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Abstract 

Introduction: The aim of this study was to present and discuss the knowledge gathered on various Achilles tendon injuries and to highlight the clinical 
implications for the evaluation and treatment of Achilles tendon injuries about the factors of Achilles tendon injuries. Study design: Systematic review. 
Materials and Method: A search of 5 databases including; Science Direct, Google scholar, PubMed, Ovid Medline, Scopus and Medline was performed 
using keywords related to Achilles tendon injury factors and a review of all usable manuscripts (the search was undertaken between 1980 to 2021). 
Result: One hundred and fifteen articles met the inclusion criteria. Among all the independent variables that were analyzed including age, obesity, 
athletes and normal people, professional or amateur sports, men and women, and Achilles tendon treatment methods were examined. Conclusion: 
Comparison of the prevalence of Achilles tendon injuries in athletes and non-athletes showed that the risk of Achilles tendon injuries were higher in 16-
25 years old male than women, Also, the onset of injury in collision sports had the highest percentage. 
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Introduction 

Achilles injuries can occur in many incidences, but the most 
common area is at the muscle-tendon junction the area where the 
calf muscles join with the tendon (1-3). Most of the time injuries in 
this part of body was held automatically, but based on shortage of 
blood supply, this process may counter many problems (4). Athletes 
in running sports have a high incidence of Achilles tendon overuse 
injuries. About 75% of total and the majority of partial tendon 
ruptures are related to sports activities usually involving abrupt 
repetitive jumping and sprinting movements (5).Tendonitis might 
be due to overuse or damage to the area of heel (6) which can cause 
pain down the back of leg and around heel (7). in that condition 
because of tendonitis tendon are getting thicker, and hardening (8). 
There are 2 main types of tendonitis: 

Non-insertional Achilles tendonitis; in this type of tendonitis 
small tears in the middle fibers of tendon start to break it down 

which causes pain and swelling, This type of tendonitis usually 
affects active, and younger adults (8).  

Insertional achilles tendonitis; in this type of tendonitis, damage 
occurs at the point where the tendon meets the heel bone. Bone 
spurs (extra bone growth) are often caused by this type of tendonitis 
(7). This type of tendonitis can occur at any age, even in people who 
are not active. Another cause of this type of tendonitis is damage 
caused by tearing. Tearing of the tendon fibers can cause a complete 
or partial rupture (or rupture) of the tendon, often resulting in a 
"pop" sound that sounds like it is coming from the back of the heel 
or lower leg (9). 

About 43% of sports injuries are related to the lower torso, which 
is the most common injury in the Achilles tendon. A review on the 
related research on achilles tendon injuries presented a paucity on 
different aspects of mentioned important injury in atheltes, so the aim 
of the present study was to investigate a systematic review on achilles 
tendon injuries in various calassifications. 
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Table 1. Achilles tendon injuries articles 
Researchers  Purpose Results 

Tomlinson et al. 
(9) 

The effect of obesity and aging on tendon function in 
men 

The risk of Achilles tendon rupture increases with age and 
weight gain 

Lindemann et al. 
(10) 

Investigation of mechanical differences in Achilles 
tendon at different ages 

As you age, the mobility and function of the Achilles 
tendon changes, which provides the ground for injury 

Mildren et al. (11) The effect of gender on Achilles tendon rupture Women in their 40s and 60s are more at risk 
Ebrahimi et al. (12) Investigating the differences in Achilles tendon 

loading at different ages 
In adults, due to neuromotor dysfunction, the load is weak 

and causes injury 
Shamrock and 
Varacallo (13) 

Examination of Achilles tendon rupture Achilles tendon rupture has the highest percentage in 
group sports 

Lieberthal et al. 
(14) 

Achilles tendon pathology in male endurance runners Almost half (46%) of these asymptomatic distance runners 
had at least one abnormal tendon 

Caldwell and 
Vosseller  (15) 

Maximize return to exercise after injury Organized physiotherapy and exercise can help treat 
Achilles tendon injury 

Janssen et al. (16) Investigation of the onset of injury in runners Achilles injury was more common in endurance runners 
Nicholas J. Lemme 

et al. (17) 
This study was to determine the incidence and risk 

factors for AT ruptures in the US. 
Achilles tendon rupture in young male patients 

Jandacka et al. (18) Investigating the effect of Achilles rupture on 
running mechanics 

Injury to the Achilles tendon causes runners to stretch their 
knees, causing damage to this area 

Byrne et al. (19) Non-surgical repair of Achilles tendon athlete The 36-year-old male athlete competed in an international 
competition after 18 weeks of training without tendon surgery 

histen et al. (20) Investigation of the prevalence of injuries in 
professional and beginner runners 

Injuries are more common in beginners than in 
professionals 

Toshito et al. (21) Use scar tissue to repair the Achilles tendon Scar tissue is a suitable and cost-effective alternative for 
repairing Achilles tendon injuries 

Maffulli et al. (22)  Evaluation of Achilles tendon rupture in women 30-
40 years old 

Achilles tendon injury can be prevented in obese women by 
strengthening the gastrocnemius muscles during weekly 

exercises. 
Arverud et al. (23) The effect of aging on Achilles tendon injury According to the present study, people over the age of 40 

are more at risk for Achilles tendon injury 
Docking et al. (24) Evaluation of structural integrity in individuals with 

unilateral tendinopathy 
Both Achilles tendons are structurally compromised in 

patients with unilateral Achilles tendonopathy 
Neill et al. (25) The effect of centrifugal exercises on Achilles 

tendonopathy 
These exercises provide a new mechanism by which plantar 

flexor muscles may protect the Achilles tendon. 
Turna et al. (26) Evaluation of different age differences in Achilles 

tendon disorders 
Achilles tendon stiffness in the elderly showed that the risk 

of injury was higher in the elderly 
Liu et al. (27) Evaluation of the effect of open semen technique for 

Achilles tendon rupture 
Our results showed that combined mini-open and 
percutaneous repair is an effective treatment for 

professional athletes 
Kaniki et al. (28) Evaluation of the efficacy of platelet-rich plasma as 

part of non-surgical treatment of acute Achilles 
tendon rupture 

The results show that it has no benefit in treating Achilles 
injury 

Wearing et al. (29) Obesity study in male athletes Obesity puts a lot of pressure on the lower torso and 
eventually damages the Achilles tendon 

Jallageas et al. (30) Assessing the improvement of Achilles injury in 
athletes and non-athletes 

According to the present study, Achilles tendon healing 
occurs faster in athletes than in normal individuals 

Waugh et al. (31) Evaluation of Achilles tendon stiffness with age Immobility and stiffening of the Achilles tendon cause 
damage with age 

Vestergaard et al. 
(32) 

Evaluation of topical administration of growth 
hormone to stimulate tendon collagen synthesis in 

older men 

Local injection of collagen in older men had little effect on 
Achilles tendon regeneration 

Abate et al. (33) The effect of inactivity in people with type 2 diabetes 
on the tendon 

This disease has a very dangerous and irreversible effect on 
the Achilles tendon of the elderly 

Herbort et al. (34) Evaluation of Achilles tendon rupture in the elderly Aging causes tendon stiffness and inflexibility, which 
causes tendon damage 

https://www.sciencedirect.com/science/article/abs/pii/S0531556520303144#!
https://www.sciencedirect.com/science/article/abs/pii/S1067251616301697#!
https://www.sciencedirect.com/science/article/abs/pii/S1440244014001157#!
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%26%23x02019%3BNeill%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26347394
https://www.sciencedirect.com/science/article/abs/pii/S0749806314003648#!
https://www.sciencedirect.com/science/article/abs/pii/S0167494310002347#!


Review on Achilles Injuries                                                                                                                                                                                                             e53 
 

Journal of Clinical Physiotherapy Research. 2022;7(1): e53 

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy 

E Gaida et al. (35) Was to determine whether fat distribution is 
associated with asymptomatic Achilles tendon 

pathology in men and women. 

Asymptomatic Achilles tendon pathology was more evident 
in men (13%) than women (5%) 

MFSEM et al. (36) Investigation of Achilles injury in ballet dancers These people suffer from severe rupture due to excessive 
pressure and frequent rotations of the Achilles tendon 

Shirzad et al. (37) Investigation of tendon injury of professional 
footballers 

Only two-thirds of the players are able to return to the 
game after treatment and away 

Oztekin et al. (38) Check for foot and ankle injuries The results show that the Achilles tendon injury is very 
common among football players 

Ginckel et al. (39) Identify dynamic gait-related risk factors for Achilles 
tendinopathy (AT) in a population of novice runners. 

According to the present study, due to lateral rotation of 
the foot, Achilles tendon injury is more common in novice 

runners 
Abrahámová et al. 

(40) 
The effect of age on postural responses to bilateral 
vibrations of the Achilles tendon with 10 seconds 

The findings showed that the responses of the trunk and 
pelvis angle to the stimulation of administrative sense are 

greater in young people 
Sankey et al. (41) Investigation of Achilles tendon injury in rugby 

players 
Offensive players have the most ankle injuries and Achilles 

tendon ruptures 
Strauss et al. (42) Evaluation of complications and repair of Achilles 

tendon after surgery 
Open repair and end of acute Achilles tendon rupture 

provide long-term functional results with good to excellent 
results 

Lee et al 2007 (43) Evaluation of Achilles tendon repair with cell 
proliferation 

Cellular tissue injection at the American Orthopedic Center 
showed that it takes 20 to 30 months for the repair to be 

complete 
J. L. Cook et al. (44) The effect of menopause on the Achilles tendon Highly active and postmenopausal women have stronger 

Achilles tendons than their counterparts 
Trojian et al. (45) Evaluation of anterior cruciate ligament rupture with 

competition in women's professional basketball 
Anterior cruciate ligament rupture rate for European 
American white players 0.45 for non-white European 

American players 0.07 
Goren et al. (46) Evaluation of isokinetic resistance and endurance 

after repair of Achilles tendon rupture 
Functionally, the biomechanical outcomes of open surgery 

and percutaneous repair are both effective for acute 
Achilles tendon rupture. 

Rettig et al. (47) Investigation of Achilles injury in sports including 
acceleration and explosion 

The results of Achilles tendon repair with an early 
weightbearing and an early range of motion rehabilitation 

program are good 
See et al. (48) Examining running exercises on the Achilles tendon Running exercises can improve the rupture strength of 

Achilles tendons within 30 days of injury 
Bruggeman et al. 

(49) 
Evaluation of risk factors for Achilles tendon injury 

wounds 
The risk of infection is very high, especially in people with 

diabetes 
Hansen et al. (50) Investigating the effect of running on changing the 

position of the Achilles tendon 
After nine months of continuous running training, they 
found that running did not change the tendon position 

Bleakney et al. (51) Examination of Achilles tendon rupture with multi-
month ultrasound 

Seven-month ultrasound results from 70 patients after 
surgery showed that overweight people had mild tears. 

Langberg et al. (52)  Check the age-related blood flow around the Achilles 
tendon 

Young people have high blood flow around the Achilles 
tendon, which causes the damaged tendon to heal quickly 

Cooper et al. (53) Evaluation of Achilles tendon rupture function in the 
elderly 

Achilles tendon rupture reduces lower limb function in 
patients over 65 years of age, and its complications are 

common following surgical and non-surgical treatment. 

 
Materials and Method 

The current study is a systematic review that was conducted by 
systematically reviewing the articles published from 1980 to 2021 
by using the Science Direct, Google scholar, PubMed, Ovid 
Medline, Scopus and Medline databases (Table 1). The search 
keywords were "Achilles tendon", "Achilles injury", "Achilles 

injury in sports", "Achilles anatomy", "Achilles", "Achilles tears" 
and "Achilles tendonitis". A general preliminary search led to 
about 1958 related articles. After reviewing the titles and abstracts, 
500 articles were selected for the next stage. Finally, after reading 
the full text and considering inclusion criteria such as the effect of 
excess weight on the Achilles tendon injury, the effect of exercise 
on the Achilles tendon and considering the date of publication of  
 
 

https://www.sciencedirect.com/science/article/pii/S1268773109000617#!
https://www.sciencedirect.com/science/article/abs/pii/S0958259208000680#!
https://www.sciencedirect.com/author/11839182800/eric-jason-strauss
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Figure 1. The process of review study 
 
articles in valid databases, the 115 articles was selected for final 
stage. In final stage 115 articles were entered into the study and 
are divided into 6 categories about the research done (Figure 1): 

Age 
Nestorson et al. examined the function of the Achilles tendon of 25 
patients over 65 years after 1 to 5 years treatment of rupture and 
found that Achilles tendon rupture in patients over 65 years old 
reduces lower limb function and its complications (54). Suchak et 
al. examined the Achilles tendon rupture of people of different ages 
in North America and found that 53% of older people suffered 
Achilles tendon rupture due to aging and loss of tendon flexibility. 
of course, 33% of young people under the age of 45 suffer from 
Achilles tendon rupture due to exposure to diseases such as 
diabetes, obesity and pregnancy (55). Damuth et al. evaluated the 
effect of fluoroquinolone antibiotics in people over 65 years old with 
Achilles tendon rupture. Accordingly, fluoroquinolones should be 
used with caution in patients with urinary tract infections, especially 

in patients with risk factors for inflammation include inflammation, 
including old age and impaired kidney function (56). Strom et al. 
examined the mechanical properties of the Achilles tendon in two 
groups of young people aged 30-45 years and people aged 60-75 
years, which consisted of 30 people in each group. With increasing 
age, the risk of Achilles tendon rupture increases up to 48%, and its 
main cause can be inactivity and diseases such as osteoporosis (13). 

Nikretnik et al. after reviewing the extent and results of 
Achilles tendon rupture under surgery in the elderly over 65 years 
in two care centers that included 108,668 people, after a ten-year 
study of their medical records, they announced that 7.6 Achilles 
tendon rupture In every 100,000 people, Achilles tendon rupture 
is a rare injury in the elderly, and surgical treatment can be 
successful with (57). Maffulli et al. studied the Achilles tendon 
rupture repair in 35 patients over the age of 65 with acute Achilles 
tendon rupture. The patients were examined within 45 months of 
rupture and percutaneous repair was indicated (13). 
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In the study of Mikashima et al. after a 2-year follow-up, five 
patients aged 65-70 years with rheumatoid arthritis reported 
that they had a spontaneous rupture of the Achilles tendon 
without any trauma or pressure to the Achilles tendon (58, 59). 

Studying the effect of spastic Cerebral Palsy (CP) on muscle 
properties and the Achilles tendon in young adults, Barber et al. 
reported that the spastic individuals with CP had 33% active 
torque of plantar ankle movement across the existing range of 
motion of the ankle joint, partly by 37% smaller Gastrocnemius 
muscle and 4% antagonistic simultaneous contraction, and the 
length of Achilles tendon relaxation was 10% longer too. This 
study confirms that young adults with spastic CP have tendon-
muscle mechanical properties (60). Neugebauer et al. studied 
and identified the factors associated with stress, strain and 
stiffness of the Achilles tendon before and after 6 months healing 
in 20 boys and 22 girls aged 10-14 years. Gender presented no 
significant effects on the Achilles tendon injuries. In general, the 
present individuals showed that the peak of Achilles tendon 
stress is of mechanical properties and physical activity, and GR 
is significantly different after 6 months, which is a change from 
Achilles tendon injury in this Ages prevent. In general, the 
present individuals show that e, the peak of AT stress is of 
mechanical properties and physical activity, and GR is 
significantly different after 6 months, which is a change from 
Achilles tendon injury in this Ages prevent (61). Stenroth et al. 
by evaluating the amount of Achilles tendon collagen in people 
of different ages who were randomly selected announcing an 
increase in type III collagen can thin collagen fibers, reduce 
tensile strength, and ultimately lead to complete tendon rupture. 
This issue increases with age (62). According to the study of 
Pifersi Young people are also at risk of Achilles tendon injury, 
but the proportion of injuries in young people is lower than 
adults. Based on this study tendon tissue maintenance and repair 
it may decrease in the elderly and may help explain why the risk 
of injury increases with age (63). However, according to the 
study of  Cheng et al. among the sports injuries in 30 million 
children and adolescents in the United States, the Achilles 
tendon injuries are more common in lower body injuries (64). 

Gillett et al. conducted a 12-week training program that included 
3 to 75 minutes of sessions consisting of 5 strength training exercises. 
Inferior and 2-3 functional anaerobic exercises in each session 
reported that exercise and walking did not change the growth and 
deformity of the Achilles tendon in these individuals (65). Lee et al. in 
the American Foot and Ankle Orthopedic Association studied the 
soft tissue coverage and skin defects in the elderly who suffered 
Achilles tendon rupture of the heel and reported that the soft tissue 
covering the tendon-sheath in the elderly 60 years helps a lot for 
tendon repair in a group of people (24). 

According to the studies conducted in the years before 2005, 
most of the studies were conducted on people with the age range 
of 25-65 years, and the reports indicated that the damage started 
in these people. But from 2005 to 2021, studies on Achilles tendon 
injuries were conducted on almost all age groups, and the articles 
were based on differences in the onset of Achilles tendon injuries. 
Which in the last ten years shows that the elderly are more prone 
to this injury due to the stiffness and inflexibility of their tendons. 

Gender 
Prasad et al. in a study on an elderly woman with lupus who had 
bilateral Achilles tendon rupture again after 27 years of Achilles 
tendon surgery, reported that the drugs used by this patient, such 
as corticosteroids and anti-autoimmune drugs, It leads to the 
gradual loss of the tendon fibers of this person, and the person 
suffers from rupture of his tendons, especially bilateral Achilles 
rupture (25). Maffulli et al. stated in their study that compared to 
men with overt Achilles tendinopathy, women experience long-
term recovery, more complications and a greater risk for surgery, 
and being a woman is an important risk factor for Achilles 
tendinopathy. It is considered obvious (26). 

According to the study of Finney et al. menopause, which 
often occurs in middle age and causes hormonal changes in 
women's bodies and leads to overweight in women, also leads to 
menopausal women being more vulnerable to Achilles tendon 
damage [27]. Lewis (2009), studying a rare case of ciprofloxacin-
induced bilateral Achilles tendon rupture in a 76-year-old woman 
who developed bilateral Achilles tendinopathy on the fourth day of 
fluoroquinolone therapy, stated that men are four times more likely 
to rupture than is female, so a bilateral tear in a 76-year-old woman 
is rare. Patients receiving fluoroquinolones with tendinopathy 
should consider dose reduction or discontinuation of 
fluoroquinolone therapy (28). Hansen et al. examined the effect of 
estrogen on Achilles tendon collagen synthesis, tendon structural 
properties and biomechanical properties in postmenopausal 
women. Esther injected these people with estrogen and after two 
days they started resistance training this observation did not have 
any significant influence on tendon size However, it was linked to 
the presence of smaller fibrils and a higher fibril density, which 
supports the fact that ERT increases tendon collagen turnover. 
Moreover, the relative stiffness during mechanical loading was 
lower in ERT users, and this could be related to a relatively higher 
proportion of immature cross links and thereby a potential 
reduced tendon strength in women with higher levels of estradiol 
(66). Fouré et al. revealed that Men are reportedly at higher risk of 
plantar flexor muscle injury and Achilles tendon ruptures than 
women. Biomechanical parameters are thought to play a role in 
the higher frequency of injury to males (67). 
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 Figure 2. Relates to the percentage of gender and age of individuals 
 
According to the study of Giuseppe Longo et al. bilateral 

Achilles tendon rupture is more common in men than women 
due to quadriceps muscle shape and muscle differences (68). 

Suchak et al. studied the Achilles tendon rupture in 100,000 
people in the city of Edmonton, Alberta, Canada in the spring 
and summer, aged 30 to 39 and 40 to 49, stating that 34.53% of 
women and 42.46% of men Achilles tendon ruptured (55). 
Gwynne et al. compared the results of a selective approach to 
surgical and non-surgical treatment using the same 
rehabilitation program with functional bracing in Freeport, 
North America in 2011 and 2012. In the mentioned catagory, 
there is a prevalence of Achilles tendon rupture among women 
due to netball and it leads to injuries at a younger age than 
previously reported. Our results support surgery in patients 
under 40 years of age, especially men, if contraindications are 
not used Overall, 73% of young women and 37% of men have 
Achilles tendon rupture in this area (69, 70). 

According to Yoshjeh et al. in a study on older adults in the 
age range of 60-75, the Achilles tendon in older men is more 
vulnerable to injury than women at this age due to the greater 
stiffness of the Achilles tendon (71). Ganse et al. studied young 
elite male and female athletes in Europe and found that the 
Achilles tendon injury in competitors is as follows: Superficial 
injury and swelling in men is 68.2% and in women 31.8%, as well 
as tendon rupture. Achilles was reported in 18.8% of men and 
10.35% of women(72). Huttunen et al. study on acute Achilles 
rupture and surgical injury between 2001 and 2012 in Sweden. 
It was 12.0.In 2012, the corresponding values were 55.2 for men 
and 14.7 for women, which increased by 17% for men and 22% 

for women (73). 
According to Matthew et al. who examined acute Achilles 

tendon rupture in active men and women over the age of 18 in 
Flanders' 25-year medical report, found that in recent years, 42% 
of men and 55% of women have Achilles injuries (74). Mattila et 
al. studied the reduction in the rate of surgery for Achilles 
tendon rupture in men and women and stated that orthopedic 
surgeons often chose the option of non-surgical treatment for 
acute Achilles rupture, which results in the same treatment for 
non-surgical rupture in men and women(74). Wang et al. 
comparing the treatment of acute Achilles tendon rupture from 
2007 to 2011 in the United States with its European counterparts 
a total of 12570 patients were treated for acute Achilles tendon 
rupture. The ratio of non-surgical treatment increased from 1.41 
to 1.65. Men undergo surgery more than women. There was no 
significant difference in the short-term interval for surgical 
treatment (2.1) versus non-surgical treatment (2.4).The 
proportion of patients treated for acute Achilles tendon rupture 
increased slightly over a 5-year period, indicating that surgeons 
in the United States are slower than their European counterparts 
in performing non-surgical treatment (75). 
Cramer et al. studied five hundred and sixteen patients (416 
males, 300 females) in Damarak and reported that patients 40 to 
65 years of age in men and women with a lower mean than 
patients 65 years of age and older had Achilles tendon rupture, 
but in Among patients over 65 years of age, men with 68.8% and 
women with 53.6% had Achilles tendon rupture (76). 

Generaly according to the study of science and review 
articles, damage to the tendon is five times more common in 
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Figure 3. Relates to the percentage of athletes and non-athletes and the age of individuals 
 

men than women(77-82). According to researchers, in the last 
twenty years, men are more likely to suffer from an Achilles 
tendon than women of course, in the age range of 35 to 55 years, 
women are ahead of men due to overweight and menopause, and 
according to the present studies, except for the age range 
mentioned, the rate of harm is higher in men (Figure 2). 

Athlete and non-athlete 
Al-Ferdows et al. reported that in the last five years, 44% of 
badminton players suffer from Achilles tendon pain and injury in 
this area, which middle-aged players experience in most 
competitions (83). Moraly et al. during a five-month trial 
sedentary and non-athletic people who were about 44 years old 
reported that they developed Achilles tendon pain due to 
inactivity after light walks and light physical exercises(84).This 
injury is also seen in normal people who are not athletes who 
suffer from Achilles tendon injury due to strain, trauma or illness 
(85-89). According to the study of Emerson et al. male gymnasts 
cause more damage to their Achilles tendon in jumping and 
landing movements compared to female gymnasts (53). 

According to the study of Notarnicola et al. the incidence of 
Achilles Tendinopathy in young female gymnasts is very high, 
which is 69.5% in the group of artistic gymnasts (67.1%) 
compared to the group of rhythmic gymnasts(90).Several other 
studies of acrobatic exercise are consistent with previous reports 
that the Achilles tendon injury in these athletes is also one of the 
most common injuries (90-93). Ververidis et al. reported that it 
is true that athletes are more prone to injury, but due to the 
muscle strength resulting from high mobility in them, the injury 

heals faster and the person can almost return to previous 
movements faster than any normal person. [58]. Several other 
studies have shown that athletes are more at risk for Achilles 
tendon injury (94-99). A study of the effect of Achilles tendon 
rupture on professional basketball athletes showed that 
basketball players sometimes experience Achilles pain in pre-
match training, but suffer during the match due to collisions and 
improper landings. Severe ruptures of the Achilles tendon, 
which can sometimes cause a person to become incapacitated to 
compete (100). Salnzman et al. Also studied the injuries caused 
in baseball during five years and reported that in the lower body 
injuries of these athletes, the Achilles tendon rupture has the 
highest percentage (101). And there are several other studies on 
group exercise and treatment in line with previous studies that 
the prevalence of Achilles injury in the lower torso of these 
athletes was higher (102-105). 

In general, compared to the rate of onset of injury in normal 
people and athletes, according to reports, athletes are more prone to 
injury, but due to mobility and muscle strength, injured people in 
athletes are treated faster than normal people(8, 106-108) (Figure 3). 

Professional and recreational athletes 
Fouré et al. examined the effects of plyometric training on stiffness 
and Achilles tendon loss properties in novice athletes after 14 
weeks of training on 19 soccer volunteers in the control group and 
20 athletes in the non-training group. 47.28% plyometrine 
exercises are effective in preventing Achilles tendon injury in 
novice athletes (109). According to Morsi et al. during a study on 
the treatment of tendonitis in professional football athletes, due to 
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Figure 4. relates to the percentage of novice and professional athletes and the age of individuals 
 
the thickness of the Achilles tendon, most injuries in athletes tend 
to be undetectable and associated with chronic pain, which can be 
relieved with a few sessions of light exercise. People with severe 
tendonitis can be compensated by a few weeks of rest and the start 
of light exercise (110). Abate et al. examine the high prevalence of 
patellar and Achilles tendonopathies in the U.S. youth futsal team 
during three sports seasons. 9.7 tendons were observed and at the 
end of the season a total of 10 athletes (55.5%) at the end of the 
season showed tendon damage which according to the present 
study shows a high prevalence of tendinopathy in professional 
futsal athletes, often with denervation (111). 

Hutchison et al. regarding the treatment of Achilles tendon 
rupture using a specific management program in professional 
athletes in different disciplines on 215 male athletes who 
suffered Achilles tendon rupture stated that lower body strength 
training in a sports program and a regular treatment period of 1 
to 2 years can help athletes return to sports fields [76]. Smith's et 
al. Also reported that in novice runners during the six-week 
program, 78% of the 185 athletes developed Achilles tendonitis 
due to not attending six-week training sessions (112). Lima et al. 
investigated the effect of neuromuscular shock on muscle 
strength, range of motion and pain intensity of the 
glenohumeral joint in professional handball athletes. Damage in 
the glenohumeral joint causes deviation of the hip and ankle 
angle, which causes stretching and tearing of the Achilles tendon 
and over time causes pain in this part of the athletes (78). 

According to Kimler et al. which looked at the onset of injury 
in skilled and novice runners over a four-year period, novice 
runners began to complain of Achilles pain after a week of 

training (113). According to the reports of Jason Brumit et al. 
injuries in beginner and novice basketball players are more likely 
to rupture the Achilles tendon during the game due to imbalance 
and injury prevention (80). Dillon et al. examined lower 
extremity isometric muscle torque and dorsiflexion range of 
motion with foot tendon injury in 342 novice runners and found 
that mild tears in novice runners caused 68% of Achilles tendon 
injuries. Acute rupture also accounts for 43.5% of injuries (81).  

According to studies, Achilles tendon injury is more common in 
novice athletes than professional athletes (114-117). According to his 
study, both beginners and professional athletes are prone to injury, 
and between these two professional athletes, they undergo a shorter 
treatment period than novice athletes (100, 118-122) (Figure 4). 

Overweight 
Barton et al. who surveyed 6.4 million patients at the health center, 
said that one of the main reasons for Achilles tendon rupture was 
overweight, especially the presence of fat in the lower body(123). 
Vittorio and Valon (2014) said a common cause of non-traumatic 
tendon rupture is local penetration of corticosteroids, This injury 
is more common in overweight people (124). Klein et al. 
Examining the relationship between BMI and Achilles tendon 
injury in 944 patients at a physiotherapy center from 2002 to 2011 
and reported that women with a BMI of 27-30 and men with a 
BMI of 32-29 had mild ruptures, but Both men and women in 
BMI of 35 and older who were obese had more severe ruptures 
treated with surgery(125). Hunt et al. in order to implement a 
weight loss and healthy lifestyle program with sexual sensitivity 
for obese men in the Scottish Premier League football club, 
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randomly selected 747 athletes with an average age of 65-35 years 
and divided them into two control and experimental groups. They 
did 355 people were in the control group and 374 people were in 
the experimental group, who lost weight during 12 months of 
exercise and proper diet. Hunt reported that weight loss in these 
subjects reduced the risk of Achilles tendon rupture by 52.67% 
compared to control subjects [94].  

According to Heyward et al. Overweight due to overload on 
the lower torso of novice runners causes damage to the Achilles 
tendon in obese people (126). 

According to several similar articles to previous articles on the 
impact of overweight on Achilles tendon injury it can be stated 
that due to the anatomy of the Achilles tendon, which is located 
in the lower part of the body and bears the body's weight, obesity 
can be an important cause of Achilles tendon injuries (127-131). 

Concussion 

In conclusion, based on many articles, maybe we can say that, by 
increasing age, the incidence of Achill tendon injuries will 
increase (132-141)Athletes, especially runners, are more exposed 
to Achill ruptures (142-146)Also men will suffer more from 
Achill's disease(147, 148)and exercise therapy and physiotherapy 
can help people who suffer from these problems(143, 149, 150)In 
everyday life and in all sports, the legs bear the entire weight of the 
body, so they are the most vulnerable part of the body, and 
Achilles tendon injury is one of the most common injuries to the 
lower torso, which accounts for more than 42% of all lower 
injuries. 
Of course, factors such as age, gender, athlete hood, and non-
athleticism also affect the onset of injury. Such as rheumatism and 
osteoporosis that occur in old age, but in women who suffer from 
menopause, pain and damage to the Achilles tendon has also been 
reported. 
Also, among athletes, especially sports that focus on the legs, such 
as running and football and sports such as this, Achilles injury 
statistics are significant. Of course, acrobatic and group sports and 
dealing with this injury are not safe from pain, swelling and even 
Severe Achilles tendon ruptures have also been reported in these 
sports. As mentioned, injuries have been reported in normal 
individuals due to the anatomy of the Achilles tendon and body 
bearing. 
Physicians and sports coaches have come up with many ways to 
treat and prevent this injury. Superficial injuries, pain, and 
swelling can usually be treated without surgery with the help of 
inexpensive tools, but severe Achilles tendon ruptures can be 
treated with surgery and long courses of treatment and 

physiotherapy. Follow your former professional sport. 

Acknowledgment 
None 

Conflict of interest:  
None  

Funding support:  
None 

Authors’ contributions:  
All authors made substantial contributions to the conception, 
design, analysis, and interpretation of data. 

References 

1. Rais OJACSS. Heparin treatment of peritenomyosis (peritendinitis) 
crepitans acuta. 1961;268:1-88. 

2. Kvist H, Kvist MJTJoB, volume JSB. The operative treatment of 
chronic calcaneal paratenonitis. 1980;62(3):353-7. 

3. Puddu G, Ippolito E, Postacchini FJTAjosm. A classification of 
Achilles tendon disease. 1976;4(4):145-50. 

4. Aronson N, Winston L, Cohen R, Tarr R. Some aspects of problems 
in runners. Treatment and prevention. Journal of the American 
Podiatric Medical Association. 1977;67(8):595-6. 

5. Godbout C, Ang O, Frenette J. Early voluntary exercise does not 
promote healing in a rat model of Achilles tendon injury. Journal of 
applied physiology. 2006;101(6):1720-6. 

6. Wren TA, Yerby SA, Beaupré GS, Carter DR. Mechanical properties 
of the human achilles tendon. Clinical biomechanics. 2001;16(3):245-
51. 

7. Galloway MT, Jokl P, Dayton OW. Achilles tendon overuse injuries. 
Clinics in sports medicine. 1992;11(4):771-82. 

8. Raikin SM, Garras DN, Krapchev PV. Achilles tendon injuries in a 
United States population. Foot & ankle international. 2013;34(4):475-
80. 

9. Tomlinson DJ, Erskine RM, Morse CI, Pappachan JM, Sanderson-
Gillard E, Onambélé-Pearson GL. The combined effects of obesity 
and ageing on skeletal muscle function and tendon properties in vivo 
in men. Endocrine. 2021:1-12. 

10. Coombes BK, Tucker K, Hug F, Dick TJ. Age-related differences in 
gastrocnemii muscles and Achilles tendon mechanical properties in 
vivo. Journal of Biomechanics. 2020;112:110067. 

11. Mildren RL, Schmidt ME, Eschelmuller G, Carpenter MG, Blouin JS, 
Inglis JT. Influence of age on the frequency characteristics of the 
soleus muscle response to Achilles tendon vibration during standing. 
The Journal of Physiology. 2020;598(22):5231-43. 

12. Ebrahimi A, Loegering IF, Martin JA, Pomeroy RL, Roth JD, Thelen 
DG. Achilles tendon loading is lower in older adults than young 
adults across a broad range of walking speeds. Experimental 
gerontology. 2020;137:110966. 

13. Shamrock AG, Varacallo M. Achilles tendon ruptures. StatPearls 
[Internet]. 2020. 

14. Lieberthal K, Paterson KL, Cook J, Kiss Z, Girdwood M, Bradshaw 
EJ. Prevalence and factors associated with asymptomatic Achilles 



e53                                                                                                                                                                                                               Fatahi et al. 
 

Journal of Clinical Physiotherapy Research. 2022;7(1): e53 

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy 

tendon pathology in male distance runners. Physical Therapy in 
Sport. 2019;39:64-8. 

15. Caldwell J, Vosseller JT. Maximizing Return to Sports After Achilles 
Tendon Rupture in Athletes. Foot and ankle clinics. 2019;24(3):439-
45. 

16. Janssen I, van der Worp H, Hensing S, Zwerver J. Investigating 
Achilles and patellar tendinopathy prevalence in elite athletics. 
Research in Sports Medicine. 2018;26(1):1-12. 

17. Lemme NJ, Li NY, DeFroda SF, Kleiner J, Owens BD. Epidemiology 
of Achilles tendon ruptures in the United States: athletic and 
nonathletic injuries from 2012 to 2016. Orthopaedic journal of sports 
medicine. 2018;6(11):2325967118808238. 

18. Jandacka D, Silvernail JF, Uchytil J, Zahradnik D, Farana R, Hamill J. 
Do athletes alter their running mechanics after an Achilles tendon 
rupture? Journal of foot and ankle research. 2017;10(1):1-8. 

19. Byrne PA, Hopper GP, Wilson WT, Mackay GM. Knotless repair of 
Achilles tendon rupture in an elite athlete: return to competition in 
18 weeks. The Journal of Foot and Ankle Surgery. 2017;56(1):121-4. 

20. Histen K, Arntsen J, L’Hereux L, Heeren J, Wicki B, Saint S, et al. 
Achilles tendon properties of minimalist and traditionally shod 
runners. Journal of sport rehabilitation. 2017;26(2):159-64. 

21. Yasuda T, Shima H, Mori K, Kizawa M, Neo M. Direct repair of 
chronic Achilles tendon ruptures using scar tissue located between 
the tendon stumps. JBJS. 2016;98(14):1168-75. 

22. Maffulli N, Via AG, Oliva F. Achilles tendon rupture.  Arthroscopy 
and Sport Injuries: Springer; 2016. p. 77-81. 

23. Arverud ED-, Anundsson P, Hardell E, Barreng G, Edman G, Latifi 
A, et al. Ageing, deep vein thrombosis and male gender predict poor 
outcome after acute Achilles tendon rupture. The bone & joint 
journal. 2016;98(12):1635-41. 

24. Docking SI, Rosengarten SD, Daffy J, Cook J. Structural integrity is 
decreased in both Achilles tendons in people with unilateral Achilles 
tendinopathy. Journal of science and medicine in sport. 
2015;18(4):383-7. 

25. O’Neill S, Watson PJ, Barry S. Why are eccentric exercises effective 
for achilles tendinopathy? International journal of sports physical 
therapy. 2015;10(4):552. 

26. Turan A, Teber MA, Yakut ZI, Unlu HA, Hekimoglu B. 
SonoelastographÄ±c assessment of the age-related changes of the 
Achilles tendon. Medical ultrasonography. 2015;17(1):58-61. 

27. Liu P, Wang J, Zhao F, Xu Y, Ao Y. Anatomic, arthroscopically 
assisted, mini-open fibular collateral ligament reconstruction: An in 
vitro biomechanical study. The American journal of sports medicine. 
2014;42(2):373-81. 

28. Kaniki N, Willits K, Mohtadi NG, Fung V, Bryant D. A retrospective 
comparative study with historical control to determine the 
effectiveness of platelet-rich plasma as part of nonoperative treatment 
of acute Achilles tendon rupture. Arthroscopy: The Journal of 
Arthroscopic & Related Surgery. 2014;30(9):1139-45. 

29. Wearing SC, Hooper SL, Grigg NL, Nolan G, Smeathers JE. 
Overweight and obesity alters the cumulative transverse strain in the 
Achilles tendon immediately following exercise. Journal of Bodywork 
and Movement Therapies. 2013;17(3):316-21. 

30. Jallageas R, Bordes J, Daviet J-C, Mabit C, Coste C. Evaluation of 
surgical treatment for ruptured Achilles tendon in 31 athletes. 
Orthopaedics & Traumatology: Surgery & Research. 2013;99(5):577-
84. 

31. Waugh C, Blazevich A, Fath F, Korff T. Age‐related changes in 
mechanical properties of the Achilles tendon. Journal of anatomy. 
2012;220(2):144-55. 

32. Vestergaard P, Jørgensen JOL, Olesen JL, Bosnjak E, Holm L, Frystyk 
J, et al. Local administration of growth hormone stimulates tendon 
collagen synthesis in elderly men. Journal of Applied Physiology. 
2012;113(9):1432-8. 

33. Abate M, Schiavone C, Pelotti P, Salini V. Limited joint mobility 
(LJM) in elderly subjects with type II diabetes mellitus. Archives of 
gerontology and geriatrics. 2011;53(2):135-40. 

34. Herbort M, Raschke M. Ligament ruptures of the lower extremity in 
the elderly. Der Unfallchirurg. 2011;114(8):671-80. 

35. Gaida JE, Alfredson H, Kiss ZS, Bass SL, Cook JL. Asymptomatic 
Achilles tendon pathology is associated with a central fat distribution 
in men and a peripheral fat distribution in women: a cross sectional 
study of 298 individuals. BMC musculoskeletal disorders. 
2010;11(1):1-9. 

36. Walls R, Brennan S, Hodnett P, O’byrne J, Eustace S, Stephens M. 
Overuse ankle injuries in professional Irish dancers. Foot and ankle 
surgery. 2010;16(1):45-9. 

37. Shirzad K, Hewitt JD, Kiesau C, Parekh SG. Return to football after 
Achilles tendon rupture. 2010. 

38. Oztekin HH, Boya H, Ozcan O, Zeren B, Pinar P. Foot and ankle 
injuries and time lost from play in professional soccer players. The 
Foot. 2009;19(1):22-8. 

39. Van Ginckel A, Thijs Y, Hesar NGZ, Mahieu N, De Clercq D, Roosen 
P, et al. Intrinsic gait-related risk factors for Achilles tendinopathy in 
novice runners: a prospective study. Gait & posture. 2009;29(3):387-
91. 

40. Abrahámová D, Mancini M, Hlavačka F, Chiari L. The age-related 
changes of trunk responses to Achilles tendon vibration. 
Neuroscience letters. 2009;467(3):220-4. 

41. Sankey RA, Brooks JH, Kemp SP, Haddad FS. The epidemiology of 
ankle injuries in professional rugby union players. The American 
journal of sports medicine. 2008;36(12):2415-24. 

42. Strauss EJ, Ishak C, Jazrawi L, Sherman O, Rosen J. Operative 
treatment of acute Achilles tendon ruptures: an institutional review 
of clinical outcomes. Injury. 2007;38(7):832-8. 

43. Lee DK. Achilles tendon repair with acellular tissue graft 
augmentation in neglected ruptures. The Journal of foot and ankle 
surgery. 2007;46(6):451-5. 

44. Cook J, Bass S, Black J. Hormone therapy is associated with smaller 
Achilles tendon diameter in active post‐menopausal women. 
Scandinavian journal of medicine & science in sports. 
2007;17(2):128-32. 

45. Trojian TH, Collins S. The anterior cruciate ligament tear rate varies 
by race in professional women's basketball. The American journal of 
sports medicine. 2006;34(6):895-8. 

46. Goren D, Ayalon M, Nyska M. Isokinetic strength and endurance 
after percutaneous and open surgical repair of Achilles tendon 
ruptures. Foot & ankle international. 2005;26(4):286-90. 

47. Rettig AC, Liotta FJ, Klootwyk TE, Porter DA, Mieling P. Potential 
risk of rerupture in primary Achilles tendon repair in athletes 
younger than 30 years of age. The American journal of sports 
medicine. 2005;33(1):119-23. 

48. See E, Ng G, Ng C, Fung D. Running exercises improve the strength 
of a partially ruptured Achilles tendon. British journal of sports 
medicine. 2004;38(5):597-600. 

49. Bruggeman NB, Turner NS, Dahm DL, Voll AE, Hoskin TL, Jacofsky 
DJ, et al. Wound complications after open Achilles tendon repair: an 
analysis of risk factors. Clinical Orthopaedics and Related Research®. 
2004;427:63-6. 

50. Hansen P, Aagaard P, Kjaer M, Larsson B, Magnusson SP. Effect of 



Review on Achilles Injuries                                                                                                                                                                                                             e53 
 

Journal of Clinical Physiotherapy Research. 2022;7(1): e53 

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy 

habitual running on human Achilles tendon load-deformation 
properties and cross-sectional area. Journal of applied physiology. 
2003;95(6):2375-80. 

51. Bleakney RR, Tallon C, Wong JK, Lim KP, Maffulli N. Long-term 
ultrasonographic features of the Achilles tendon after rupture. 
Clinical Journal of Sport Medicine. 2002;12(5):273-8. 

52. Langberg H, Olesen J, Skovgaard D, Kjær M. Age related blood flow 
around the Achilles tendon during exercise in humans. European 
journal of applied physiology. 2001;84(3):246-8. 

53. Gibbon WW, Cooper JR, Radcliffe GS. Distribution of 
sonographically detected tendon abnormalities in patients with a 
clinical diagnosis of chronic achilles tendinosis. Journal of clinical 
ultrasound. 2000;28(2):61-6. 

54. Nestorson J, Movin T, Möller M, Karlsson J. Function after Achilles 
tendon rupture in the elderly: 25 patients older than 65 years followed 
for 3 years. Acta Orthopaedica Scandinavica. 2000;71(1):64-8. 

55. Suchak AA, Bostick G, Reid D, Blitz S, Jomha N. The incidence of 
Achilles tendon ruptures in Edmonton, Canada. Foot & ankle 
international. 2005;26(11):932-6. 

56. Damuth E, Heidelbaugh J, Malani PN, Cinti SK. An elderly patient 
with fluoroquinolone-associated Achilles tendinitis. The American 
journal of geriatric pharmacotherapy. 2008;6(5):264-8. 

57. Čretnik A, KošKir R, Kosanović M. Incidence and outcome of 
operatively treated Achilles tendon rupture in the elderly. Foot & 
ankle international. 2010;31(1):14-8. 

58. Mikashima Y, Kawamura K, Miyawaki M, Murakoshi K, Usami N, 
Momohara S. Neglected spontaneous rupture of the Achilles tendon 
in elderly patients with rheumatoid arthritis. JCR: Journal of Clinical 
Rheumatology. 2010;16(5):221-4. 

59. Murakoshi K, Momohara S, Ikari K, Iwamoto T, Kawamura K, 
Tomatsu T, et al. Neglected spontaneous rupture of the Achilles’ 
tendon in patients with systemic lupus erythematosus. Modern 
rheumatology. 2006;16(5):324-6. 

60. Barber L, Barrett R, Lichtwark G. Medial gastrocnemius muscle 
fascicle active torque-length and Achilles tendon properties in young 
adults with spastic cerebral palsy. Journal of biomechanics. 
2012;45(15):2526-30. 

61. Neugebauer JM, Hawkins DA. Identifying factors related to Achilles 
tendon stress, strain, and stiffness before and after 6 months of 
growth in youth 10–14 years of age. Journal of biomechanics. 
2012;45(14):2457-61. 

62. Stenroth L, Peltonen J, Cronin NJ, Sipilä S, Finni T. Age-related 
differences in Achilles tendon properties and triceps surae muscle 
architecture in vivo. Journal of applied physiology. 
2012;113(10):1537-44. 

63. Peffers MJ, Thorpe CT, Collins JA, Eong R, Wei TK, Screen HR, et al. 
Proteomic analysis reveals age-related changes in tendon matrix 
composition, with age-and injury-specific matrix fragmentation. 
Journal of Biological Chemistry. 2014;289(37):25867-78. 

64. Adirim TA, Cheng TL. Overview of injuries in the young athlete. 
Sports medicine. 2003;33(1):75-81. 

65. Gillett JG, Lichtwark GA, Boyd RN, Barber LA. FAST CP: protocol of 
a randomised controlled trial of the efficacy of a 12-week combined 
Functional Anaerobic and Strength Training programme on muscle 
properties and mechanical gait deficiencies in adolescents and young 
adults with spastic-type cerebral palsy. BMJ open. 2015;5(6). 

66. Hansen M, Kongsgaard M, Holm L, Skovgaard D, Magnusson SP, 
Qvortrup K, et al. Effect of estrogen on tendon collagen synthesis, 
tendon structural characteristics, and biomechanical properties in 
postmenopausal women. Journal of Applied Physiology. 

2009;106(4):1385-93. 
67. Fouré A, Cornu C, McNair PJ, Nordez A. Gender differences in both 

active and passive parts of the plantar flexors series elastic component 
stiffness and geometrical parameters of the muscle–tendon complex. 
Journal of Orthopaedic Research. 2012;30(5):707-12. 

68. Longo UG, Fazio V, Poeta ML, Rabitti C, Franceschi F, Maffulli N, et 
al. Bilateral consecutive rupture of the quadriceps tendon in a man 
with BstUI polymorphism of the COL5A1 gene. Knee Surgery, Sports 
Traumatology, Arthroscopy. 2010;18(4):514-8. 

69. Gwynne-Jones DP, Sims M. Epidemiology and outcomes of acute 
Achilles tendon rupture with operative or nonoperative treatment 
using an identical functional bracing protocol. Foot & Ankle 
International. 2011;32(4):337-43. 

70. Winkelhagen J. Epidemiology and outcomes of acute Achilles tendon 
rupture with operative or nonoperative treatment using an identical 
functional bracing protocol. Nederlands Tijdschrift voor 
Traumatologie. 2012;20(3):102-3. 

71. Kraemer R, Wuerfel W, Lorenzen J, Busche M, Vogt PM, Knobloch 
K. Analysis of hereditary and medical risk factors in Achilles 
tendinopathy and Achilles tendon ruptures: a matched pair analysis. 
Archives of orthopaedic and trauma surgery. 2012;132(6):847-53. 

72. Ganse B, Degens H, Drey M, Korhonen M, McPhee J, Müller K, et al. 
Impact of age, performance and athletic event on injury rates in 
master athletics–First results from an ongoing prospective study. 
Journal of Musculoskeletal and Neuronal Interactions. 
2014;14(2):148-54. 

73. Huttunen TT, Kannus P, Rolf C, Felländer-Tsai L, Mattila VM. Acute 
Achilles tendon ruptures: incidence of injury and surgery in Sweden 
between 2001 and 2012. The American journal of sports medicine. 
2014;42(10):2419-23. 

74. Mattila VM, Huttunen TT, Haapasalo H, Sillanpää P, Malmivaara A, 
Pihlajamäki H. Declining incidence of surgery for Achilles tendon 
rupture follows publication of major RCTs: evidence-influenced 
change evident using the Finnish registry study. British journal of 
sports medicine. 2015;49(16):1084-6. 

75. Wang D, Sandlin MI, Cohen JR, Lord EL, Petrigliano FA, SooHoo 
NF. Operative versus nonoperative treatment of acute Achilles 
tendon rupture: an analysis of 12,570 patients in a large healthcare 
database. Foot and Ankle Surgery. 2015;21(4):250-3. 

76. Cramer A, Jacobsen NC, Hansen MS, Sandholdt H, Hölmich P, 
Barfod KW. Outcome after acute Achilles tendon rupture is not 
negatively affected by female sex and age over 65 years. Knee Surgery, 
Sports Traumatology, Arthroscopy. 2020;28(12):3994-4002. 

77. Nilsson-Helander K, Grävare Silbernagel K, Thomeé R, Faxén E, 
Olsson N, Eriksson BI, et al. Acute Achilles tendon rupture: a 
randomized, controlled study comparing surgical and nonsurgical 
treatments using validated outcome measures. The American journal 
of sports medicine. 2010;38(11):2186-93. 

78. Andrew G, Jonathan S. Comparison of Achilles tendon loading 
between male and female recreational runners. Journal of Human 
Kinetics. 2014;44:155. 

79. Vosseller JT, Ellis SJ, Levine DS, Kennedy JG, Elliott AJ, Deland JT, et 
al. Achilles tendon rupture in women. Foot & ankle international. 
2013;34(1):49-53. 

80. Nyyssönen T, Lüthje P, Kröger H. The increasing incidence and 
difference in sex distribution of Achilles tendon rupture in Finland in 
1987–1999. Scandinavian Journal of Surgery. 2008;97(3):272-5. 

81. Pardes A, Freedman B, Fryhofer G, Salka N, Bhatt P, Soslowsky L. 
Males have inferior Achilles tendon material properties compared to 
females in a rodent model. Annals of biomedical engineering. 



e53                                                                                                                                                                                                               Fatahi et al. 
 

Journal of Clinical Physiotherapy Research. 2022;7(1): e53 

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy 

2016;44(10):2901-10. 
82. Grävare Silbernagel K, Brorsson A, Olsson N, Eriksson BI, Karlsson 

J, Nilsson-Helander K. Sex differences in outcome after an acute 
Achilles tendon rupture. Orthopaedic journal of sports medicine. 
2015;3(6):2325967115586768. 

83. Fahlström M, Lorentzon R, Alfredson H. Painful conditions in the 
Achilles tendon region: a common problem in middle-aged 
competitive badminton players. Knee Surgery, Sports Traumatology, 
Arthroscopy. 2002;10(1):57-60. 

84. Sayana MK, Maffulli N. Eccentric calf muscle training in non-athletic 
patients with Achilles tendinopathy. Journal of Science and Medicine 
in Sport. 2007;10(1):52-8. 

85. Rees J, Lichtwark G, Wolman R, Wilson A. The mechanism for 
efficacy of eccentric loading in Achilles tendon injury; an in vivo 
study in humans. Rheumatology. 2008;47(10):1493-7. 

86. Langberg H, Ellingsgaard H, Madsen T, Jansson J, Magnusson S, 
Aagaard P, et al. Eccentric rehabilitation exercise increases 
peritendinous type I collagen synthesis in humans with Achilles 
tendinosis. Scandinavian journal of medicine & science in sports. 
2007;17(1):61-6. 

87. Wren TA, Lindsey DP, Beaupré GS, Carter DR. Effects of creep and 
cyclic loading on the mechanical properties and failure of human 
Achilles tendons. Annals of biomedical engineering. 2003;31(6):710-
7. 

88. Funk JR, Crandall JR, Tourret LJ, MacMahon CB, Bass CR, Patrie JT, 
et al. The axial injury tolerance of the human foot/ankle complex and 
the effect of Achilles tension. J Biomech Eng. 2002;124(6):750-7. 

89. Lorimer AV, Hume PA. Stiffness as a risk factor for achilles tendon 
injury in running athletes. Sports Medicine. 2016;46(12):1921-38. 

90. Notarnicola A, Maccagnano G, Di Leo M, Tafuri S, Moretti B. 
Overload and neovascularization of Achilles tendons in young artistic 
and rhythmic gymnasts compared with controls: an observational 
study. Musculoskeletal surgery. 2014;98(2):115-20. 

91. Caine D, Knutzen K, Howe W, Keeler L, Sheppard L, Henrichs D, et 
al. A three-year epidemiological study of injuries affecting young 
female gymnasts. Physical Therapy in Sport. 2003;4(1):10-23. 

92. Hume P, editor SKIPP FROM HEAD TO TOES: SPORTS 
KINESIOLOGY, INJURY PREVENTION AND PERFORMANCE-
CONCUSSION TO ACHILLES INJURY BIOMECHANICS. ISBS-
Conference Proceedings Archive; 2015. 

93. Ribbans WJ, Henman PD, Bliss WH. Achilles tendon ruptures in 
teenagers involved in elite gymnastics. Sports Orthopaedics and 
Traumatology. 2016;32(4):375-9. 

94. Schepsis AA, Jones H, Haas AL. Achilles tendon disorders in athletes. 
The American journal of sports medicine. 2002;30(2):287-305. 

95. Wertz J, Galli M, Borchers JR. Achilles tendon rupture: risk 
assessment for aerial and ground athletes. Sports Health. 
2013;5(5):407-9. 

96. Kujala UM, Sarna S, Kaprio J. Cumulative incidence of achilles 
tendon rupture and tendinopathy in male former elite athletes. 
Clinical Journal of Sport Medicine. 2005;15(3):133-5. 

97. Patterson-Kane JC, Rich T. Achilles tendon injuries in elite athletes: 
lessons in pathophysiology from their equine counterparts. ILAR 
journal. 2014;55(1):86-99. 

98. Alfredson H, Cook J. A treatment algorithm for managing Achilles 
tendinopathy: new treatment options. British journal of sports 
medicine. 2007;41(4):211-6. 

99. Thompson J, Baravarian B. Acute and chronic Achilles tendon 
ruptures in athletes. Clinics in podiatric medicine and surgery. 
2011;28(1):117-35. 

100. Siu R, Ling SK, Fung N, Pak N, Yung PS. Prognosis of elite 
basketball players after an Achilles tendon rupture. Asia-Pacific 
journal of sports medicine, arthroscopy, rehabilitation and 
technology. 2020;21:5-10. 

101. Saltzman BM, Tetreault MW, Bohl DD, Tetreault D, Lee S, Bach Jr 
BR. Analysis of Player Statistics in Major League Baseball Players 
Before and After Achilles Tendon Repair. HSS Journal®. 
2018;14(2):223-4. 

102. Soligard T, Schwellnus M, Alonso J-M, Bahr R, Clarsen B, Dijkstra 
HP, et al. How much is too much?(Part 1) International Olympic 
Committee consensus statement on load in sport and risk of injury. 
British journal of sports medicine. 2016;50(17):1030-41. 

103. Jackson PD. Collision sports. Injury and repair.: D Fevre.(Pp 280;£ 
25.00.) Butterworth Heinemann, 1998. ISBN 0-7506-3142-2. Copies 
can be ordered from Heinemann Customer Services, Direct Mail 
Department, PO Box 840, Oxford OX2 8YW. Tel: 01865 314627; Fax: 
01865 314091. British Association of Sport and Excercise Medicine; 
2000. 

104. Brazier J, Antrobus M, Stebbings GK, Day SH, Heffernan SM, 
Cross MJ, et al. Tendon and ligament injuries in elite rugby: The 
potential genetic influence. Sports. 2019;7(6):138. 

105. Emerson C, Morrissey D, Perry M, Jalan R. Ultrasonographically 
detected changes in Achilles tendons and self reported symptoms in 
elite gymnasts compared with controls–an observational study. 
Manual therapy. 2010;15(1):37-42. 

106. Child S, Bryant AL, Clark RA, Crossley KM. Mechanical properties 
of the achilles tendon aponeurosis are altered in athletes with achilles 
tendinopathy. The American journal of sports medicine. 
2010;38(9):1885-93. 

107. Longo UG, Petrillo S, Maffulli N, Denaro V. Acute achilles tendon 
rupture in athletes. Foot and ankle clinics. 2013;18(2):319-38. 

108. Maffulli N, Longo UG, Maffulli GD, Khanna A, Denaro V. Achilles 
tendon ruptures in elite athletes. Foot & Ankle International. 
2011;32(1):9-15. 

109. Fouré A, Nordez A, Cornu C. Plyometric training effects on 
Achilles tendon stiffness and dissipative properties. Journal of applied 
physiology. 2010;109(3):849-54. 

110. Jhingan S, Perry M, O’Driscoll G, Lewin C, Teatino R, Malliaras P, 
et al. Thicker Achilles tendons are a risk factor to develop Achilles 
tendinopathy in elite professional soccer players. Muscles, ligaments 
and tendons journal. 2011;1(2):51. 

111. Abate M, Schiavone C, Salini V. High prevalence of patellar and 
achilles tendinopathies in futsal athletese. Journal of Sports Science 
and Medicine. 2012;11(1):180-1. 

112. Smits D-W, Huisstede B, Verhagen E, van der Worp H, 
Kluitenberg B, van Middelkoop M, et al. Short-term absenteeism and 
health care utilization due to lower extremity injuries among novice 
runners: a prospective cohort study. Clinical journal of sport 
medicine. 2016;26(6):502-9. 

113. Kemler E, Blokland D, Backx F, Huisstede B. Differences in injury 
risk and characteristics of injuries between novice and experienced 
runners over a 4-year period. The Physician and sportsmedicine. 
2018;46(4):485-91. 

114. Heyward OW, Rabello LM, van der Woude L, van den Akker-
Scheek I, Gokeler A, van der Worp H, et al. The effect of load on 
Achilles tendon structure in novice runners. Journal of science and 
medicine in sport. 2018;21(7):661-5. 

115. Nielsen RO, Rønnow L, Rasmussen S, Lind M. A prospective study 
on time to recovery in 254 injured novice runners. PloS one. 
2014;9(6):e99877. 



Review on Achilles Injuries                                                                                                                                                                                                             e53 
 

Journal of Clinical Physiotherapy Research. 2022;7(1): e53 

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy 

116. Kluitenberg B, van Middelkoop M, Verhagen E, Hartgens F, 
Huisstede B, Diercks R, et al. The impact of injury definition on injury 
surveillance in novice runners. Journal of science and medicine in 
sport. 2016;19(6):470-5. 

117. Restrepo-Villamizar J, Verhagen E, Vos S, editors. Defining the 
Individual Injury Profile of Recreational Runners: Integrating Off-
Training and Subjective Factors into the Assessment of Non-
Professional Athletes. Multidisciplinary Digital Publishing Institute 
Proceedings; 2020. 

118. Vadalà A, Lanzetti RM, Ciompi A, Rossi C, Lupariello D, Ferretti 
A. Functional evaluation of professional athletes treated with a mini-
open technique for Achilles tendon rupture. Muscles, ligaments and 
tendons journal. 2014;4(2):177. 

119. Lorimer AV, Hume PA. Achilles tendon injury risk factors 
associated with running. Sports Medicine. 2014;44(10):1459-72. 

120. Sonnery-Cottet B, Daggett M, Gardon R, Pupim B, Clechet J, 
Thaunat M. Surgical management of recurrent musculotendinous 
hamstring injury in professional athletes. Orthopaedic journal of 
sports medicine. 2015;3(10):2325967115606393. 

121. Balaban M, Idilman IS, Ipek A, Ikiz SS, Bektaser B, Gumus M. 
Elastographic findings of Achilles tendons in asymptomatic 
professional male volleyball players. Journal of Ultrasound in 
Medicine. 2016;35(12):2623-8. 

122. Gajhede-Knudsen M, Ekstrand J, Magnusson H, Maffulli N. 
Recurrence of Achilles tendon injuries in elite male football players is 
more common after early return to play: an 11-year follow-up of the 
UEFA Champions League injury study. British journal of sports 
medicine. 2013;47(12):763-8. 

123. Jacoby L. Impact of age, sex, obesity, and steroid use on quinolone-
associated tendon disorders. Journal of Emergency Medicine. 
2013;3(44):733-4. 

124. Vallone G, Vittorio T. Complete Achilles tendon rupture after local 
infiltration of corticosteroids in the treatment of deep retrocalcaneal 
bursitis. Journal of ultrasound. 2014;17(2):165-7. 

125. Klein EE, Weil Jr L, Weil Sr LS, Fleischer AE. Body mass index and 
achilles tendonitis: a 10-year retrospective analysis. Foot & ankle 
specialist. 2013;6(4):276-82. 

126. Rabello L, Heyward O, van der Woude L, Van den Akker-Scheek I, 
van der Worp H. P1: The effect of load on Achilles tendon structure 
in novice runners. Online Journal of Rural Nursing & Health Care. 
2017;17(1):SS4-SS. 

127. Hillam JS, Mohile N, Smyth N, Kaplan J, Aiyer A. The effect of 
obesity on Achilles rupture repair. Foot & ankle specialist. 
2019;12(6):503-12. 

128. Ahmad J, Jones K. The effect of obesity on surgical treatment of 
Achilles tendon ruptures. JAAOS-Journal of the American Academy 
of Orthopaedic Surgeons. 2017;25(11):773-9. 

129. Steinberg N, Eliakim A, Elbaz L, Pantanowitz M, Zeev A, Nemet D. 
The influence of a multidisciplinary intervention program on 
Achilles tendon structure in children with overweight and obesity. 
European journal of pediatrics. 2020;179:1787-96. 

130. Steinberg N, Eliakim A, Elbaz L, Pantanowitz M, Zeev A, Nemet D. 
Achilles tendon tissue structure in children with overweight and 
children with obesity. Physical & occupational therapy in pediatrics. 
2020;40(3):330-44. 

131. Wise BL, Peloquin C, Choi H, Lane NE, Zhang Y. Impact of age, 
sex, obesity, and steroid use on quinolone-associated tendon 
disorders. The American journal of medicine. 2012;125(12):1228. 
e23-. e28. 

132. Tomlinson DJ, Erskine RM, Morse CI, Pappachan JM, Sanderson-

Gillard E, Onambélé-Pearson GLJE. The combined effects of obesity 
and ageing on skeletal muscle function and tendon properties in vivo 
in men. 2021;72(2):411-22. 

133. Coombes BK, Tucker K, Hug F, Dick TJJJob. Age-related 
differences in gastrocnemii muscles and Achilles tendon mechanical 
properties in vivo. 2020;112:110067. 

134. Mildren RL, Schmidt ME, Eschelmuller G, Carpenter MG, Blouin 
JS, Inglis JTJTJoP. Influence of age on the frequency characteristics of 
the soleus muscle response to Achilles tendon vibration during 
standing. 2020;598(22):5231-43. 

135. Ebrahimi A, Loegering IF, Martin JA, Pomeroy RL, Roth JD, 
Thelen DGJEg. Achilles tendon loading is lower in older adults than 
young adults across a broad range of walking speeds. 
2020;137:110966. 

136. Arverud ED-, Anundsson P, Hardell E, Barreng G, Edman G, Latifi 
A, et al. Ageing, deep vein thrombosis and male gender predict poor 
outcome after acute Achilles tendon rupture. 2016;98(12):1635-41. 

137. Turan A, Teber MA, Yakut ZI, Unlu HA, Hekimoglu BJMu. 
SonoelastographÄ±c assessment of the age-related changes of the 
Achilles tendon. 2015;17(1):58-61. 

138. Waugh C, Blazevich A, Fath F, Korff TJJoa. Age‐related changes in 
mechanical properties of the Achilles tendon. 2012;220(2):144-55. 

139. Hirtler L, Ederer M, Faber M, Weninger PJIJoO. The inferior 
medial genicular artery and its vascularization of the pes anserinus 
superficialis. 2016;50(6):677-85. 

140. Rettig AC, Liotta FJ, Klootwyk TE, Porter DA, Mieling PJTAJoSM. 
Potential risk of rerupture in primary Achilles tendon repair in 
athletes younger than 30 years of age. 2005;33(1):119-23. 

141. Gibbon WW, Cooper JR, Radcliffe GSJJocu. Distribution of 
sonographically detected tendon abnormalities in patients with a 
clinical diagnosis of chronic achilles tendinosis. 2000;28(2):61-6. 

142. Shamrock AG, Varacallo M. Achilles tendon rupture.  StatPearls 
[Internet]: StatPearls Publishing; 2021. 

143. Lieberthal K, Paterson KL, Cook J, Kiss Z, Girdwood M, Bradshaw 
EJJPtis. Prevalence and factors associated with asymptomatic Achilles 
tendon pathology in male distance runners. 2019;39:64-8. 

144. Janssen I, van der Worp H, Hensing S, Zwerver JJRiSM. 
Investigating Achilles and patellar tendinopathy prevalence in elite 
athletics. 2018;26(1):1-12. 

145. Jallageas R, Bordes J, Daviet J-C, Mabit C, Coste CJO, Surgery T, et 
al. Evaluation of surgical treatment for ruptured Achilles tendon in 
31 athletes. 2013;99(5):577-84. 

146. Van Ginckel A, Thijs Y, Hesar NGZ, Mahieu N, De Clercq D, 
Roosen P, et al. Intrinsic gait-related risk factors for Achilles 
tendinopathy in novice runners: a prospective study. 2009;29(3):387-
91. 

147. Gaida JE, Alfredson H, Kiss ZS, Bass SL, Cook JLJBMD. 
Asymptomatic Achilles tendon pathology is associated with a central 
fat distribution in men and a peripheral fat distribution in women: a 
cross sectional study of 298 individuals. 2010;11(1):1-9. 

148. Cook J, Bass S, Black JJSjom, sports si. Hormone therapy is 
associated with smaller Achilles tendon diameter in active post‐
menopausal women. 2007;17(2):128-32. 

149. O’Neill S, Watson PJ, Barry SJIjospt. Why are eccentric exercises 
effective for achilles tendinopathy? 2015;10(4):552. 

150. See E, Ng G, Ng C, Fung DJBjosm. Running exercises improve the 
strength of a partially ruptured Achilles tendon. 2004;38(5):597-600. 

 


