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Endoscopic Retrofibular Groove Deepening for
Management of Type A Intrasheath Peroneal Tendon

Subluxation
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Abstract: In intrasheath peroneal tendon subluxation, the peroneal tendons subluxate on each other within the retro-
fibular peroneal tendon sheath. Two subtypes can be distinguished: type A, in which the tendons are normal, and type B,
in which the peroneus brevis tendon has an associated longitudinal split and the peroneus longus tendon subluxates
through this tendon split. The purpose of this technical note is to describe the details of endoscopic retrofibular groove
deepening for management of type A intrasheath peroneal tendon subluxation. This can prevent extensive scar formation,
tendon adhesions, and sural nerve entrapment, as well as the problem of prolonged postoperative immobilization.
eroneal tendon instability can be classified into 2
Ptypes: anterior instability and intrasheath sublux-
ation. Anterior instability occurs after traumatic supe-
rior peroneal retinaculum (SPR) injury and after one or
both peroneal tendons are subluxated or dislocated
over the lateral malleolus.1 Intrasheath peroneal
tendon subluxation (IPTS) is atraumatic with an intact
SPR. The peroneal tendons subluxate on each other
within the retrofibular peroneal tendon sheath.1-4 Two
subtypes of IPTS can be distinguished: type A, in which
tendons are normal, and type B, in which the peroneus
brevis (PB) tendon has an associated longitudinal split
and the peroneus longus (PL) tendon subluxates
through this tendon split.1,2 IPTS may present with
the common subjective feelings of popping, snapping,
or clicking, usually with associated posterolateral ankle
pain.3 Peroneal muscle contraction may cause an
audible click without any clinical evidence of tendinous
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displacement over the lateral malleolus.1 In the retro-
fibular groove, the PB typically runs anterior to the PL
tendon.3 This anatomic position of the PB, between the
posterior fibula and the PL, predisposes it to compres-
sion and longitudinal tears.3 A low-lying PB muscle
belly and/or peroneus quartus muscle or a convex
retrofibular groovedpresent individually or in combi-
nationdmay cause overcrowding of the retrofibular
fibro-osseous tunnel and compression of the peroneal
tendons, leading to IPTS.2,3,5,6

IPTS is recalcitrant to nonsurgical management.6 Sur-
gical procedures should be aimed at restoring sufficient
volume to the retrofibular fibro-osseous tunnel by
resecting the low-lying PB muscle belly or peroneus
quartus to a point proximal to the fibro-osseous tunnel
of the retromalleolar space and/or groove deepening, as
well as repair of any tendon tear.1-3,6,7 Traditionally,
surgical treatment is performed through an extensive
lateral exposure with incision of the intact SPR and
repair afterward. This open approach is associated with
extensive scar formation, tendon adhesions, and sural
nerve entrapment, as well as the problem of prolonged
postoperative immobilization.8 Techniques for endo-
scopic management of IPTS have been reported to
minimize these complications.8-11 The purpose of this
technical note is to describe the technical details of
endoscopic retrofibular groove deepening for
management of type A IPTS.12 This technique is indi-
cated for symptomatic type A IPTS. A low-lying PB
muscle belly or peroneus quartus, if present, can be
resected via the same endoscopic approach.13,14 This
12 (December), 2024: 103148 e1
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Fig 1. Endoscopic retrofibular groove deepening for man-
agement of type A intrasheath peroneal tendon (PT) sublux-
ation in left ankle. The patient is placed in the lateral position.
This procedure is performed via the distal portal (DP) and
proximal portal (PP) along the PT sheath. The DP is 2 cm distal
to the tip of the lateral malleolus (LM). The PP is 4 cm
proximal to the tip of the LM.
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technique is contraindicated for asymptomatic IPTS, type
B IPTS, or traumatic anterior peroneal tendon instability
(Table 1). Open tendon repair is indicated for type B
IPTS, and endoscopic SPR reconstruction is a more
appropriate approach for traumatic anterior peroneal
tendon instability.15-18

Surgical Technique

Preoperative Planning and Patient Positioning
Both frank and intrasheath subluxations of peroneal

tendons cause reproducible painful snapping at the
peroneal groove while everting and dorsiflexing the
ankle.19 IPTS can be missed during a physical exami-
nation because there is no displacement of the peroneal
tendons over the lateral malleolus, and the 2 types of
IPTS cannot be differentiated clinically.6

Magnetic resonance imaging is helpful to detect
peroneal tendon or SPR tears or the presence of a low-
lying PB muscle or peroneus quartus.3 Computed to-
mography is useful for detection of any convexity of the
retrofibular groove. However, these static imaging
methods cannot demonstrate the transient or episodic
process of IPTS.3,19 In contrast, dynamic ultrasound
enables visualization of the entire process of IPTS by
demonstrating that the 2 peroneal tendons have
switched their relative positions and confirming the
integrity of the SPR or any PB tendon tear.1,4,6,19

The patient is placed in the lateral position. A thigh
tourniquet is applied to provide a bloodless operative
field. Fluid inflow is by gravity, and no arthro-pump is
used. A 4-mm 30� arthroscope is used for this procedure.

Portal Placement
This procedure is performed via the distal and prox-

imal portals along the peroneal tendon sheath. The
distal portal is 2 cm distal to the tip of the lateral mal-
leolus. The proximal portal is 4 cm proximal to the tip of
the lateral malleolus (Fig 1). Five-millimeter incisions
are made at the portals, and the subcutaneous tissue is
bluntly dissected with a hemostat. The peroneal tendon
sheath is then incised.

Confirmation of Type A IPTS
The proximal portal is the viewing portal. The ten-

dons are examined for any low-lying muscle, teno-
synovitis, or tear. The ankle is passively dorsiflexed and
Table 1. Indications and Contraindications of Endoscopic
Retrofibular Groove Deepening for Management of Type A
Intrasheath Peroneal Tendon Subluxation

Indications
Symptomatic type A intrasheath peroneal tendon subluxation

Contraindications
Asymptomatic intrasheath peroneal tendon subluxation
Type B intrasheath peroneal tendon subluxation
Traumatic anterior peroneal tendon instability
plantar flexed, and the PL tendon can be observed to
snap over the PB tendon (Fig 2). The PL tendon is
confirmed to have no tear.

Removal of Soft Tissue Covering Retrofibular
Groove
The distal portal is the viewing portal, and the prox-

imal portal is the working portal. The soft tissue
covering the retrofibular groove is resected with an
arthroscopic shaver (Dyonics; Smith & Nephew, And-
over, MA) (Fig 3). Caution should be paid not to injure
the fibrocartilaginous ridge and SPR.

Retraction of Peroneal Tendons by K-Wires
The distal portal is the viewing portal, and the prox-

imal portal is the working portal. The peroneal tendons
are retracted medially by the shaver and are splinted
with two 1.6-mm K-wires (Zimmer, Warsaw, IN) that
are inserted percutaneously and anchored just deep to
the lateral malleolus (Fig 4). The K-wires should pierce
through the skin and SPR as posteriorly as possible to
minimize the risk of sural nerve injury.15 The peroneal
tendons are then protected during subsequent bone
shaving.

Endoscopic Retrofibular Groove Deepening
The distal portal is the viewing portal, and the prox-

imal portal is the working portal. The retrofibular
groove is deepened by an arthroscopic Acromionizer
(Dyonics; Smith & Nephew) (Fig 5). The lateral cortical
rim is left intact, and the deepening procedure should
extend to the medial edge of the groove and span from



Fig 2. Endoscopic retrofibular groove deep-
ening for management of type A intrasheath
peroneal tendon subluxation in left ankle.
The patient is placed in the lateral position.
The proximal portal is the viewing portal. (A)
The peroneus longus tendon (PL) is poster-
omedial to the peroneus brevis tendon (PB).
(B) The PL snaps the PB with ankle
dorsiflexion.
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the most proximal end of the distal fibular expansion
down to the tip of the lateral malleolus.12

Smoothening of Bone Surface of Deepened
Retrofibular Groove
The distal portal is the viewing portal, and the prox-

imal portal is the working portal. The coarse bone
surface after groove deepening is smoothened by a
bone file (Fig 6).
Fig 3. Endoscopic retrofibular groove (RG) deepening for
management of type A intrasheath peroneal tendon sublux-
ation in left ankle. The patient is placed in the lateral position.
The distal portal is the viewing portal, and the proximal portal
is the working portal. The soft tissue covering the RG is
resected with an arthroscopic shaver (AS). (PB, peroneus
brevis tendon; PL, peroneus longus tendon.)
Endoscopic Retrofibular Groove Deepening and
Resolution of IPTS
The proximal portal is the viewing portal, and the

distal portal is the working portal. The distal end of the
retrofibular groove is deepened with the Acromionizer
(Fig 7). IPTS is confirmed to be resolved after groove
deepening (Video 1, Table 2). Postoperatively, imme-
diate mobilization of the ankle and total weight bearing
are allowed.
Fig 4. Endoscopic retrofibular groove (RG) deepening for
management of type A intrasheath peroneal tendon sublux-
ation in left ankle. The patient is placed in the lateral position.
The distal portal is the viewing portal, and the proximal portal
is the working portal. The peroneal tendons are retracted
medially by the shaver and are splinted with two 1.6-mm K-
wires (KW) that are inserted percutaneously and anchored
just deep to the lateral malleolus. (SPR, superior peroneal
retinaculum.)



Fig 5. Endoscopic retrofibular groove (RG)
deepening for management of type A intra-
sheath peroneal tendon subluxation in left
ankle. The patient is placed in the lateral po-
sition. (A) The distal portal (DP) is the
viewing portal, and the proximal portal (PP)
is the working portal. (B) The RG is deepened
by an arthroscopic Acromionizer (AA).
(KW, K-wires; SPR, superior peroneal
retinaculum.)

e4 T. H. LUI AND Y. H. CHOI
Discussion
The cause of intrasheath subluxation is a constricted

space in the retrofibular fibro-osseous tunnel with
intrasheath and intertendinous switching of the posi-
tions of the peroneal tendons during active dorsiflexion
and eversion of the foot and ankle.10 This functional
conflict of space inside the sheath can be caused by an
abnormal shape of the bony groove (flat or convex
retrofibular groove) combined with a space-occupying
lesion (low-lying PB muscle belly or peroneus quartus
tendon). The aim of surgical treatment is to improve the
dynamics of the peroneal tendons to prevent abnormal
movement during active dorsiflexion and eversion of
the foot.10 In the presence of a low-lying PB muscle
belly or peroneus quartus, resection of muscle fibers is
the treatment of choice and groove deepening may not
Fig 6. Endoscopic retrofibular groove (RG) deepening for
management of type A intrasheath peroneal tendon sublux-
ation in left ankle. The patient is placed in the lateral position.
The distal portal is the viewing portal, and the proximal portal
is the working portal. The coarse bone surface after groove
deepening is smoothened by a bone file (BF).
be necessary.1 On the other hand, in patients with a
diagnosis of intrasheath subluxation without a space-
occupying lesion, a groove-deepening procedure
should be performed.10

Peroneal tendoscopy allows a reliable diagnosis of pa-
thologies associated with IPTS, for example, convex
retrofibular groove, presence of peroneus quartus, low-
lying PB muscle belly, and PB tendon tear.10 However,
IPTS may not be detectable by tendoscopy because the
fluid or any instruments present inside the sheath can
change the real motion of the tendons. Moreover, gen-
eral or spinal anesthesia prevents active eversion and
dorsiflexion of the foot to reproduce intrasheath sub-
luxation.10 Therefore, preoperative confirmation of the
diagnosis by dynamic ultrasound is of utmost
importance.
Fig 7. Endoscopic retrofibular groove (RG) deepening for
management of type A intrasheath peroneal tendon sublux-
ation in left ankle. The patient is placed in the lateral position.
The proximal portal is the viewing portal, and the distal portal
is the working portal. The distal end of the RG is deepened
with the arthroscopic Acromionizer (AA). (PB, peroneus
brevis tendon; PL, peroneus longus tendon.)



Table 2. Pearls and Pitfalls of Endoscopic Retrofibular Groove
Deepening for Management of Type A Intrasheath Peroneal
Tendon Subluxation

Pearls
The diagnosis should be confirmed by dynamic ultrasound before

surgical treatment.
The peroneal tendons should be retracted before groove

deepening.
The arthroscopic Acromionizer should be applied along the axis of

the distal fibula to reduce formation of a bony ridge at the
deepened retrofibular groove.

Pitfalls
An uneven bone surface of the deepened retrofibular groove may

predispose to tendon tear and rupture.
Injury to the superior peroneal retinaculum may lead to anterior

instability of the peroneal tendons.

Table 3. Advantages and Risks of Endoscopic Retrofibular
Groove Deepening for Management of Type A Intrasheath
Peroneal Tendon Subluxation

Advantages
Better cosmesis
Less soft-tissue dissection
Preservation of intact superior peroneal retinaculum
Less postoperative pain
Less peritendinous fibrosis and less subjective tightness of peroneal

tendons
Risks

Sural nerve injury
Iatrogenic fracture of lateral malleolus
Iatrogenic tear of superior peroneal retinaculum
Peroneal tendon injury
Recurrence of intrasheath subluxation
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The bone surface of the retrofibular groove after
groove deepening should be smoothened because ir-
regularity of the retrofibular groove may predispose to
peroneal tendon tears.4 Moreover, the SPR should be
preserved to avoid anterior instability of the peroneal
tendons.
The advantages of the described minimally invasive

approach include better cosmesis, less soft-tissue dissec-
tion, preservation of the intact SPR, less postoperative
pain, less peritendinous fibrosis, and less subjective
tightness of the peroneal tendons. Potential risks with
this procedure include sural nerve injury, iatrogenic
fracture of the lateral malleolus, iatrogenic tear of the
SPR, peroneal tendon injury, and recurrence of intra-
sheath subluxation (Table 3). Endoscopic retrofibular
groove deepening is not technically difficult and can be
attempted by average foot and ankle arthroscopists.
Disclosures
Both authors (T.H.L., Y.H.C.) declare that they have

no known competing financial interests or personal
relationships that could have appeared to influence the
work reported in this paper.
References
1. Pesquer L, Guillo S, Poussange N, Pele E, Meyer P,

Dallaudière B. Dynamic ultrasound of peroneal tendon
instability. Br J Radiol 2016;89:20150958.

2. Raikin SM, Elias I, Nazarian LN. Intrasheath subluxation
of the peroneal tendons. J Bone Joint Surg Am 2008;90:
992-999.

3. Thomas JL, Lopez-Ben R, Maddox J. A preliminary report
on intra-sheath peroneal tendon subluxation: A pro-
spective review of 7 patients with ultrasound verification.
J Foot Ankle Surg 2009;48:323-329.

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

5. Bojani�c I, Kne�zevi�c I, Dimnjakovi�c D. Importance of
space-occupying anatomical variations in peroneal ten-
doscopy. Foot Ankle Int 2021;42:448-457.

6. Draghi F, Bortolotto C, Draghi AG, Gitto S. Intrasheath
instability of the peroneal tendons: Dynamic ultrasound
imaging. J Ultrasound Med 2018;37:2753-2758.

7. Raikin SM. Intrasheath subluxation of the peroneal ten-
dons: Surgical technique. J Bone Joint Surg Am 2009;91:
146-155.

8. Michels F, Jambou S, Guillo S, Van Der Bauwhede J.
Endoscopic treatment of intrasheath peroneal tendon
subluxation. Case Rep Med 2013;2013:274685.

9. Bojani�c I, Dimnjakovi�c D, Boha�cek I, Smoljanovi�c T.
Peroneal tendoscopydMore than just a solitary proced-
ure: Case-series. Croat Med J 2015;56:57-62.

10. Vega J, Pau Golano, Dalmau A, Viladot R. Tendoscopic
treatment of intrasheath subluxation of the peroneal
tendons. Foot Ankle Int 2011;32:1147-1151.

11. Guelfi M, Vega J, Malagelada F, Baduell A, Dalmau-
Pastor M. Tendoscopic treatment of peroneal intrasheath
subluxation: A new subgroup with superior peroneal
retinaculum injury. Foot Ankle Int 2018;39:542-550.

12. Lui TH. Endoscopic management of recalcitrant retro-
fibular pain without peroneal tendon subluxation or
dislocation. Arch Orthop Trauma Surg 2012;132:357-361.

13. Lui TH, Li HM. Endoscopic resection of peroneus quartus.
Arthrosc Tech 2020;9:e35-e38.

14. Lui TH. Tendoscopic resection of low-lying muscle belly of
peroneus brevis or quartus. Foot Ankle Int 2012;33:
912-914.

15. Hau WWS, Lui TH, Ngai WK. Endoscopic superior peroneal
retinaculum reconstruction. Arthrosc Tech 2017;7:e45-e51.

16. Lui TH. Endoscopic peroneal retinaculum reconstruction.
Knee Surg Sports Traumatol Arthrosc 2006;14:478-481.

17. Lui TH. Concomitant lateral ankle and peroneal tendon
instability treated with simultaneous arthroscopic Bros-
trom and tendoscopic superior peroneal retinaculum
repair: A case report. J Foot Ankle Surg 2021;60:850-855.

18. Lui TH. Eckert and Davis grade 3 superior peroneal reti-
naculum injury: Treated by endoscopic peroneal retinac-
ulum reconstruction and complicated by malposition of
the suture anchors. J Orthop Case Rep 2015;5:73.

19. Hsiao MY, Shyu SG, Wu CH, Özçakar L. Dynamic ultra-
sound imaging for type A intrasheath subluxation of the
peroneal tendons. Am J Phys Med Rehabil 2015;94:
e53-e54.

http://refhub.elsevier.com/S2212-6287(24)00273-1/sref1
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref1
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref1
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref2
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref2
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref2
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref3
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref3
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref3
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref3
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref4
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref4
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref4
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref5
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref6
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref6
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref6
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref7
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref7
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref7
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref8
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref8
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref8
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref9
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref10
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref10
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref10
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref11
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref11
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref11
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref11
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref12
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref12
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref12
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref13
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref13
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref14
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref14
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref14
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref15
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref15
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref16
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref16
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref17
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref17
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref17
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref17
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref18
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref18
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref18
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref18
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref19
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref19
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref19
http://refhub.elsevier.com/S2212-6287(24)00273-1/sref19

	Endoscopic Retrofibular Groove Deepening for Management of Type A Intrasheath Peroneal Tendon Subluxation
	Surgical Technique
	Preoperative Planning and Patient Positioning
	Portal Placement
	Confirmation of Type A IPTS
	Removal of Soft Tissue Covering Retrofibular Groove
	Retraction of Peroneal Tendons by K-Wires
	Endoscopic Retrofibular Groove Deepening
	Smoothening of Bone Surface of Deepened Retrofibular Groove
	Endoscopic Retrofibular Groove Deepening and Resolution of IPTS

	Discussion
	Disclosures
	References


