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Recurrent peroneal tendon dislocation—the current concept of
management
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Abstract: The peroneus muscles, consisting of the peroneus longus (PL) and peroneus brevis (PB) tendons,
are vulnerable to injury at anatomically specific sites or within tendon sheaths. Peroneal tendon dislocation
(PTD) is often misdiagnosed as a lateral ankle sprain as it occurs at a lower frequency than a lateral ankle
sprain. Anatomical variations in the retromalleolar groove, soft tissue overstuffing, and presence of accessory
peroneal muscles contribute to the etiology of PTD. PTD has been classified into four types based on
injury patterns involving the superior peroneal retinaculum (SPR) and fibrocartilaginous ridge. Diagnosis
involves recognizing tender points and using imaging including magnetic resonance imaging (MRI) and
ultrasonography. Conservative treatments, including below-knee plaster casts, have varying success rates,
and some patients progress to recurrent PTD (RPTD), prompting consideration of surgical interventions.
Diagnosis is easy in patients with RPTD who can reproduce the dislocation by themselves; however, in
many cases, this is not possible. In such cases, ultrasonography after intrasheath injection is effective in
confirming the presence of a pseudo-pouch. RPTD can be diagnosed if a pseudo-pouch is identified during
ultrasonography. Surgical approaches such as osteotomy, soft tissue procedures, and groove deepening
techniques are used to stabilize the peroneal tendons. Soft tissue procedures, especially SPR reattachment,
have emerged as a preferred option, demonstrating outcomes comparable to those of osteotomy, with fewer
complications. Intrasheath subluxation, a unique PTD subtype, is diagnosed using ultrasonography. In this
type of subluxation, no damage to the SPR is observed, and the positions of the PL and PB tendons are
interchanged. Surgical intervention may involve excision of the synovium and SPR repair. In cases of PTD
complicated by a longitudinal rupture of the PB tendon, suturing of the torn area or tubularization of the
remaining tendon for partial resection of the degenerated tendon can be performed. The purpose of this
article is to describe the methods for diagnoses and management of PTD.
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Introduction

The peroneus consists of two muscles: the peroneus longus
(PL) and peroneus brevis (PB). The PL originates from the
upper 2/3 of the fibula and stops at the second metatarsal
floor and the medial cuneiform bone, while the PB
originates from the lower 2/3 part of the fibula and stops at
the fifth metatarsal floor. Peroneus tendons are susceptible
to injury at anatomical sites of altered tendon pathway or
where a tendon sheath is present. Specifically, they include
the (I) posterior portion of the ankle lateral malleolus
[superior peroneal retinaculum (SPR)]; (II) peroneal
tendon pulley [inferior peroneal retinaculum (IPR)]; and
(III) cuboid tunnel. This paper describes the evaluation
and management of peroneal tendon dislocation (PTD), a
disorder that occurs in (I) the posterior portion of the ankle
lateral malleolus.

PTD
Etiology

PTD is a rare trauma that accounts for 0.3-0.5% of all
ankle traumas (1-3). PTD generally occurs after dorsiflexion
in a slightly everted foot, followed by strong contraction
of the peroneal muscles during sports including skiing, ice
dancing, soccer, basketball, rugby, and gymnastics. Acute
PTD is characterized by swelling, pain, and tenderness
around the lateral malleolus. Thus, it is often misdiagnosed
as lateral ankle sprain, a common sports injury (4,5). Owing
to misdiagnosis as a lateral ankle sprain and other factors,
many patients with PTD progress to recurrent PTD
(RPTD). In the posterior part of the ankle lateral malleolus,
the PL and PB tendons run within the same tendon sheath,
changing their running direction at the tip of the fibula and
head anteriorly. The tendons are prevented from dislocation
by the fibrocartilaginous ridge (FCR), a structure similar
to an articular labrum in the shoulder joint, and the SPR
prevents the peroneal tendons from dislocation (Figure I).
The PL tendon is often dislocated as the PB tendon is stuck
in a concave depression on the fibular side, while the PL
tendon passes through the dorsal (superficial) side. At this
level, the peroneal tendons are surrounded by the SPR,
which attaches to the FCR, and the lateral surface of the
fibula and protects the tendons against dislocation. When
these structures including the SPR and FCR, fail, PTD
occurs. Moreover, if these structures detached from the
fibula do not heal in good alignment with the fibula, they
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create a space on the fibula surface, called a ‘pseudo-pouch’,
leading to RPTD.

Several anatomical variations in the peroneal muscles and
lateral malleolus of the ankle that may play an important
role in PTD onset have been reported. The shape of the
retromalleolar groove is considered an anatomical feature of
the PTD. Saupe ez al. (6) classified the retromalleolar groove
as concave (28%), flat (43%), convex (18%), or irregular
(11%), based on magnetic resonance imaging (MRI). Ozbag
et al. (7) reported that the presence of concave-type (67%)
retromalleolar grooves was significantly related to RPTD
in a cadaveric study. However, a recent report (8) revealed
that the shape of the retromalleolar groove was not related
to the PTD based on computed tomography (CT). The
reason behind these differences between these results is
the anatomical structure of the retromalleolar groove. The
concave structure of the retromalleolar groove is not made
up of bone alone but consists of a combination of cartilage
components, including the FCR (9). Particularly, the
components of the fibula have been found to be increasingly
cartilaginous toward the tip of the fibula. Therefore, the
bone component alone had no significant relationship
with PTD, but a significant relationship was observed in
the cadaver study that included the cartilage. Soft tissue
overstuffing within the peroneal tendon sheath is another
anatomical factor associated with PTD. The presence of
accessory peroneal muscles including the peroneus quartus
and peroneus quintus muscles (10) and low-lying muscle
belly (LLMB) of the PB are soft tissue variants that are
proposed to be possible causes of overstaffing within the
peroneal tendon sheath. A recent MRI study (8) revealed
that a low-lying PB muscle belly and large volume in the
retromalleolar space were significantly associated with P'TD.
In this study, the soft tissue volume in the retromalleolar
space was used as an anatomical marker of PTD risk.

Classification

Eckert ez al. (11) classified PTDs into three types according to
the type of injury to the FCR and SPR, while Oden et 4/. (12)
added type 4 with the peroneal tendon dislocated due to
rupture of the SPR (Figure 2):

% Type 1: dislocation occurs when the SPR
continuously detaches from the FCR and fibula with
the fibular anterior periosteum. This type is the
most reported one, accounting for 51% of all cases.

% Type 2: this is a dislocation with the FRC, SPR,
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and periosteum on the anterior surface of the fibula
collectively avulsed and dislocated. This type is
reported in 33% of the cases.

X3

o

Type 3: this is a type of avulsion fracture of the bone
of the anterior surface of the fibula with combined
FCR and SPR, with an incidence rate of 13%.

Type 4: this is a rare type with the SPR itself

X3

o

FCR

Figure 1 Normal structure of the peroneal tendon at the
retromalleolar groove. PB, peroneus brevis; PL, peroneus longus;
SPR, superior peroneal retinaculum; FCR, fibrocartilaginous ridge;
F, fibula.
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is ruptured, later added by Oden er al. (12); its
frequency is unknown.

Diagnosis

In cases with acute dislocation, patients complain of pain
around the ankle lateral malleolus, as in an inversion ankle
sprain; however, the main tender point in an inversion ankle
sprain is anterior to the ankle lateral malleolus, whereas in
cases with PTD, the tender point is posterior to the ankle
lateral malleolus. Patients with RPTD may experience
repetitive tendon dislocation during sports activities or in
daily life and complain of pain and instability. Some patients
may be able to reproduce the dislocation on their own
but often cannot reproduce the dislocation in the clinic.
Some patients describe the sensation of tendon dislocation
as a sprain. Although in most cases of PTD, no abnormal
findings are observed on a simple radiograph or CT scan,
two-way imaging should be performed to rule out other
conditions including fractures. Only Type 3 dislocations
of avulsion fractures with SPR from the fibula can be
observed on simple radiography or CT. MRI may also point

Figure 2 Eckert and Oden classification. (A) Type 1: this type of dislocation occurs when the SPR continuously detaches from the FCR
and fibula with the anterior periosteum of the fibula. (B) Type 2: this is a type of dislocation with the FCR and SPR and the periosteum of

the anterior surface of the fibula collectively avulsed and dislocated. (C) Type 3: this is a type of avulsion fracture of the bone of the anterior

surface of the fibula with combined FCR and SPR. (D) Type 4: this is a rare type with superior peroneal retinaculum rupture. PB, peroneus

brevis; SPR, superior peroneal retinaculum; FCR, fibrocartilaginous ridge; PL, peroneus longus; F, fibula.
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Figure 3 Ultrasonographic image after liquid injection into
peroneal tendon sheath. A definitive diagnosis of peroneal
tendon dislocation can be made if a PP is observed after liquid
injection into the peroneal tendon sheath. PB, peroneus brevis;
PL, peroneus longus; SPR, superior peroneal retinaculum; FCR,

fibrocartilaginous ridge; PP, pseudo-pouch; E, fibula.

Figure 4 Kelly osteotomy. This technique is used to stabilize the
peroneal tendons by osteotomy or the distal fibula by dividing the
deep into shallow layers and sliding the superficial bone fragment

posteriorly and inferiorly using SCs. SC, screw.

to variations including the fourth peroneal tendon and/
or peroneal tendon tears. Moreover, MRI can sometimes
reveal abnormalities such as a pseudo-pouch, but not in
all cases. Ultrasonography allows dynamic observation
of tendon movement, and the presence or absence of a
pseudo-pouch can be observed by injecting a liquid (saline,
local anesthetic, etc.) into the tendon sheath (Figure 3).
Ultrasonography is very useful for diagnosis because it can
be performed in real time in the examination room, and if a

pseudo-pouch is observed, PTD can be diagnosed.

© AME Publishing Company.
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Conservative treatment

Previous studies have reported the results of conservative
treatment for acute PTD (11,13). A systematic review
by Bakker et al. (5) reported that a 4—6-week below-knee
plaster cast prevented recurrent dislocation in 62-83% of
the padents. Moreover, in their review, acute PTD treated
with tape for 3 weeks resulted in only a 40% success rate.
Therefore, a below-knee cast is preferable for tape fixation.
If conservative treatment fails and re-dislocation occurs,
surgical therapy is required. Some authors advocate surgical
repair even in acute PTD cases because of the high failure
rate of conservative treatment, especially in athletes (2).

Operative treatiment

Surgery is usually performed when conservative treatment
fails to resolve the occurrence of recurrent dislocations. As
noted above, several studies recommend surgery, even for
initial PTD in athletes. Surgical treatment is divided into
three main categories, osteotomy, soft tissue, and groove
deepening techniques (14).

Osteotomy techniques involves partial or complete fibular
osteotomy with posterior displacement or rotation of the
more lateral fragment to serve as a physical barrier to prevent
anterior subluxation of the tendons (15,16). Kelly initially
described a partial-thickness distal fibular osteotomy, rotated
posteriorly to deepen the fibular groove (15) (Figure 4).
Several procedures have been devised to modify Kelly’s
technique (17). Osteotomy techniques have the advantage
of stabilizing the peroneal tendons more firmly than the soft
tissue techniques described below. However, the osteotomy
procedure has several shortcomings such as fractures,
delayed/nonunion of bony fragments, postoperative tendon
irritation, and tendon adherence to the underlying bone
(18,19).

The soft tissue procedure consists of rerouting, SPR
reconstruction, and SPR reattachment. The most used
rerouting procedure involves the use of the calcaneofibular
ligament (CFL). Platzgummer’s method involves separation
of the CFL near the attachment of the fibula and re-suturing
it through the peroneus tendon underneath it (20,21)
(Figure 5). Poll and Duijfjes (22) described osteotomy of the
distal fibula, including the CFL, and Pozo and Jackson (23)
described osteotomy of the CFL from the calcaneal
attachment and passing the peroneus tendon underneath
(Figure 6). Martens et al. (24) described a method in which

the peroneus tendons were divided, passed beneath the
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Figure 5 Rerouting procedure (Platzgummer method). (A) The CFL is cut on the peroneal side. (B) The dislocated peroneal tendon is
passed under the CFL, and the CFL is then re-sutured. CFL, calcaneofibular ligament.

Figure 6 Rerouting procedure (Pozo and Jackson method). (A) The CFL is osteotomized at the distal fibula at its attachment to the fibula,

and the CFL and bone are separated. (B) The dislocated peroneal tendons are repositioned, and fragments of the fibula and CFL are

repaired and fixed with a SC. CFL, calcaneofibular ligament; SC, screw.

CFL, and re-sutured (Figure 7). Although no re-dislocation
was observed, complications such as peroneal nerve injury
and ankle stiffness were reported in 62% of the cases using
this method (25). Rerouting is less common today because
it is not anatomic and requires the invasion of normal
tissues including the CFL. SPR has been performed using
the Achilles tendon (13), plantaris (26), and PB (27). These
procedures also require the invasion of normal tissues.
McGarvey and Clanton reported a 19% complication rate
using this technique (25). SPR reconstruction may be an
option when the SPR is absent; however, in many cases,
the SPR is retained and can be used. Thus, the main soft
tissue procedure is SPR reattachment, which is a method
for reconstructing anatomically normal structures (11,28-31)

© AME Publishing Company.

(Figure 8).

In a study comparing the osteotomy and SPR
reattachment results, Tomihara er /. (32) revealed that SPR
reattachment provided similar or slightly better clinical
outcomes with fewer complications than osteotomy. In
their report, the rate of return to sports was higher, and the
duration to return to sports was significantly shorter in the
SPR reattachment group than in the osteotomy group, and
they recommended SPR reattachment for athletes. A recent
review comparing osteotomy and soft tissue procedures
reported no differences in the revision rates between the
two techniques (14). This study concluded that soft tissue
procedures offer a satisfactory method of treating RPTD
without any additional risk of reoperation compared with
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Figure 7 Rerouting procedure (Martens method). (A) Dislocated peroneal tendons cut at the posterior fibula. (B) The severed peroneal

tendons are re-sutured under the CFL. CFL, calcaneofibular ligament.

B FCR

Figure 8 SPR reattachment (modified Das De procedure). (A) The SPR was cut above the pseudo-pouch. (B) The dislocated peroneal

tendon is repositioned, and the SPR is shortened and repaired. PB, peroneus brevis; SPR, superior peroneal retinaculum; FCR,

fibrocartilaginous ridge; PL, peroneus longus; F, fibula.

osteotomy techniques, which have potentially greater
complication rates.

Groove deepening techniques are used to stabilize
peroneal tendons and prevent dislocation by deepening
the groove that receives the peroneal tendon on the
posterior wall of the fibula at ankle level (33-37). Because
the superficial layer of the retromalleolar groove is covered
with fibrocartilage for smooth gliding of the peroneal
tendon, some procedures have attempted to preserve these
structures rather than simply shaving the groove deeper.
For example, in the technique of Walther ez /. (37), the
cancellous bone behind the groove was removed with
a 3.5-mm drill and the media and lateral border of the
retromalleolar groove were broken using an osteotome
to prevent fracture during impaction. Subsequently, the
retromalleolar groove is affected (Figure 9). This method is
often used in combination with SPR. A recent systematic

© AME Publishing Company.

review found that combining SPR repair and retromalleolar
groove deepening provides a significantly higher return to
sports than SPR repair alone (2). They concluded that an
additional groove deepening procedure is recommended for
athletes in this review paper. However, a recent study that
examined anatomical features using CT and MRI reported
that PTD is more affected by the amount of soft tissue, such
as the muscle belly, in the peroneal tendon sheath than by
the bony morphology of the retromalleolar groove (8). This
anatomical study suggests that it is not always necessary
to deepen the groove. Further research is warranted to
determine how to control the excessive soft tissue volume,
in which groove deepening is essential.

Soft tissue procedures such as SPR reattachment and
groove deepening have been performed using an endoscope.
In general, tendoscopy has advantages in terms of less
postoperative pain and fewer complications than open
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Figure 9 Retromalleolar groove deepening. (A) The cancellous bone behind the retromalleolar groove was removed using a 3.5-mm drill.

The medial and lateral borders of the retromalleolar groove are cut using an osteotome. (B) The retromalleolar groove was impacted to

deepen the tendon groove. PL, peroneus longus; PB, peroneus brevis; F, fibula.

procedures (38). Scholten er al. (39) reported a tendoscopic
fibular groove-deepening procedure for RPTD. This
method is very simple but has the disadvantage that
the fibrocartilage on the retromalleolar groove must be
removed because the tendon groove is simply shaved under
the tendoscope. However, some reports (40-42) have
reported tendoscopic SPR reattachment for RPTD. There
are two methods for tendoscopic SPR reattachment: the
single-raw and double-raw methods with suture bridges, as
in the case of arthroscopic rotator cuff repair. The double-
raw method has the advantage of increasing the healing rate
by increasing the contact area between the SPR and the bone;
however, it is more complicated than the single-raw method.
Moreover, because there is little subcutaneous fat around
this area, knot irritation is often a problem, and techniques
using knotless anchors have been reported (3) (Figure 10).
Although these tendoscopic methods have disadvantages
compared with conventional methods, such as the need to
learn arthroscopic techniques and longer operating times,
they have been reported to have advantages in terms of
cosmetics and the possibility of early return to sports (43).

Intrasheath subluxation

Intrasheath subluxation of the peroneal tendon is a unique
type of dislocation. This is a dislocation with the positional
relationship of the PB and PL tendons is interchanged
and the SPR is intact (44). Raikin er al. reported that 14
(25%) of 57 cases of peroneal tendon snapping in the
retromalleolar groove were intrasheath subluxations.
Ultrasonography can capture tendon dynamics in real time
and is useful in diagnosing this condition (Figure 11). Raikin
et al. classified intrasheath subluxation into two categories

© AME Publishing Company.

(Figure 12). Type A involves PL tendon subluxation around
an intact PB tendon while it remains within the peroneal
groove and sheath. Type B involves PL tendon subluxation
through an associated longitudinal split tear of the PB
tendon while remaining within the peroneal groove and
sheath. The condition is often asymptomatic and requires
no specific treatment. However, surgery is indicated if
the patient becomes symptomatic and resists conservative
treatment. Favorable results can be obtained by incising the
superior peroneal muscle branch, excising the synovium
within the tendon sheath, and deepening the tendon groove,
followed by repair of the SPR (36). In cases complicated by
longitudinal rupture of the PB tendon (Type B), suturing of
the torn area or tubularization of the remaining tendon for
partial resection of the degenerated tendon is performed.

Conclusions

Although PTD is not a frequent sports injury such as
ankle sprain, it is often encountered in clinical practice. In
cases of acute PTD, the injured limb position and site of
pain are the points of differentiation from ankle sprains.
Ultrasonography is useful for diagnosis. Most RPTD
cases form a pseudo-pouch; however, confirmation of its
presence on imaging is difficult unless fluid accumulation
is observed as well. Thus, a definitive diagnosis can be
made if a pseudo-pouch is identified after fluid injection
into the peroneal tendon sheath. Ultrasonography is also
useful in cases of intrasheath dislocation with the long and
brevis peroneal tendons observed in real time. Although
conservative treatment is recommended during the acute
phase, repetitive dislocations often occur, requiring surgery.
Although various surgical methods have been reported,
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A B C
Shuttling suture
SPR Pull SPR SPR
Shuttling
Shuttling suture —_— suture loop  ~
Pull «=—,
PB Repair suture PB Repair suture & PB

Repair suture Shuttling suture

Pull +—
Shuttling suture loop PL Shuttling \
suture loop

SPR

Figure 10 Knotless tendoscopic superior peroneal retinaculum repair. (A) Three suture anchors were placed in the fibula and sutures of the
three anchors penetrate the SPR. The repair suture of the first anchor is inserted into the shuttle suture loop of the second anchor, and the
shuttling suture of the second anchor is pulled to pass the repair suture through the second anchor. The repair anchor of the first anchor
is tightened by pulling it. (B) The repair suture of the second anchor is inserted into the shuttle suture loop of the third anchor, and the
shuttling suture of the third anchor is pulled to pass the repair suture through it. The repair anchor of the second anchor is tightened by
pulling it. (C) The repair suture of the third anchor was inserted into the shuttle suture loop of the first anchor and the shuttling suture of
the first anchor was pulled to pass the repair suture through the first anchor. The repair anchor of the third anchor is tightened by pulling it.
(D) This figure shows the schema after all sutures are tightened. (E) All the anchor threads are secured to the fibula on the SPR with another

knotless anchor, and the SPR is fixed to the fibula. F, fibula; SPR, superior peroneal retinaculum; PB, peroneus brevis; PL, peroneus longus;
KA, knotless anchor.

Figure 11 Ultrasonographic images of the intrasheath subluxation. (A) Normal position. (B) Subluxated position. PB, peroneus brevis; PL,
peroneus longus; E, fibula.
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SPR

Teared PB—/

Figure 12 Classification of the intrasheath subluxation. (A) Normal position. (B) Type A: this type involves PL tendon subluxation around

an intact PB tendon while remaining within the peroneal groove and sheath. (C) Type B: this type involves PL tendon subluxation through

an associated longitudinal split tear of the PB tendon while remaining within the peroneal groove and sheath. PB, peroneus brevis; PL,

peroneus longus; SPR, superior peroneal retinaculum; FCR, fibrocartilaginous ridge; F, fibula.

SPR reattachment, a soft tissue procedure with anatomical
repair, is the most used method.
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