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Purpose: Midportion Achilles tendinopathy is a relatively common condition. This study aimed to investigate the presence of 
a normal Achilles tendon, but a tendinopathic plantaris tendon, in a large and consecutive prospective sample of patients referred to 
a specialised tendon clinic for midportion Achilles tendon pain not responding to non-surgical treatment.
Patients and Methods: A total of 105 consecutive tendons were operated on in 81 patients (62 males) suffering from painful 
midportion Achilles tendon pain. Clinical examination, ultrasound (US) and colour Doppler (CD) examination, and wide awake local 
anaesthetic no tourniquet (WALANT) surgery were performed in all patients.
Results: For 19/105 (18%) tendons from 14 patients, clinical examination suspected plantaris tendinopathy alone as there was a distinct 
tenderness on the medial side, but no thickening of the Achilles tendon. US examination followed by surgery confirmed the diagnosis.
Conclusion: Midportion Achilles tendon pain is not always related to Achilles tendinopathy since pain related to the plantaris tendon 
alone was found in almost every fifth patient. Consequently, there is an obvious need for proper examination to identify the pain source 
and establish a correct diagnosis before treatment.
Keywords: Achilles tendinopathy, surgery, plantaris, consecutive, ultrasound

Introduction
Painful midportion Achilles tendinopathy is a relatively common condition, affecting both professional/elite athletes, amateur/ 
recreational athletes and sedentary/non-active individuals.1,2 A high proportion of these patients are cured or have sufficient 
symptom relief with different loading regimens,3,4 but surgical treatment can be needed for a sub-group of patients.

The role of plantaris tendinopathy, co-existing with midportion Achilles tendinopathy, has recently been highlighted.5–7 

Tendinopathic plantaris tendons have been shown to exhibit similar histological changes as tendinopathic Achilles tendons.8,9 

It has been hypothesized that in a subgroup of patients with Achilles tendon pain, where the anatomical location is very close, 
the two tendons interact with each other in the form of compressive or shearing forces.10,11 The richly innervated peritendinous 
connective tissue in between the two tendons where the interactions take place is thought to be the main pain driver.9 These 
patients suffer from pain and tenderness located on the medial side of the Achilles.12 Conservative management is challenging, 
and surgery is relatively often needed. Excellent short- and longer-term results from surgical removal of the plantaris tendon, 
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together with a scraping procedure on the medial (peritendinous connective tissues) and ventral side of the Achilles tendon, 
have been shown in several studies.13–16

Recently, it has been discovered that plantaris tendinopathy alone, without co-existence of midportion Achilles 
tendinopathy, occurs in a subgroup of patients and can be related to loading-related pain often referred to the region 
of the Achilles midportion.17 Furthermore, histological studies have found that the plantaris tendon contains relatively 
frequent sensory innervation.9 These findings show that the plantaris tendon itself can be a pain driver in the Achilles 
tendon region.

The aim of the present study was to evaluate the frequency of plantaris tendinopathy alone in consecutive patients 
referred to a specialised tendon clinic for midportion Achilles tendon pain not responding to non-surgical treatment.

Materials and Methods
Patients and Inclusion Criteria
Swedish and international patients seeking help for persistent painful midportion Achilles tendon pain between 
August 2020 and November 2023 were consecutively included. All patients had tried non-surgical treatment including 
various loading regimens without effect.

Clinical Examination
All patients were evaluated and operated at the Alfredson Tendon Clinic, Capio Ortho Center Skåne, in Malmö, Sweden. 
Clinical examination and ultrasound (US) and colour doppler (CD) examination with high resolution greyscale (S-500, 
Siemens AG, Germany) using a linear multifrequency (8–13 MHz) probe was done pre-operatively (Figure 1A and B). 
During clinical examination the Achilles tendon was carefully palpated, a local thickening of the Achilles and local 
tenderness in relation to the Achilles or surrounding tissues was of special interest. Immediately prior to surgery, US + 
CD scanning was carried out to identify tendon changes, to apply skin markers to map the region with maximum 
palpation tenderness and to mark where the plantaris tendon was positioned in relation to the Achilles tendon.

Surgical Procedure
This outpatient surgical treatment was performed exclusively under local anaesthesia, the so-called wide awake local 
anaesthetic no tourniquet (WALANT) surgery. After disinfecting the skin with wet cloths of chlorhexidine cutaneous 
solution (Klorhexidinsprit 5 mg/mL, Fresenius Kabi AB, Sweden), 4–5 mL of a local anaesthetic (Xylocain + adrenalin 
10 mg/mL+5 μg/mL, Aspen, South Africa) was injected in the skin and subcutaneous tissues on the medial side (the 
mapped region) of the Achilles midportion. The skin was then carefully scrubbed and draped with a sterile paper-cover 
exposing only the midportion of the Achilles tendon.

Figure 1 (A and B) Grey scale ultrasound pictures. (A) Longitudinal view showing a normal 4.5 mm thick Achilles tendon midportion. (B) Cross view showing a plantaris 
tendon (marked) localised close to the medial side of a normal Achilles tendon midportion.
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A longitudinal skin incision (1.5–2 cm) was placed on the medial side of the Achilles midportion. Following blunt 
dissection, the plantaris tendon was carefully identified, released, and followed distally and proximally from the skin 
incision. The plantaris was cut in both ends, and 5–8 centimetres of the tendon was resected (Figure 2). Any vascularised 
fat tissue inter-positioned between the Achilles and the plantaris tendons was scraped away. The Achilles tendon was 
evaluated visually and by palpation. Following careful haemostasis using bipolar diathermy, the skin was closed by 
single non-resorbable sutures which were removed after 3 weeks. A sterile wound dressing was applied with elastic 
bandages from the toes to below the knee.

Post-Operative Care and Rehabilitation
No post-operative thrombosis prophylaxis was used. Patients were supplied with a pain-killer bag consisting of Paracetamol 
(500 mg, 8 tablets), Diclofenac (50 mg, 2 tablets) and Oxycodone (5 mg, 1 tablet). After resting with an elevated foot for the 
first 12 hours after surgery, the patients were immediately mobilised with full weight-bearing as tolerated without crutches. All 
patients followed the same principal rehabilitation programme consisting of free range of motion exercises and gradually 
increased walking and light biking in week 1, followed by free walking and biking in weeks 2 and 3. Sutures were removed 
after 3 weeks, and then more sport-specific loadings, such as running, were gradually introduced.

Ethics
Informed consent was obtained from all patients. The study was conducted in accordance with the Declaration of 
Helsinki and approved by the Umeå University Ethical Board (ref. no. 2011/83-32M).

Statistics
Only descriptive statistics was used reporting absolute numbers and percentages.

Results
There were 81 patients (62 males and 19 females) with a long duration (>6 months) of pain in altogether 105 Achilles 
midportions. The median age for males was 47 (range 22–70) years and for females was 46 (range 23–64) years. In total, 
21 patients were elite athletes, 42 were recreationally actives and 18 patients were non-active individuals. The elite 
athletes were active in different sports: football (n=9), marathon running (n=3), triathlon (n=2), orienteering (n=2) 
hurling (n=2), handball (n=1) cross-country skiing (n=1), middle distance running (n=1).

For the patients having plantaris tendinopathy alone, 10/14 were elite athletes, 3/14 were recreational athletes and 1/ 
14 was a non-active individual.

Clinical examination: In these 14 patients (19/105 tendons), there was distinct tenderness on the medial side of the 
Achilles midportion, but no thickening of the Achilles tendon.

Figure 2 Picture from a patient with Plantaris tendinopathy alone, where 5–6 cm of a thickened plantaris tendon embedded in fat tissue is excised and removed from the 
medial side of a normal Achilles tendon midportion.
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US and CD examination: In the same 14 patients (19/105 tendons), there was a plantaris tendon localised close to the 
medial side of a normal (regular fiber structure and thickness < 6 mm) Achilles tendon.

Surgery: In 14 patients (19/105 tendons) a plantaris tendon of varying size (width and thickness) was found in close 
relation to the medial side of a macroscopically normal Achilles midportion (Figure 2.).

Discussion
The principal finding of this study on 81 consecutive patients (105 tendons), referred to a tendon clinic for midportion 
Achilles tendon pain not responding to traditional non-surgical treatment, was that there was plantaris tendinopathy alone 
and a normal Achilles tendon in almost one-fifth of tendons.

Recent research has shown that all patients have a plantaris tendon, but there are many different positions for the 
plantaris tendon in relation to the Achilles tendon.6,18 Furthermore, the histology and innervation patterns for the 
plantaris tendon have recently been clarified; these studies show that the plantaris tendon can be tendinopathic, and 
both the tendon itself and the surrounding fat tissue can have a rich sensory innervation.8,9 This new information is 
clinically relevant when managing patients with pain in the Achilles tendon region.

The relatively high proportion of plantaris tendinopathy alone in the current study was a surprising finding, and clearly 
demonstrates the importance of using appropriate diagnostic tools, such as careful palpation and US + CD scanning, to identify 
the pain source and establish a correct diagnosis before treatment is initiated. We see two major reasons for not using a casual 
approach without imaging support. First, for patients with painful Achilles midportion, but having a normal Achilles on 
clinical examination and US + CD scanning, it is important to know that the pain likely is caused by the plantaris tendon, and 
this pain can be treated successfully via surgical removal of the plantaris tendon. Unfortunately, it is our experience that many 
of the patients with plantaris tendinopathy alone have been dismissed and told that because the Achilles was found normal the 
pain was likely a sign of central non-structural pain or mental weakness. Second, the pain from plantaris tendinopathy seems to 
respond poorly to classical treatment with various loading regimens. This is supported by findings from studies on midportion 
Achilles tendinopathy with plantaris tendon involvement, where treatment with eccentric training has been indicated to cause 
a worsening with localised sharp pain on the medial side of the Achilles midportion.5,7 Altogether, we would like to push for 
the use of US examination in skilled hands, and not only patient history and a casual clinical examination, for proper 
diagnostics;13 US is often considered as the first-line imaging modality for tendon pain.

For both the clinician and the researcher, it is important to know that the plantaris tendon can be involved in two 
separate clinical entities of the Achilles tendon region, the midportion and the insertion. In the latter, there are often 
multiple tissues and pathologies involved with subcutaneous and retrocalcaneal bursitis, Achilles and plantaris 
tendinopathy,19 and bony spurs/calcifications (insert ref), whereas the novel finding in the present study is that plantaris 
tendon can be the sole contributor to midportion pain.

Conclusion
In conclusion, pain in the Achilles midportion is not always related to Achilles tendinopathy. In this study, pain related to 
the plantaris tendon alone was found in almost one-fifth of patients in this large consecutive sample from a specialised 
tendon clinic. It is of high clinical value to know that the plantaris tendon alone can cause pain, and there is, therefore, an 
obvious need for proper examination to establish a correct diagnosis before treatment.

Disclosure
The author(s) report no conflicts of interest in this work.
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