
A total of 12 studies were finally included. Moderate quality evidence suggest CSA is 
well correlated with tendinous pain but not with functionality (5 RCTs, n=334 subjects). 
About the thickness, evidence is controversial: 2 RCTs and 3 OS studies (n=361 
subjects) support the association of tendon anteroposterior diameter and pain 
intensity and functionality and 4 RCTs (n = 179) do not. Weak evidence supports the 
neovascularity as a predictor of pain severity and functionality (n=4 RTCs,n=143 
subjects) but the absence of relevant quality studies suggest moderate association 
between blood flow and tendon functionality (2 OS,n=112 subjects). Very weak 
evidence shows hypoechoneicity as a US imaging finding significantly correlated with 
pain (1 OS,n= 92 subjects). 
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INTRODUCTION

METHODS

RESULTS

CONCLUSION

Musculoskeletal ultrasound imaging is a diagnostic tool to asses tendon structural 
but are not well correlated to lower limb tendinopathy symptoms. 

A systematic review was performed following PRISMA statement using the MeSH 
keywords “Ultrasonography” AND “Tendinopathy” AND “lower extremity” in 
electronic databases MEDLINE (PubMED), CINAHL and PEDro Database between 17th 
February 2020 to 30th March 2020. The eligibility criteria were: (1) randomized 
clinical trials (RCTs) or observational studies (OS) (2) published between 2010 and 
2020 where (3) subjects were diagnosed of lower limb tendinopathy through US 
imaging and (4) included outcome of pain, functionality and US musculoskeletal 
findings as cross sectional area (CSA), thickness, vascularity and echogenicity. 
Methodological quality and risk of bias of RCTs and OS were  assessed with PEDro 
scale, ROB 2.0 and NewCastle-Ottawa scale respectively.

Ultrasound imaging as CSA and thickness but not neovascularization and 
hypoechogenicity are reliable findings to evaluate lower limb tendinopathic process
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OBJECTIVE2.
To update evidence about the relationship between tissue changes evaluated 
with US imaging and clinical status in lower limb tendinopathy.

Records identified through database 
searching 

Records after duplicates removed  

N=131 
Records excluded 

N=89

Records screened for relevance 

N=42  

Full-text articles excluded whit 
reasons for exclusion  

N=30

Full-text articles assessed for elegibility 

N=42 

Studies included in qualitative synthesis 

N=12

AUTHORS, YEAR OBJECTIVE RESULTS

Stecco A. et al., 2015
Evaluate the thickness of the paratendon, evaluated by 
ultrasound, in a population of symptomatic and 
asymptomatic patients.

• All UTC scan result measurements showed no significant changes between baseline 
and follow-up measurements. 

• There were no significant changes in CSA and intergroup thickness. 
• The VISA-P questionnaire showed significant improvement after 4 weeks. 

Romero-Morales C. et 
al., 2019

Evaluate and quantify with ultrasound images the 
thickness of the Achilles tendon, the CSA, the length of 
the Kager fat pad and the gastrocnemio-soleus penalty 
angle between chronic Achilles tendinopathy and healthy 
subjects

• No significant differences were found at the beginning 
• among the groups in ultrasound findings (basal characteristics of thickness and 

vascularity)

 Boesen AP. et al., 
2019

Compare in the short, medium and long term the effect of 
HVI with and without corticosteroids between people 
with Achilles tendinopathy.

• In the group of (VISA-A-75.06 on average) the mean value of the achilles tendon 
thickness was 6.88mm, and 4.51mm in the control group.  

• There is a significant difference in the thickness of the Achilles tendon. 

Albano D. et al., 2017

Evaluate the correlation between MRI and ultrasound 
findings and clinical outcome after intratendinous 
injection of platelet-rich plasma or stromal vascular 
fraction derived from adipose tissue in patients with non-
insertional Achilles tendinopathy.

• There is a link between increased tendon thickness and Achilles tendon cross-
sectional area and tendinopathy  

Praet SFE. et al., 2018

Investigate the association between the ultrasound VM 
with CEUS, scores (VISA-A) and the intrinsic sensitivity of 
the Achilles tendon, as well as two different Power 
Doppler modes. 

• Tendon thickness decreased significantly in both groups at all time points (P <0.05), 
but more in corticosteroid HVI versus corticosteroid-free HVI at 6 and 12 weeks (P 
<0.05) but not at 24 weeks. 

Bakkegaard M. et al., 
2015

Study structural changes determined by ultrasound for 
outcome prognosis in patients with symptomatic Achilles 
tendinopathy and investigate whether there is an 
association between ultrasound findings and pain 
measured by analog visual scale (VAS) and an overall 
assessment score

• There was significant increase in tendon thickness measured by MRI and ultrasound 
and doppler signal power. 

• There were no significant differences between the pre- and post-treatment cross-
sectional area, signal strength, and eco-texture. 

Krogh TP. et al., 2016 

Determine whether an injection of PRP is more effective 
than isotonic saline solution in the treatment of chronic 
aquilean mid-section tendinopathy, assessing severity 
with scale (VISA-A)

• No significant associations were found between power Doppler ultrasound and 
CEUS-based Microvascularity or between CEUS-based Microvascularity and the 
extracorporeal shock wave detection threshold. 

Nuri L. et al., 2017

Repeated effect of submaximum isometric plantar flexion 
contractions in longitudinal deformation of the 
Achiles tendinopathy and the corresponding transverse 
and volumetric deformation of the free tendon in side of 
tendinopathy relative to those on the contralateral side in 
people with unilateral Achiles tendinopathy 

• With regard to objective parameters Achilles tendon, 5 ultrasound tests were 
performed per patient and we find a significant relationship between the thickness of 
the tendon VAS function (p <0.001), tendon thickness and VAS palpation (p<0.002), 
i.e. thicker tendons were associated with an increased chance of more severe pain. 

Hutchison AM. et al., 
2013 

Evaluate the effectiveness of IPL in the short term.
• The only secondary result that demonstrated a statistically significant difference 

between the groups was change in tendon thickness 

Santamato A. et al., 
2019 

Evaluate the effect of extracorporeal shock wave therapy 
on pain and function patients with non-insertional 
Achilles tendinopathy and to evaluate the phenomenon 
of neovascularization used doppler ultrasound power.

• The cross-section of the average Achilles free tendon was significantly larger on the 
tendinopathy side (97 +- 17 mm2) compared to the contralateral side (60 +- 13 mm2)

Selection of publications4.1

Assesment of methodological quality4.2

Assesment of risk of bias4.3

1 2 3 4 5 6 7 8 9 10 11 TOTAL

Van Ark M. et al., 2018 Y Y N Y N N Y Y Y Y Y 7

Boesen AP. et al., 2017 N Y Y Y Y Y N Y Y Y Y 8

Boesen AP. et al., 2019 Y Y Y Y Y Y Y Y Y Y Y 10

Albano D. et al., 2017 Y Y N Y Y Y Y Y Y Y Y 9

Santamato A. et al., 2019 N N N Y N N N Y Y Y Y 4

Krogh TP. et al., 2016 Y Y Y Y Y N N N Y Y Y 7

Nuri L. et al., 2017 Y N N Y N N N Y Y Y Y 5

Hutchison AM. et al., 2013 Y Y Y Y Y N Y Y Y Y Y 9

SELECTION COMPARABILITY EXHIBITION
TOTALAppropriate 

case definition 
Case 

representativeness Selecting controls Defining controls Comparability of cases and controls based 
on design or analysis Exposure verification Non-response rate 

Stecco A. et al., 2015 / / / / 4/8

Romero-Morales C.et al., 2019 / / / / 4/8

Praet SFE. Et al., 2018 / / / / 4/8

Bakkegaard M. et al., 2015 / / / 5/8

Figure 3. NewCastle-Ottawa scale

Figure 2. PEDro scale

Figure 1.  Diagram of selection of publicacions

Studies Selection Bias Performance bias Detection bias Attrition bias Notification bias Other bias

Van Ark M. et al., 2018 + ? + + ? +
Boesen AP. et al., 2017 - + - + + +
Boesen AP. et al., 2019 + + + ? + +
Albano D. et al., 2017 + ? - + + +
Santamato A. et al., 2019 - - - - + ?
Krogh TP. et al., 2016 + + - + - ?
Nuri L. et al., 2017 - - - - - +
Hutchison AM. et al., 2013 + + ? + + +

AUTHORS, YEAR OBJECTIVE RESULTS

Van Ark M. et al., 
2018 

Investigate the effects of a 4-week exercise 
program (isometric and isotonic) on the structure 
and dimensions of the tendon quantified by UTC.

• No significant changes in tendon structure or dimensions were detected after the 
exercise program, despite improved symptoms of patellar tendinopathy. The 
change in tendon structure and dimensions did not vary significantly between 
the groups.

Boesen AP. et al., 
2017 

Determine whether eccentric training in HVI or PRP 
combination improves achilles tendon disease 
outcomes  

• VISA-A and VAS scores improved across all groups and at all time points (P <.05), 
with a higher improvement in the HVI versus PRP and placebo group. Tendon 
thickness showed a significant decrease only in the HVI and PRP groups during 
the intervention. 

Table 1. Selection of publicacions

Figure 4. ROB 2.0 tool
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