip angle, Henegan-Pavlov 
Parallel lines and calcaneal pitch angle were measured, and 
significant findings like posterior and plantar calcaneal spur, 
tendoachilles calcification, sclerosis of the posterior calcaneal 
tuberosity, os trigonum etc. were noted.  Total number of 
patients in the IAT group was 43 but 9 patients were excluded 
from the study because it was unable to measure Haglund 
height and angle as mentioned by Lee et. al.7 in these patients 
because the Henegan-Pavlov Parallel Pitch Lines were negative 
i.e. the superior parallel line did not touch or cross the Haglund 
tubercle. We included 45 consecutive patients in control group 
as 11 patients in the group had to be excluded from the group 
because we were unable to measure Haglund height and angle 
as mentioned by Lee et. al. in these patients as the Henegan-
Pavlov Parallel Pitch Lines were negative i.e. the superior 
parallel line did not touch or cross the Haglund tubercle. The 
final control group was made of 34 patients to compare in a 
1:1 ratio with the patients in the group with IAT. The data were 
entered in SPSS 16. The data was processed, and results were 
obtained. Descriptive statistics was presented in the form of 
frequency, percentage, mean, and standard deviation. The level 
of significance was set at p value < 0.05. [Fig. 1 and 2].

R E S U L T S

The mean age of the patients in IAT group is 52.53±11.97 while in 
control group was 50. 50±11.17 (p=.472). The age of the patients 
ranged from 27 to 76 years in the IAT group and control group 
ranged from 31 to 70 years. In the IAT group, there were 13 
(38.2%) males & 21 (61.8%) females, and in the control group, 
there were 15 (44.1%) males and 19 (55.9%) females (p=.622). Body 
mass index (BMI) in IAT group was 12 (35.3%), 16 (47.1%) and 6 
(17.6%) in normal, overweight and obese patients respectively. 
In the control group, the body mass index (BMI) was 17 (50%), 11 
(32.4%), and 6 (17.6%) in normal, overweight, and obese patients, 
respectively. The mean BMI of the patients in the IAT group was 
27.28±4.34, with a range from 22.20 to 44.58. Similarly, in the 
control group, the mean BMI was 26.34±3.71 and ranged from 
20.22 to 33.51. In IAT group 64.7 % patients were overweight 
or obese while only 50% patient were overweight or obese in 
patients of control group (p = .344).
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Side of involvement was right in 19 (55.9%) and left in 15 (44.9%) 
patients in IAT group while right in 14 (41.8%) and left in 20 (58.2%) 
patients in control group. The control group was advertently 
matched with the IAT group as much as possible in terms of age 
and gender (Table 1). [Fig. 3].

Table 1. Age, gender, and BMI characteristics of IAT and control 
group

Variable IAT group (n=34) Control 
group 
(n=34)

p value

Age 52.53±11.97 50.50±11.17 .472

Sex (Females) 61.8% 55.9% .622

BMI 27.28±4.34 26.34±3.71 .344

BMI: Body Mass Index, IAT: Insertional Achilles Tendinopathy

Fig. 3: Clinical (left) and X-ray (right) picture of Insertional Achilles 
Tendinopathy with Haglund deformity

The average Haglund height, Haglund angle, Fowler-Philip Angle, 
and the calcaneal pitch angle in the IAT group and control group 
were calculated and compared between both groups. Haglund 
height (p=.009) and angle (p=.006) were found to be statistically 
significant while Fowler-Philip (p=.294) and calcaneal pitch angles 
(p=.121) were found to be insignificant between the two groups (See 
Table 2).  Among patients with IAT, on x-rays, posterior calcaneal 
spur was present in 31 out of 34 patients (91.17%), sclerosis over 
posterior calcaneal tuberosity was present in 21 out of 34 patients 
(61.76%), calcification over tendoachilles was present in 8 out of 34 
(23.5%) and os trigonum was present in 2 out of 34 (5.88%) patients. 
Three patients (8.82%) in the IAT group who were clinically 
diagnosed as IAT had no posterior heel spur. Plantar heel spur 
was present in 22 out of 34 (64.7%), and in the control group, it was 
present in 14 out of 34 (58.8%). This plantar heel spur was present 
in the control group because we had included patients with plantar 
fasciitis in this group.

D I S C U S S I O N

This study was aimed at measuring different radiographic 
parameters in patients with insertional Achilles tendinopathy 
(IAT) and their significance, especially the measurement of 
Haglund height and angle measurement in x-rays. By measuring 
the Haglund height and angle, we wanted to find out whether the 
Haglund tubercle is the culprit or not for the causation of 
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Variable Group Mean ± S.D. p value

Haglund Height (HH) Patients with IAT 3.97±1.65 mm 0.009

Control 2.99±1.33 mm

Haglund Angle (HA)
Patients with IAT 7.35±3.15° 0.006

Control 5.38±2.49° 

Fowler-Philip Angle (FPA)
Patients with IAT 60.66±5.53° 0.294

Control 59.12±6.21° 

Calcaneal Pitch Angle (CPA)
Patients with IAT 25.15±4.80° 0.121

Control 23.42±4.29°

IAT: Insertional Achilles Tendinopathy

IAT and justification for the surgical removal of the Haglund 
tubercle, which added an extra procedure and morbidity to the 
patient. So, on this background, different parameters have been 
measured, and the null hypothesis has been accepted.
The average age in the IAT group is 52.53±11.97, which is 
comparable to the other published literature as in their paper 
the average age was 50-58 years.7, 9 This shows that IAT is 
common in the age group 40 and above. In the IAT group, 85% 
of the patients were more than 40 years of age. So, our literature 
aligns with the global published literature. The female gender 
was common in our study, which has also been shown in 
other published literature.3, 7 The age and sex were advertently 
matched in the control group according to the IAT group.
BMI was inadvertently matched in both the IAT and control 
groups. It was an added advantage in matching the groups. The 
association of BMI with IAT cannot be established in this study, 
although more patients with IAT were overweight or obese 
(64.7%) than in the control group (50%). The valid reason here 
might be because we had included patients with other types of 
heel, foot or ankle pain especially patients with plantar fasciitis 
and ankle sprain in the control group and those patients are 
also likely to have high BMI.10, 11 In the studies by Lee W et al7 
and Wezenbeek et al12 high BMI has been associated to IAT. 
The radiographic measurements that were measured in 
our study were Haglund Height, Haglund Angle, Fowler-
Philip angle, Henegan-Pavlov Parallel Pitch lines, and 
Calcaneal pitch angle. The difference between the Haglund 
height and angle in the IAT and control group was found to 
be significant statistically. The Haglund deformity and its 
role in the etiology of Insertional Achilles Tendinopathy is 
indicated by this finding. It also means that the shape of the 
posterior and posterosuperior part of the calcaneus may play 
an important role in the pathogenesis of Insertional Achilles 
Tendinopathy. This is a very important finding which has also 
been shown in other published literatures.13 Different authors 
have recommended the excision of the Haglund tubercle as a 
part of open or endoscopic surgery for the Insertional Achilles 
Tendinopathy (IAT) and they have reported good functional 
results in their study.15 So, our study has highlighted the role of 
Haglund deformity as a part of the pathogenesis of IAT in the
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Nepali population, and its excision is justified as it is the culprit 
in our Nepali patient population also.
Fowler-Philip angle (FPA) and Calcaneal pitch angle has been 
classically measured in lateral view radiographs to determine the 
cause for Insertional Achilles Tendinopathy that may lie in the 
shape and flatness of the posterior calcaneus.2, 5 Although there is 
difference in the Fowler-Phillip angle between the two groups, as 
shown by other studies also2, 14 but there is no statistical significance. 
As originally described by Fowler and Philip, their angle was >75 
degrees in patients with posterior heel pain and was 44-69 degrees 
in normal individuals.17 But our study does not show the similar 
results as mentioned by Fowler and Philip. Other studies have also 
questioned the significance of this angle in determining its role in 
association with the etiology of Insertional Achilles Tendinopathy. 
13, 14 Calcaneal pitch is an angle which determines the angle of the 
lower border of calcaneus with the ground which defines its flatness. 
This angle is also not significant in our study. This has also been 
shown in other studies. So, in accordance with other studies, our 
findings are aligned. Positive Henegan-Pavlov Parallel Pitch lines 
was a criterion to measure the Haglund Height and Haglund Angle, 
so it was not amenable for analysis. Although in IAT group, 9 out 
of 43 patients (20.93%) had negative Henegan-Pavlov Parallel Pitch 
line and had to be excluded from the study group in comparison 
to the control group in which 11 out of 45 patients (24.44%) had 
negative Henegan-Pavlov Parallel Pitch line and had to be excluded 
from the control group.
Posterior calcaneal spur, sclerosis over calcaneal tuberosity, and 
calcification over tendoachilles in radiographic findings were 
significant as compared to control in our study. These findings 
are consistent with different published literature.2, 7, 13,  So, the 
presence of posterior calcaneal spur, sclerosis over the posterior 
calcaneal tuberosity and calcification over the tendoachilles can be 
mentioned as a feature of IAT.

As it was a cross-sectional study, we cannot validate the role of 
surgical excision of the Haglund tubercle, for which a randomized 
clinical trial is needed. In this study, bilateral cases were excluded, 
and although there were only four cases, this prohibited us from 
knowing the behavior of bilateral cases. The sample size was small, 
so the findings cannot be generalized, and we need further study in 
a large population to validate these findings. Observer bias might 
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Table 2: Comparison of different angles between the group with IAT and the control.



be an issue as all X-rays were examined by the primary author 
only.

C O N C L U S I O N

This study has provided evidence of Haglund deformity’s 
role in the pathogenesis of Insertional Achilles Tendinopathy 
in the Nepali population. So, the surgical removal of Haglund 
deformity as a part of treatment of Insertional Achilles 
Tendinopathy is justifiable in our population. It also has 
endorsed the use of weight-bearing lateral view x-ray of the 
calcaneus to see the features of IAT. The x-ray findings like 
posterior calcaneal spur, sclerosis over the posterior calcaneal 
tuberosity, and calcification over the tendoachilles can be an 
important finding to diagnose IAT.
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