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Abstract
Introduction Peroneal tendon injuries are a significant cause of lateral ankle symptoms in the active population. Accurate 
diagnosis and prompt treatment is important for minimizing the risk of long-term sequelae associated with chronic peroneal 
tendinopathy. Although several studies have been published on diagnostic strategies and treatment outcomes, there is no 
consensus on the optimal management of peroneal tendon pathologies.
Purpose The purpose of this ESSKA-AFAS consensus statement was to conduct an international and multidisciplinary 
agreed guideline on management of patients with peroneal tendon pathologies.
Methods Using the Nominal Group Technique, a panel comprised of sixteen specialists spanning nine countries was con-
vened by the ESSKA-AFAS board. In preparation for the meeting, relevant questions were identified and supported by a 
systematic literature search. During the meeting, the panel members gave presentations on each question, and the evidence 
supporting each subject was then vetted by open discussion. Statements were thereafter adjusted on the basis of the discus-
sion and voted upon to determine consensus using a 0–10 range Likert scale. Agreement was confirmed when a mean score 
of at least 7.5 was reached.
Conclusion This ESSKA-AFAS consensus statement on the optimal management of peroneal tendon pathologies is the result 
of international and multidisciplinary agreement combined with a systematic review of the literature.
Level of evidence V.
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Introduction

Improved knowledge based on contemporary studies has 
ensured that peroneal tendon disorders are a serious cause 
of posterolateral ankle symptoms following lateral ankle 
sprains (acute or chronic), despite previously being consid-
ered rare entities. Pathology may range from tendinopathy 
to ruptures, tears, and instability of the tendons [8, 17, 
27, 33]. Since chronic peroneal tendinopathy is associated 
with long-term sequelae, accurate diagnosis and prompt 
treatment in an early stage is important.

Current practice is mainly based on level IV and V evi-
dence. As a consequence, different diagnostic and treat-
ment strategies are advocated in the literature without 
general consensus. In diagnostics, for example, differ-
ent authors propose either Magnetic Resonance Imaging 
(MRI) or (dynamic) Ultrasound (US) as the best modality 
when diagnosing peroneal tendon instability [14, 34, 43]. 
In the treatment of irreparable peroneal tendon tears, some 
studies state that both tenodesis and the use of a graft are 
sufficient [9], while others conclude that grafting is supe-
rior to tenodesis [25].

Considering peroneal tendinopathy is associated with 
long-term sequelae when addressed inaccurate, adequate 
diagnosis and prompt treatment in an early stage is impor-
tant. So far, however, no optimal management algorithm 
is available for diagnosing and treating different peroneal 
tendon pathologies. The purpose of this ESSKA-AFAS 
consensus meeting was to produce experience-based 
guidelines on the management of patients with peroneal 
tendon pathology, predicated on international and mul-
tidisciplinary agreement, and supported by systematic 
review of the literature.

Materials and methods

This consensus statement was initiated by the Ankle and 
Foot Associates (ESSKA-AFAS) of the European Society 
of Sports traumatology, Knee surgery and Arthroscopy 
(ESSKA). ESSKA is one of the leading organisations 
worldwide concerning sports-related pathology. Using the 
Nominal Group Technique or mini-Delphi method [22], 
an international consensus panel (ICP) was selected by 
the board of the ESSKA-AFAS on the basis of extensive 
knowledge and experience regarding the management 
of, and science pertaining to peroneal injury. The panel 
was specifically compiled to gain a global representation 
that would cover a spectrum of opinions relevant to pero-
neal pathology. In total, fourteen orthopaedic surgeons, 
one PhD-student, and one physiotherapist were invited 

to join the panel. All participants were required to have 
at least one published or submitted peer-reviewed paper 
on the topic. Represented countries included Australia, 
France, Italy, the Netherlands, Portugal, Singapore, Spain, 
Sweden, the United Kingdom, and the United States of 
America.

Preliminary work

After initial proposal of potential discussion topics by the 
board of ESSKA-AFAS, the ICP agreed upon ten final ques-
tions requiring accurate study and consensus assessment. 
The questions were unanimously considered to represent 
current controversial and relevant to daily practice topics. 
Each subject was designated to two independent panel mem-
bers who individually performed a literature search using 
the PubMed and Cochrane databases to identify relevant 
literature published before the panel meeting date of 25th 
May 2017. In each case, a level of evidence was determined 
based on available literature, and a summary recommenda-
tion grade was then made using guidelines from the Univer-
sity of Oxford, Centre for Evidence-Based Medicine [10].

The following questions were considered:

 1. Is there a relation between the anatomy and the devel-
opment of peroneal tendon pathologies?

 2. How should peroneal tendon pathologies be classified?
 3. What are the key features to diagnose peroneal tendon 

pathology?
 4. What conservative therapies may be considered and 

when?
 5. What is the optimal treatment for peroneal tendon 

tears?
 6. What is the optimal treatment for peroneal tendon rup-

tures?
 7. What is the optimal treatment for acute peroneal ten-

don instability/dislocation?
 8. What is the optimal treatment for a Painful Os Per-

oneum Syndrome?
 9. When should hindfoot realignment procedures be con-

sidered?
 10. What is the optimal post-operative protocol and reha-

bilitation following surgical treatment of a peroneal 
tendon pathology?

Search strategy

Searching PubMed/MEDLINE and EMBASE electronic 
databases relevant literature was identified. Two keywords 
(peroneal and tendon) and related synonyms were used. 
All synonyms were combined with the Boolean command 
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AND, and were linked by the Boolean command OR. The 
last search was performed on May 25th, 2015.

Consensus meeting

During a two-day meeting, each of the study questions was 
discussed by the panel. Preceding the discussion on each 
question, an overview was given on the outcome of the sys-
tematic review of the literature. At the conclusion of each 
subject’s discussion, a level of agreement was defined based 
on provided recommendation. In cases where full agreement 
could not be reached, panel members were asked to vote 
using a Likert scale from 0 to 10, where 0 reflected complete 
disagreement and 10 complete agreement. A mean score of 
at least 7.5 was thereafter required to confirm consensus. 
When consensus was not met, the differing opinions and 
rationale were outlined further, and these are discussed in 
“Results” section.

Results

Results of the consensus process are summarized below and 
are followed by a rationale and summary of the panel’s con-
sensus discussion and literature review/support. For each 
consensus statement, the level of agreement and the level of 
evidence are stated in Table 1.

Is there a relation between the anatomy 
and the development of peroneal 
tendon pathologies?

1.1 Several anatomical variations may predispose a patient 
to the development of peroneal tendon pathology.

1.2 “Overstuffing” of the peroneal tunnel is an important 
factor in the development of peroneal tendon pathol-
ogy, and therefore, assessment of proper volume is more 
important than characterization of the groove shape.

1.3 Chronic loading of the tendons, as seen in a cavovarus 
malalignment, may predispose the tendons to pathology 
and this should be considered before deciding upon a 
treatment.

Rationale

The Peroneus Longus (PL) and Peroneus Brevis (PB) mus-
cles together form the lateral compartment of the lower 
leg. In their distal course towards their insertion, they curl 
around the tip of the fibula within the superior peroneal tun-
nel. The panel agreed that several anatomical variabilities in 
the vicinity of this fibro-osseous tunnel could predispose to 
the development of a peroneal tendon pathology, including:

A low-lying muscle belly The PL muscle becomes com-
pletely tendinous around 3–4  cm proximal to the distal 
fibular, whereas the PB muscle extends lower within the ret-
romalleolar groove [31]. If the musculotendinous junction 
extends distal to the tip, it is considered as a low-lying mus-
cle belly (LLMB) [11, 31]. In the literature, the relation of 
a LLMB to the development of peroneal tendon pathologies 
has been advocated. A study by Ferrecco et al. found that the 
distance in between the musculotendinous junction and the 
fibular tip was significant shorter in patients with sympto-
matic peroneal tendon pathology and, therefore, considered 
it to be a significant contributing factor [11]. Other stud-
ies, however, describe a high prevalence of LLMB also in 
asymptomatic cases. The panel agreed that the extent of the 
muscle belly does not necessarily predispose to peroneal 
tendon pathology, but the effect of overstuffing within the 
tunnel due is likely to predispose a patient to peroneal ten-
dinopathy.

Accessory (peroneal) muscles Two accessory muscles have 
been described within the retromalleolar groove: the per-
oneus quartus muscle and the peroneus quintus muscle with 
an incidence of 10–22% and 18–34%, respectively [47]. 
Both muscles can originate from the PB, the PL, the fibula, 
the peroneus tertius, or a combination of these structures; 
however, their insertion points differ. The peroneus quar-
tus usually inserts on the extensor digitorum longus slip or 
along the retro trochlear tubercle of the calcaneus, while the 
peroneus quintus typically inserts on the dorsal aspect of the 
fifth metatarsal. Both accessory muscles have been linked 
to pain and swelling around the lateral malleolus—presum-
ably due to over-filling of the retromalleolar peroneal tunnel 
as discussed above [47]. Association with other pathologies 
such as tendon tearing and dislocation has also been pro-

Table 1  Levels of agreement and evidence

Statement Level of agreement Level of 
evidence

1.1–1.3 Full agreement IV
2.1–2.3 Full agreement V
3.1–3.3 Full agreement III
4.1–4.4 Full agreement V
5.1–5.4 Full agreement IV
6.1, 6.2 Full agreement IV
7.1–7.3 Full agreement II
7.4 6.3 II
7.5 8.0 II
8.1–8.3 Full agreement V
9.1, 9.2 Full agreement V
10.1–10.3 Full agreement II
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posed in the literature, but this remains controversial [46] 
and the panel did not reach consensus on this topic.

Shape of  the  retromalleolar groove At the level of the 
fibular tip, both tendons course through a fibro-osseous 
tunnel formed by the superior peroneal retinaculum (SPR) 
and its fibrocartilaginous ridge on the posterolateral side 
and the deep posterior compartment fascia and the retro-
malleolar groove anteromedially. As reported in current 
literature, the shape of the groove has been associated 
with peroneal tendon pathologies, with a flat or convex 
groove being more prone to luxation of the tendons [31]. 
Nevertheless, a study by Kumai et al. found that the shape 
is predicated more by the fibrocartilaginous ridge of the 
SPR than by the osseous groove [18]. Purnell et al. stated 
that integrity of the retinaculum is the most critical fac-
tor for preventing peroneal tendon subluxation or dislo-
cation [26]. There was consensus among the panel about 
the influence of retromalleolar morphology on peroneal’ 
disorders.

Peroneal tubercle Distal to the fibular tip, the peroneal 
tendons are separated by the peroneal tubercle. No clinical 
evidence is available on the relation between the peroneal 
tubercle and the development of peroneal tendon pathol-
ogy. In a study by Hyer et al., the tubercle was described 
as prominent in 29% of cadaveric specimens and an asso-
ciation with pain was suggested [15]. The panel agreed 
that a prominent peroneal tubercle may predispose the 
tendons to (recurrent) tears, and excision should, there-
fore, be considered during treatment.

Os peroneum The os peroneum (OP) is an accessory ossi-
cle located within the distal part of the PL tendon at the 
level where it enters the cuboid tunnel, and protects the PL 
from abrasion as the tendon curls under the cuboid bone. 
Its incidence is estimated at 4–30% [4, 38]. Asymptomatic 
OPs may consists of both bony and fibrocartilaginous tis-
sue [1, 19], whereas calcification of the OP potentially 
predisposes the PL tendon to tear or dislocation [38] (see 
section “Painful os peroneum syndrome”).

How should peroneal tendon pathologies be 
classified?

2.1 The differentiation between acute and chronic pero-
neal pathology was not deemed to be clinically rel-
evant, except in the case of peroneal tendon instability. 
Attempts at classification, therefore, should be based 
on the type of pathology.

2.2 Differentiation between athletes and non-athletes was 
determined to be an important factor in relation with 
treatment and outcomes.

2.3 The term “tear” usually denotes a longitudinal tear or 
incomplete rupture, whereas “rupture” typically denotes 
complete tendon discontinuity (separation of the ends).

Rationale

There is no consensus in the literature as to when an acute 
injury becomes chronic. Conflicting time frames of six 
weeks, three and six months have been reported. The panel 
concluded that the differentiation between a potentially acute 
or chronic injury pattern is not clinically relevant, since it 
does not affect treatment; the panel did agree, however, 
that this differentiation might influence both outcome and 
prognosis, since acute injuries have a better healing ten-
dency. Concerning peroneal tendon instability, the panel 
concluded that it is important to differentiate between acute 
and chronic, since management does differ between the two 
groups (see section  “What is the optimal treatment for acute 
peroneal tendon instability/dislocation?”). Treatment and 
outcome may also be determined by whether the injury is 
sustained in an athlete rather than a non-athlete.

The panel agreed that peroneal tendon pathology is best 
classified by type of pathology, as divided into three cat-
egories: tendinopathy, tear/rupture, or instability/dislocation. 
Tears are classified as either a partial (simple or complex) 
longitudinal tendon tear, that does not result in complete dis-
continuity of the muscle tendon unit, or a rupture including a 
transverse discontinuity and resulting in complete dissocia-
tion between muscle and tendon at that level.

What are the key features to diagnose peroneal 
tendon pathology?

3.1 Initial assessment of a patient presenting with an acute 
ankle injury should follow the Ottawa ankle guidelines.

3.2 Based on imaging and physical examination, a special-
ist should be consulted for further examination. Both 
US and MRI are appropriate imaging modalities for the 
evaluation of peroneal tendons.

3.3 Peroneal tendoscopy should be reserved for patients 
with high clinical suspicion of peroneal tendon pathol-
ogy based on history and clinical exam, but with the 
absence of any positive findings on imaging. See Fig. 1 
for a schematic algorithm on diagnostic management of 
peroneal tendon pathology.

Rationale

Pathology of the peroneal tendons may present with a broad 
variety of symptoms. Acute dislocations typically present 
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following an identifiable injury in a previously asympto-
matic ankle [28]. On investigation, there is posterolateral 
swelling and tenderness specifically over the SPR [12]. Dis-
location can frequently be reproduced on resisted eversion 
of the ankle.

Acute tears are likely to present with a sudden onset of 
pain and swelling, which also might be caused by the addi-
tional pathology such as a lateral ligament rupture often 
accompanying the acute pathology. Acute injuries present 
with bogginess and tenderness to palpation around the distal 
fibula [36]. PB tears usually present with pain around the 
distal fibula, whereas PL tears typically present with pain 
near the peroneal tubercle and cuboid tunnel. Examination 
may also reveal respective weakness during ankle eversion 
and first ray plantarflexion [5].

When assessing a patient presenting with an acute ankle 
injury, the panel agreed that initial assessment should fol-
low the Ottawa ankle guidelines proposed by Steil et al [39], 
including anteroposterior and lateral weight-bearing radio-
graphs of the affected ankle and, if foot pathology is sus-
pected, an oblique view. Review by a specialist is reserved 
for cases where imaging reveals a “fleck sign” or fracture of 
the distal fibula, or in case of a clear history of a “popping” 
sensation or frank dislocation of the tendons(s). In addi-
tion, if the patient is unable to weight bear by one to two 
weeks postinjury, referral to the specialist is warranted. The 
panel agreed that specialist evaluation should also consider 
and evaluate for other causes for lateral ankle pain.

Both MRI and  US are appropriate investigations and 
the choice is dependent on the clinician’s preference, user 
expertise, and the availability of the imaging modality. Ten-
doscopy may be beneficial when there is a high clinical sus-
picion of peroneal tendon pathology in the absence positive 
findings on imaging [16].

What conservative therapies may be considered 
and in case of which pathology?

4.1 Conservative management should be considered in all 
patients with a peroneal tendon pathology.

4.2 In the acute situation, conservative treatment should 
concentrate on additional pathology such as a lateral 
ligament rupture. Treatment includes ice, compression, 
and elevation. Range of motion and exercises should be 
started when clinically relevant.

4.3 Shockwave therapy should be considered when initial 
measures fail.

4.4 The use of platelet-rich plasma is not supported by the 
literature to approve its use. Figure 2 presents a sche-
matic algorithm on conservative treatment of acute pero-
neal tendon pathologies.

Rationale

There is broad agreement among the panel and in the lit-
erature that under the vast majority of circumstances, con-
servative management of acute peroneal tendon pathology 
is treatment of choice. Nonetheless, there is limited and 
varied evidence on the outcomes of conservative treatment 
in acute peroneal tendinopathy [6, 21, 35]. Initial treat-
ment is directed towards additional pathology and consists 
of rest, ice, compression, and elevation. When painless, 
the patient may start weight bearing followed by range of 
motion and tendon-loading exercises. The panel agreed 
that immobilization should be avoided.

When symptoms persist beyond three months, there 
is some suggestion for the use of shockwave therapy in 
tendinopathy of the lower extremity [20, 42]. The panel 

Fig. 1  Diagnostics

Fig. 2  Conservative treatment
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supported this application under those circumstances. 
With regard to the use of platelet-rich plasma, the panel 
agreed that at this time, there is insufficient evidence to 
support its use in the treatment of peroneal tendinopathy 
[6].

What is the optimal treatment for peroneal tendon 
tears?

5.1 Treatment should be reserved for symptomatic patients 
only.

5.2 Initial management consists of conservative treatment.
5.3 Concerning operative management, the first choice of 

treatment includes debridement and repair/tubulariza-
tion of one or both tendons as indicated. When such 
treatment is not feasible, single-stage autograft with the 
hamstrings, or side-to-side tenodesis are recommended. 
When one of the two tendons is deemed irreparable, 
perform debridement and tubularization on the repara-
ble tendon and use autograft or tenodesis to treat the 
irreparable tendon. In cases when neither tendon can 
be repaired nor the proximal muscle tissue is healthy, 
single-stage autograft is recommended. Whenever pos-
sible, grafting is preferred over tenodesis.

5.4 In tenodesis, there is no preference of PB to PL or PL to 
PB. In Fig. 3, a schematic algorithm for the treatment of 
peroneal tendon tears is presented.

Rationale

The prevalence of peroneal tendon tears in general popula-
tion remains unknown, but cadaveric studies found tears in 
11–38% of the studies ankles [23, 37]. It is assumed that only 
a percentage of all peroneal tendon tears becomes sympto-
matic and the panel, therefore, agreed that surgical treatment 
should only be performed in symptomatic patients. Different 
treatment algorithms have been proposed in the literature 
[9, 17, 27], suggesting that if less than 50% of the cross-
sectional area of the tendon is involved in the tear, then any 
affected tissue can be debrided and tubularized. This 50% 
threshold, however, remains quite arbitrary and is not based 
on any substantiated data. The panel decided that it is always 
preferable to attempt to preserve the tendon(s) and, there-
fore, agreed that primary debridement and tubularization 

should always be tried when there can be at least some rea-
sonable native tendon left behind in the repair (resistant to 
surgeon’s manual pull stress), even if less than 50%. In the 
literature, treatment of peroneal tendon tears with primary 
debridement and repair has been associated with excellent 
return to full activity and patient-reported outcome scores 
[7, 27, 32].

In cases where repair of one or both tears is not possi-
ble, the panel recommends single-stage grafting. Autograft 
is preferred over allograft because of both its mechanical 
and biological characteristics. Concerns associated with the 
use of an allograft include tissue availability, delayed graft 
incorporation, strength, disease transmission, and fatigue 
(creep) [41].

The panel favours grafting over a tenodesis procedure, 
mainly because tenodesis directly affects biomechanical bal-
ance of the foot. A cadaveric study by Pellegrini et al. found 
insufficient tension on the peroneal tendons after tenodesis 
of the PB to the PL, while an allograft was associated with 
substantial restoration of the tension [25]. In cases where 
performing tenodesis is indicated, therefore, it seems that PL 
to PB transfer would be the better option and transfer of the 
PB to the PL should be avoided. The panel does not recom-
mend a tendon transfer using the flexor digitorum longus 
or flexor hallucis longus, because the procedure has several 
biomechanical limitations and is associated with significant 
deficits in strength and balance on the longer term [33].

The panel agreed that predisposing abnormalities possi-
ble contributing to the development of peroneal tendon tears 
should be treated simultaneously with the tear.

Examples include a hypertrophic peroneal tubercle, a 
LLMB or bulky PB muscle belly, peroneal subluxation or 
dislocation, or an accessory tendon. When left untreated, 
any of these may lead to recurrent tearing, persistent pain, 
and dysfunction [5, 24].

What is the optimal treatment for peroneal tendon 
ruptures?

6.1 Complete rupture of one tendon can be treated conserva-
tively in the inactive and asymptomatic patient.

6.2 In active patients, symptomatic complete rupture of one 
of the two peroneal tendons should usually be treated 

Fig. 3  Treatment of tears and 
ruptures



3102 Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:3096–3107

1 3

with repair. If repair is not possible, a single-stage 
hamstring autograft or tenodesis may be performed. In 
tenodesis, there is no preference of PB to PL or PL to 
PB. When these options are not feasible, FHL or FDL 
tendon transfer is a final option. In Fig. 3, a schematic 
algorithm for the treatment of peroneal tendon ruptures 
is presented.

Rationale

Complete rupture of one of the tendons can be treated con-
servatively in the event that the patient remains low demand 
and asymptomatic. In the symptomatic or highly active 
patient, however, surgical management is often required to 
support return to sports. Patients with rupture of both ten-
dons benefit from surgical management to treat their symp-
toms. The panel agrees that, if possible, the tendon tissue 
should be preserved and, therefore, recommends end-to-end 
repair of the rupture(s).

In cases when this is not possible, the panel recommended 
the same treatment algorithm agreed for peroneal tendon 
tears. If grafting or tenodesis remains insufficient, a tendon 
transfer may be considered [33]. It should be recognised that 
elite athletes may not return to their pre-operative level of 
sports after surgical treatment for peroneal tendon rupture.

What is the optimal treatment for acute peroneal 
tendon dislocation?

7.1 Treatment of peroneal tendon dislocation should be 
based on whether it is an acute or chronic injury and 
whether or not the patient is an athlete.

7.2 The non-athlete with an acute dislocation may be offered 
conservative management but should be warned that 
there is a 50% chance of recurrent dislocation. In case 
of unsuccessful conservative management or chronic 
instability, surgical intervention is advised.

7.3 Surgery is recommended for elite athletes having sus-
tained either acute or chronic dislocation.

7.4 Surgery in non-athletes with acute peroneal instability 
consists of reduction of the tendons into the retrofibular 
groove and repair of the SPR. There was no agreement 
as to whether to perform an additional groove deepening 
in non-athletes.

7.5 There was agreement that surgical treatment in athletes 
should routinely include groove deepening, regardless 
of other possible treatment gestures. Figure 4 shows a 
schematic algorithm on treatment of peroneal tendon 
dislocation.

Rationale

Acute peroneal tendon dislocation typically occurs after a 
forced eccentric contraction of the peroneal muscles com-
bined with dorsiflexion and eversion of the ankle [29]. 
Multiple management options have been proposed for the 
treatment of peroneal dislocations, generally aiming to 
repair or reconstruct the SPR, correct predisposing factors 
and increase the volume of the peroneal tunnel. While the 
benefits of surgery have been shown in the literature [44], 
the value of conservative management remains unclear. The 
current evidence is limited to a number of case reports and 
small retrospective series suggesting that the risk of recur-
rent peroneal instability is approximately 50% [21]. As dis-
cussed in the section “Classification and Terminology”, the 
panel determined that choosing optimal treatment necessi-
tates differentiation between acute and chronic injury and 
between the athlete and non-athlete population.

For acute instability in non-athletes, the panel agreed that 
both conservative and surgical management are indicated. 
Although conservative management carries a 50% risk of 
failure, secondary surgical treatment does not lead to a worse 
prognosis or alter the surgical options available if it fails. 
Conservative management should include immobilization in 
a cast in slight plantarflexion or in a boot with a 2 cm heel 
wedge for six weeks. If, however, the patient has a suspected 

Fig. 4  Treatment of dislocation



3103Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:3096–3107 

1 3

or confirmed anterior talofibular ligament injury, they should 
be immobilized in a neutral position to not compromise the 
lateral ligament healing. Physical therapy is commenced 
after six weeks with peroneal strengthening and ankle pro-
prioception exercise.

Surgery in non-athletes with acute peroneal instability 
consists of reduction of the tendons into the retrofibular 
groove and repair of the SPR. There was no consensus 
as to whether an additional groove deepening procedure 
was required in open repairs. In addition, no agreement 
was reached as to whether endoscopic or open treatment 
was favoured, but it was agreed that either was accept-
able with the acknowledgement that endoscopic treatment 
may have less potential complications and allows for ear-
lier functional rehabilitation. If endoscopic stabilization 
is performed, the panel agreed that the most appropri-
ate technique is to debride the lateral edge of the fibula, 
where the retinaculum has been lifted away, followed 
by groove deepening. The SPR does not require formal 
repair; however, this option is valid.

In the athlete with acute instability, conservative man-
agement is not advised and early surgical stabilization 
is the treatment of choice. Opposing to the non-athlete 
population, the panel agreed that, for this group, surgery 
should include deepening of the retromalleolar groove. 
There was agreement that both endoscopic and open treat-
ment are accurate surgical modalities. As stated above, 
however, endoscopic treatment may allow earlier func-
tional rehabilitation, which may allow earlier return to 
play.

In chronic injuries, the panel recommended surgical 
stabilization as the first line treatment with deepening of 
the retromalleolar groove. In chronic injuries, shorten-
ing of the tendons is often seen and groove deepening 
allows for accommodation of this and greater stability. 

There was no favour as to the choice of endoscopic or 
open treatment.

In all types of peroneal instability, there was agree-
ment that in open stabilization, the SPR should always 
be repaired, but extra care should be taken not to over 
tighten the SPR, which could result in stenosis of the 
retromalleolar space. It was also recommended to treat 
potential tunnel overcrowding factors such as a LLMB or 
an accessory muscle.

What is the optimal treatment for a painful 
OP syndrome?

8.1 Patients with tears of the PL, associated with an OP 
and in the absence of frank rupture, should be initially 
treated conservatively.

8.2 Symptomatic rupture of the PL tendon or symptomatic 
OP syndrome that fails conservative management 
should be treated surgically. If the PL cannot be directly 
repaired, then it can either be tenodesed to the PB ten-
don or an allograft interposition graft can be used.

8.3 Fractures of the OP can either be repaired or excised and 
treated as per a PL rupture. A schematic algorithm on 
optimal management is shown in Fig. 5. A rare case of 
a fractures OP is presented in Fig. 6.

Rationale

The painful OP syndrome (POPS) is a relatively uncommon 
condition that covers a broad spectrum of pathology, includ-
ing acute and chronic fracture or diastasis of the OP, a tear 
of the PL, a frank avulsion rupture, an enlarged peroneal 
tubercle which entraps the OP and PL, or a tenosynovitis 
without rupture or tear [38]. Currently, there is only level IV 
and V evidence on the treatment of POPS [40].

Fig. 5  Treatment of the painful 
OP syndrome. POPS Painful 
Os Peroneum syndrome, OP Os 
peroneum, PL peroneus longus 
tendon
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The panel agreed that the treatment regime should be 
based on the presenting symptoms and the diagnosed pathol-
ogy. Symptomatic tears without frank rupture of the PL with 
intact power should be treated conservatively with measures 
to offload the tendons and provide symptomatic relief, for 
example, with orthotics and activity modification. There was 
no consensus on the use of corticosteroids injections as a ther-
apeutic or diagnostic tool and the benefits need to be balanced 
with the risk of a tendon rupture, because there is currently 
insufficient evidence available to draw any meaningful con-
clusions. It was acknowledged by the panel that the reported 
risk of complete rupture following US-guided injection of 
corticosteroid into the peroneal tendon sheath is actually low.

The panel agreed that in symptomatic ruptures of the PL 
with loss of function, the decision for operative interven-
tion should be based on the patient demands. In addition, 
the group remarked that the consequences of a loss in PL 
function have not been clearly defined in the literature. In 
addition, the panel agreed based on anatomical studies that 
it is important to consider the presence of a fibrocartilagi-
nous OP even if there is a rupture of the PL without X-ray 
evidence of an OP.

If surgery is indicated, a direct repair is recommended 
combined with excision of any OP present. If a direct repair 

cannot be obtained, either a PL to PB tenodesis or repair 
with the use an interposition graft can be performed. If there 
is a displaced fracture of the OP leading to loss of PL func-
tion, there is mixed evidence for either repair of the osseous 
OP or excision and direct repair of the tendon [2, 30, 38, 
40]. Express concern with osseous repair is being able to 
obtain adequate stability and delayed union if the etiology 
is a stress fracture. Controversially, excision of the OP may 
leave a large defect affecting the ability to perform a direct 
repair of the rupture. The panel agreed that it is the surgeon’s 
preference to either perform a PL to PB tenodesis or inter-
position graft. It was acknowledged that after complete PL 
rupture near the cuboid, direct repair (e.g., osseous tunnel, 
suture anchors) or interposition graft is technically very dif-
ficult and tenodesis of PL to PB may be the most practical 
option.

In rare cases of an undisplaced fracture of the OP with 
intact PL function, then, the panel agreed that this can be 
treated conservatively with boot immobilization, non-weight 
bearing for two weeks, partial weight bearing for two weeks, 
and on-going orthotics to offload the PL.

When should hindfoot realignment procedures be 
considered?

9.1 Hindfoot realignment procedures are recommended only 
for patients with hindfoot deformity, such as varus or 
valgus, associated with joint degeneration or instability.

9.2 Care should be taken when performing these procedures 
in elite athletes, once they might be less likely to return 
to their pre-operative level of sports after surgical rea-
lignment of the hindfoot.

Rationale

Peroneal tendon pathology is often seen with both cavo-
varus and planovalgus deformity, predisposing these tendons 
to compression or overuse injuries within the sub-fibular 
region [36]. The etiology of cavovarus deformity is multi-
factorial, but is most commonly due to a muscle imbalance 
in the lower leg and foot. The PL insertion on the plantar 
aspect of the first metatarsal has been postulated as a cause 
of deformity in the cavovarus foot [3, 4]. Indeed, Helliwel 
et al. demonstrated that in 75% of cavovarus feet, the PL 
is enlarged on MRI [13]. In addition, Redfern et al. found 
that in patients presenting with a peroneal tendon tear, 32% 
had a concomitant isolated hindfoot varus or cavovarus foot 
deformity [27].

Currently, there is no evidence on the isolated effect 
of a calcaneal osteotomy in peroneal tendon injury. Some 
case studies support the role of a calcaneal osteotomy for 
peroneal tendon pathology with a cavovarus deformity [3, 
27]. The panel agreed that hindfoot realignment procedures 

a b c

d e f

g h i 

Fig. 6  Case of symptomatic Os Peroneum. Peroneum causing 
impingement with the cuboid. Os Peroneum (OP—red arrows); Per-
oneus Longus (PL—yellow arrows) on lateral (a) and axial (b) MRI 
views. In the conflict area of the OP with the cuboid it is visible some 
bone edema in T2 MRI sequences (light blue arrows). c Peroper-
aCve image with visibility of the OP (red arrow), PL (yellow arrow) 
and impingement area with the cuboid (light blue arrow). The OP 
is detached from the PL keeping the integrity of the PL. The pero-
neal Cssue is flaIened (green arrow) in the zone where the OP was 
removed (e). f Reinforcement sutures of the PL are performed with 
tubularizaCon of the flaIened area (g—black arrow). h Be aware of 
the close connecCon with the sural nerve (pointed by surgical twee-
zers) during all the procedure and confirm its integrity in the end 
before closure of the wound. i OP after removal in one piece
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should be reserved for symptomatic varus or valgus associ-
ated joint degeneration and/or ankle instability and not in the 
case of an isolated peroneal pathology.

The panel agreed that in athletes with hindfoot mala-
lignment and peroneal tendon pathology, correction of the 
hindfoot malalignment is probably best avoided. The panel’s 
experience is that it is not uncommon for athletes to have 
asymptomatic idiopathic hindfoot varus and in case when 
this is corrected, the biomechanical change in the lower limb 
alignment may have a detrimental effect on their level of 
elite performance.

What is the optimal post‑operative protocol 
and rehabilitation following surgical treatment 
of peroneal tendon pathology?

10.1  For optimal rehabilitation, one must distinguish 
whether or not the SPR was repaired during the sur-
gical procedure.

10.2  When the SPR is not repaired, rehabilitation should be 
goal- and not time-based with the promotion of early 
mobilization.

10.3 When surgery included repair of the SPR, rehabilita-
tion should consist of two-week non-weight bearing 
in a lower leg cast, followed by four weeks of weight 
bearing in a cast or a walker boot. At two weeks post-
operatively, active range of motion and physical ther-
apy should be encouraged. The tendons should not 
be loaded until six weeks post-operatively. In addi-
tion, several pre-operative sessions are recommended 
for best achievement of rehabilitation objectives, 
although these may not be feasible. Figure 7 shows a 
schematic algorithm on post-operative management.

Rationale

A broad range of rehabilitation protocols has been described 
without enough scientific support to enable proposing any 
evidence-based post-operative protocol [45]. Based on a 
recent review by van Dijk et al., presenting an overview of all 
different protocols being used [45], the panel agreed that it is 

mandatory to distinguish whether or not the SPR was repaired 
during the surgical procedure. In cases where the SPR was 
not repaired, but the stabilization of the tendons relied on the 
groove deepening alone, the immobilization time should be 
minimalized to prevent tethering of the tendon(s). It is, there-
fore, recommended to aim for an immobilization period no 
longer then four weeks. The panel agreed that in the future, 
this period of protection might be shortened.

When the SPR is formally repaired, a minimum immobi-
lization time of 6 weeks is important for sufficient healing 
of the retinaculum. The initial two-weeks non-weight bear-
ing is advised. After these two weeks, the patient is allowed 
weight-bearing immobilization combined with physiother-
apy and supervised range of motion to allow peroneal move-
ment while protecting the repaired SPR. For optimal healing, 
pain free loading of the peroneal tendons should not be per-
formed until six-weeks post-operative. The panel agreed that 
commencement of running activities should not be based on 
time criteria, but rather be dependent upon the patient’s pre-
operative condition, the ability to perform a single heel rise, 
and the patient’s overall strength, neuromuscular control, 
and proprioceptive ability.

Conclusion

Considering the scarce published knowledge, this consen-
sus statement on peroneal tendon pathology summarizes the 
most practical and scientifically supported diagnostic and 
treatment algorithms for enabling optimized management 
of peroneal tendon pathology. The guidelines are based on 
international and multidisciplinary expert agreement follow-
ing the Nominal Group Technique, combined with a system-
atic review of available literature.

Funding No funding.

Compliance with ethical standards 

Conflict of interest The authors declare that there is no conflict of in-
terest.

Fig. 7  Post-treatment rehabilita-
tion



3106 Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:3096–3107

1 3

Ethical approval This article does not contain any studies with human 
participants performed by any of the authors.

Informed consent For this type of study formal consent is not required.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creat iveco 
mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate 
credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made.

References

 1. Benjamin M, Qin S, Ralphs JR (1995) Fibrocartilage associated 
with human tendons and their pulleys. J Anat 187(Pt 3):625–633

 2. Blitz NM, Nemes KK (2007) Bilateral peroneus longus tendon 
rupture through a bipartite os peroneum. J Foot Ankle Surg 
46:270–277

 3. Boffeli TJ, Collier RC (2012) Surgical technique for combined 
Dwyer calcaneal osteotomy and peroneal tendon repair for cor-
rection of peroneal tendon pathology associated with cavus foot 
deformity. J Foot Ankle Surg 51:135–140

 4. Brandes CB, Smith RW (2000) Characterization of patients with 
primary peroneus longus tendinopathy: a review of twenty-two 
cases. Foot Ankle Int 21:462–468

 5. Cerrato RA, Myerson MS (2009) Peroneal tendon tears, surgical 
management and its complications. Foot Ankle Clin 14:299–312

 6. Dallaudiere B, Pesquer L, Meyer P, Silvestre A, Perozziello A, 
Peuchant A et al (2014) Intratendinous injection of platelet-rich 
plasma under US guidance to treat tendinopathy: a long-term 
pilot study. J Vasc Interv Radiol 25:717–723

 7. Demetracopoulos CA, Vineyard JC, Kiesau CD, Nunley JA 
(2014) Long-term results of debridement and primary repair of 
peroneal tendon tears. Foot Ankle Int 35:252–257

 8. DiGiovanni BF, Fraga CJ, Cohen BE, Shereff MJ (2000) Asso-
ciated injuries found in chronic lateral ankle instability. Foot 
Ankle Int 21:809–815

 9. Dombek MF, Lamm BM, Saltrick K, Mendicino RW, Catan-
zariti AR (2003) Peroneal tendon tears: a retrospective review. 
J Foot Ankle Surg 42:250–258

 10. Durieux N, Vandenput S, Pasleau F (2013) [OCEBM levels of 
evidence system]. Rev Med Liege 68:644–649

 11. Freccero DM, Berkowitz MJ (2006) The relationship between 
tears of the peroneus brevis tendon and the distal extent of its 
muscle belly: an MRI study. Foot Ankle Int 27:236–239

 12. Heckman DS, Reddy S, Pedowitz D, Wapner KL, Parekh SG 
(2008) Operative treatment for peroneal tendon disorders. J 
Bone Joint Surg Am 90:404–418

 13. Helliwell TR, Tynan M, Hayward M, Klenerman L, Whitehouse 
G, Edwards RH (1995) The pathology of the lower leg muscles 
in pure forefoot pes cavus. Acta Neuropathol 89:552–559

 14. Highlander P, Pearson KT, Burns P (2015) Magnetic resonance 
imaging analysis of peroneal tendon pathology associated with 
low-lying peroneus brevis muscle belly: a case-control study. 
Foot Ankle Spec 8:347–353

 15. Hyer CF, Dawson JM, Philbin TM, Berlet GC, Lee TH (2005) 
The peroneal tubercle: description, classification, and rel-
evance to peroneus longus tendon pathology. Foot Ankle Int 
26:947–950

 16. Kennedy JG, van Dijk PA, Murawski CD, Duke G, Newman H, 
DiGiovanni CW et al. (2016) Functional outcomes after pero-
neal tendoscopy in the treatment of peroneal tendon disorders. 

Knee Surg Sports Traumatol Arthrosc. https ://doi.org/10.1007/
s0016 7-016-4012-6

 17. Krause JO, Brodsky JW (1998) Peroneus brevis tendon tears: 
pathophysiology, surgical reconstruction, and clinical results. 
Foot Ankle Int 19:271–279

 18. Kumai T, Benjamin M (2003) The histological structure of the 
malleolar groove of the fibula in man: its direct bearing on the 
displacement of peroneal tendons and their surgical repair. J 
Anat 203:257–262

 19. Le Minor JM (1987) Comparative anatomy and significance 
of the sesamoid bone of the peroneus longus muscle (os per-
oneum). J Anat 151:85–99

 20. Mani-Babu S, Morrissey D, Waugh C, Screen H, Barton C 
(2015) The effectiveness of extracorporeal shock wave therapy 
in lower limb tendinopathy: a systematic review. Am J Sports 
Med 43:752–761

 21. McLennan JG (1980) Treatment of acute and chronic luxations of 
the peroneal tendons. Am J Sports Med 8:432–436

 22. McMillan SS, King M, Tully MP (2016) How to use the nominal 
group and Delphi techniques. Int J Clin Pharm 38:655–662

 23. Miura K, Ishibashi Y, Tsuda E, Kusumi T, Toh S (2004) Split 
lesions of the peroneus brevis tendon in the Japanese popula-
tion: an anatomic and histologic study of 112 cadaveric ankles. J 
Orthop Sci 9:291–295

 24. Molloy R, Tisdel C (2003) Failed treatment of peroneal tendon 
injuries. Foot Ankle Clin 8:115–129

 25. Pellegrini MJ, Glisson RR, Matsumoto T, Schiff A, Laver L, Eas-
ley ME et al (2016) Effectiveness of allograft reconstruction vs 
tenodesis for irreparable peroneus brevis tears: a cadaveric model. 
Foot Ankle Int 37:803–808

 26. Purnell ML, Drummond DS, Engber WD, Breed AL (1983) Con-
genital dislocation of the peroneal tendons in the calcaneovalgus 
foot. J Bone Joint Surg Br 65:316–319

 27. Redfern D, Myerson M (2004) The management of concomitant 
tears of the peroneus longus and brevis tendons. Foot Ankle Int 
25:695–707

 28. Rosenfeld P (2007) Acute and chronic peroneal tendon disloca-
tions. Foot Ankle Clin 12:643–657, vii

 29. Roth JA, Taylor WC, Whalen J (2010) Peroneal tendon subluxa-
tion: the other lateral ankle injury. Br J Sports Med 44:1047–1053

 30. Sammarco VJ, Cuttica DJ, Sammarco GJ (2010) Lasso stitch with 
peroneal retinaculoplasty for repair of fractured os peroneum: a 
report of two cases. Clin Orthop Relat Res 468:1012–1017

 31. Saupe N, Mengiardi B, Pfirrmann CW, Vienne P, Seifert B, Zan-
etti M (2007) Anatomic variants associated with peroneal tendon 
disorders: MR imaging findings in volunteers with asymptomatic 
ankles. Radiology 242:509–517

 32. Saxena A, Cassidy A (2003) Peroneal tendon injuries: an evalua-
tion of 49 tears in 41 patients. J Foot Ankle Surg 42:215–220

 33. Seybold JD, Campbell JT, Jeng CL, Short KW, Myerson MS 
(2016) Outcome of lateral transfer of the FHL or FDL for con-
comitant peroneal tendon tears. Foot Ankle Int 37:576–581

 34. Shibata Y, Sakuma E, Yoshida Y, Wakabayashi K, Iguchi H, 
Sekiya I et al (2014) Morphometric analysis of the peroneal tuber-
cle using a three-dimensional computed tomography model. Foot 
(Edinb) 24:200–202

 35. Siegel RM, Schubiner J, Sammarco VJ (2008) A nonoperative 
treatment technique for peroneal tendon subluxation. Clin Pediatr 
(Phila) 47:300–301

 36. Slater HK (2007) Acute peroneal tendon tears. Foot Ankle Clin 
12:659–674, vii

 37. Sobel M, Bohne WH, Levy ME (1990) Longitudinal attrition of 
the peroneus brevis tendon in the fibular groove: an anatomic 
study. Foot Ankle 11:124–128

 38. Sobel M, Pavlov H, Geppert MJ, Thompson FM, DiCarlo EF, 
Davis WH (1994) Painful os peroneum syndrome: a spectrum of 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00167-016-4012-6
https://doi.org/10.1007/s00167-016-4012-6


3107Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:3096–3107 

1 3

conditions responsible for plantar lateral foot pain. Foot Ankle Int 
15:112–124

 39. Stiell IG, McKnight RD, Greenberg GH, McDowell I, Nair RC, 
Wells GA et al (1994) Implementation of the Ottawa ankle rules. 
JAMA 271:827–832

 40. Stockton KG, Brodsky JW (2014) Peroneus longus tears asso-
ciated with pathology of the os peroneum. Foot Ankle Int 
35:346–352

 41. Strickland SM, MacGillivray JD, Warren RF (2003) Anterior cru-
ciate ligament reconstruction with allograft tendons. Orthop Clin 
North Am 34:41–47

 42. Sun J, Gao F, Wang Y, Sun W, Jiang B, Li Z (2017) Extracorpor-
eal shock wave therapy is effective in treating chronic plantar fas-
ciitis: A meta-analysis of RCTs. Medicine (Baltimore) 96:e6621

 43. Taljanovic MS, Alcala JN, Gimber LH, Rieke JD, Chilvers MM, 
Latt LD (2015) High-resolution US and MR imaging of peroneal 
tendon injuries. Radiographics 35:179–199

 44. van Dijk PA, Gianakos AL, Kerkhoffs GM, Kennedy JG (2016) 
Return to sports and clinical outcomes in patients treated for pero-
neal tendon dislocation: a systematic review. Knee Surg Sports 
Traumatol Arthrosc 24:1155–1164

 45. van Dijk PA, Lubberts B, Verheul C, DiGiovanni CW, Kerkhoffs 
GM (2016) Rehabilitation after surgical treatment of peroneal 
tendon tears and ruptures. Knee Surg Sports Traumatol Arthrosc 
24:1165–1174

 46. Wang XT, Rosenberg ZS, Mechlin MB, Schweitzer ME (2005) 
Normal variants and diseases of the peroneal tendons and supe-
rior peroneal retinaculum: MR imaging features. Radiographics 
25:587–602

 47. Yammine K (2015) The accessory peroneal (fibular) muscles: 
peroneus quartus and peroneus digiti quinti. A systematic review 
and meta-analysis. Surg Radiol Anat 37:617–627


	The ESSKA-AFAS international consensus statement on peroneal tendon pathologies
	Abstract
	Introduction 
	Purpose 
	Methods 
	Conclusion 
	Level of evidence 

	Introduction
	Materials and methods
	Preliminary work
	Search strategy
	Consensus meeting

	Results
	Is there a relation between the anatomy and the development of peroneal tendon pathologies?
	Rationale
	A low-lying muscle belly 
	Accessory (peroneal) muscles 
	Shape of the retromalleolar groove 
	Peroneal tubercle 
	Os peroneum 


	How should peroneal tendon pathologies be classified?
	Rationale

	What are the key features to diagnose peroneal tendon pathology?
	Rationale

	What conservative therapies may be considered and in case of which pathology?
	Rationale
	What is the optimal treatment for peroneal tendon tears?
	Rationale

	What is the optimal treatment for peroneal tendon ruptures?
	Rationale

	What is the optimal treatment for acute peroneal tendon dislocation?
	Rationale

	What is the optimal treatment for a painful OP syndrome?
	Rationale

	When should hindfoot realignment procedures be considered?
	Rationale

	What is the optimal post-operative protocol and rehabilitation following surgical treatment of peroneal tendon pathology?
	Rationale


	Conclusion
	References


