
Technical Note
From the
Hospital, Sh

The auth
and public
available fo

Received
Address c

F.H.K.A.M.
North Distr
999077, Ch

� 2017
Association
NC-ND lice

2212-628
https://do
Endoscopic Superior Peroneal Retinaculum
Reconstruction
Wilson Wai Shun Hau, M.B.Ch.B.,
Tun Hing Lui, M.B.B.S.(H.K.), F.R.C.S.(Edin.), F.H.K.A.M., F.H.K.C.O.S., and

Wai Kit Ngai, M.B.B.S., F.H.K.A.M.(Ortho.)
Abstract: Post-traumatic peroneal tendon subluxation or dislocation is most commonly due to injury to the superior
peroneal retinaculum. Acute repair of the retinaculum is an option for active athletes who desire quick return of sport
activity. In general, conventional open surgeries require extensive exposure of the injured superficial peroneal retinac-
ulum and have potential risks of scar formation, sural nerve injury, limited range of movement, peroneal tendon re-
subluxation, and tendon irritation. The purpose of this Technical Note is to describe the details of endoscopic superior
peroneal retinaculum reconstruction. This has the advantages of minimally invasive surgery of better cosmesis, less soft
tissue dissection, less postoperative pain, less peritendinous fibrosis, and less subjective tightness at peroneal tendons. The
endoscopic view allows better assessment of retinaculum integrity, grading of injury, and detection of coexisting
pathology.
ost-traumatic peroneal tendon subluxation or
Pdislocation is usually a result of injury to the su-
perior peroneal retinaculum after acute ankle sprain.
Superior peroneal retinaculum is a fibrous band formed
by condensation of the synovial sheath and fascia from
the lower calf. It extends from the inferoposterior sur-
face of the distal fibula to the lateral aspect of the
calcaneus. Superior peroneal retinaculum functions as
the primary restraint to subluxation or dislocation of
the peroneal tendons and is also a secondary restraint to
anterolateral ankle instability.1-4

Injury to the superior peroneal retinaculum can be
classified into 4 grades.1 The retinaculum is stripped off
from the fibula in grade 1 injury. The fibrous rim of the
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posterolateral aspect of the fibula is avulsed along with
the superior peroneal retinaculum in grade 2 injury.
Bony avulsion of the posterolateral part of the fibula by
the superior peroneal retinaculum occurs in grade 3
injury. The retinaculum is torn at its calcaneal side in
grade 4 injury.
Acute repair of the retinaculum is indicated for active

athletes who desire quick return of sport activity.2

Nonoperative treatment is suggested for acute injuries
in nonathletes with pain relief, activity modification,
cast immobilization, and protected weight bearing for
6 weeks after the injury.3 However, the overall success
rate was less than 50%4-6 and 44% to 74%7,8 of the
patients required surgery eventually.
Surgical procedures for chronic cases fall into 5 cate-

gories: anatomical reattachment of the retinac-
ulum,4,9,10 bone block procedures,8,11-13 tissue transfer
procedures,14,15 rerouting procedures,16,17 and groove-
deepening procedures.8,17,18

In general, conventional open surgeries require
extensive exposure of the injured superficial peroneal
retinaculum and have potential risks of scar formation,
sural nerve injury, limited range of movement, peroneal
tendon re-subluxation, and tendon irritation.10,19-30

With the advance in peroneal tendoscopy,31 minimally
invasive approaches dealing with peroneal tendon insta-
bility are developed and include endoscopic groove deep-
ening32 and endoscopic superior peroneal retinaculum
reconstruction.33 The groove-deepening procedure can
1 (January), 2018: pp e45-e51 e45
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Table 1. Indications and Contraindications of Endoscopic
Superior Peroneal Retinaculum Reconstruction

Indications Contraindications

(1) Eckert grade 1 or 2 post-
traumatic peroneal tendon
instability

(2) Eckert grade 3 peroneal
tendon instability with chip
avulsion fracture

(1) Congenital peroneal tendon
dislocation

(2)Attenuated superior peroneal
retinaculum

(3) Eckert grade 3 injury with
sizable avulsed fragment

(4) Eckert grade 4 injury with
retinacular substance tear and
irreducible peroneal tendons

(5) Presence of complex peroneal
tendon tears requiring open
repair
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retain the peroneal tendons within the retromalleolar
grooveand reduce the tensionsof the tendon. In contrast to
the open groove-deepening procedure that the cortical
bone plate is preserved, endoscopic groove deepening
simply removes the cortex and the underlying cancellous
bone of the retrofibular groove. This may result in the
rough bone surface and has the potential risk of causing
tendinitis due to abrasion within the bone tunnel.8,18 In
most of the cases of peroneal tendon instability, the
superior peroneal retinaculum along with periosteum of
the distal fibula is elevated from the lateral malleolus
instead of substance tear. Therefore, anatomical
reattachment of the retinaculum seems to be a logical
surgical treatment. The purpose of this Technical Note is
to describe the technical details of endoscopic superficial
peroneal retinaculum reconstruction. It is indicated for
Eckert grade 1 or 2 post-traumatic peroneal tendon insta-
bility or Eckert grade 3 peroneal tendon instability with
chip avulsion fracture. It is contraindicated for congenital
peroneal tendon dislocation, attenuated superior peroneal
retinaculum, Eckert grade 3 injury with sizable avulsed
fragment, Eckert grade 4 injury with retinacular substance
tear, and irreducible peroneal tendons or the presence of
complex peroneal tendon tears requiring open repair
(Table 1).
Fig 1. Endoscopic reconstruction of the left superior peroneal
retinaculum. The patient is in the lateral position. Zone 1
peroneal tendoscopy is performed via the proximal and distal
portals. The distal portal (DP) is just distal to the tip of the
lateral malleolus. The proximal portal (PP) is just proximal to
the proximal edge of the superior peroneal retinaculum
(SPR), which is approximately 2 cm from the tip of the lateral
malleolus. (LM, lateral malleolus; PT, the dislocated peroneal
tendons.)
Technique

Preoperative Planning and Patient Positioning
The diagnosis of post-traumatic peroneal tendon insta-

bility should be confirmed clinically. Bilateral involvement
is suggestive of congenital rather than post-traumatic
cause. Cortical avulsion fracture may be seen on plain
radiograph especially an internal rotation view. A trans-
verse computed tomographyviewcanstudy thedimension
of the distal fibula and aid planning of the site and orien-
tation of the suture anchor insertion. Magnetic resonance
imaging is useful to show tendon subluxation or
dislocation and assess the concomitant pathologies of the
retinaculum and tendons such as the presence of a per-
oneus quartus and low-lying peroneus brevis muscle that
may cause crowding in the fibula groove and predisposing
to peroneal tendon dislocation or tear.2

The patient is in the lateral position. A thigh tourni-
quet is applied to provide a bloodless operative field.
Fluid inflow is by gravity and no arthropump is used. A
2.7-mm 30� arthroscope is used for this procedure.

Portal Placement
For the sake of tendoscopy, the peroneal tendons are

divided into 3 zones. The zone 1 tendon sheath consists of
both peroneus longus and brevis tendons from the muscu-
lotendinous junction to the peroneal tubercle. The zone 2
tendon sheath is at the level of the peroneal tubercle.
Separate tendoscopy is required for individual tendon
sheaths of this zone. The zone 3 tendon sheath is at the sole
and contains the peroneus longus tendon.34 This procedure
is performed via the distal and proximal portals along the
zone 1 peroneal tendon sheath. The distal portal is just distal
to the tip of the lateral malleolus. The proximal portal is just
proximal to the proximal edge of the superior peroneal
retinaculum, which is approximately 2 cm proximal to the
tipof the lateralmalleolus (Fig1). Theproximalportal canbe
located under endoscopic guidance. A 5-mm incision is
made at the distal portal and the subcutaneous tissue is
bluntly dissected with a hemostat. The peroneal tendon
sheath is incised open. The arthroscope is inserted into the
peroneal tendon sheath via the distal portal and advanced
proximally. The proximal edge of the superior peroneal
retinaculumis identifiedandanother5-mmincision ismade
just proximal to it. The subcutaneous tissue is bluntly



Fig 2. Endoscopic reconstruction of the left superior peroneal retinaculum. The patient is in the lateral position. (A) Peroneal
tendoscopy is performed with the distal portal as the viewing portal. (B) Arthroscopic view shows that the peroneal tendons are
dislocated over the fibular ridge, and the superior peroneal retinaculum together with the fibular retinaculum is elevated from
the lateral malleolus. (DP, distal portal; LM, lateral malleolus; PP, proximal portal; PT, the dislocated peroneal tendons; SPR,
superior peroneal retinaculum.)
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dissectedwith ahemostat and the peroneal tendon sheath is
incised open. This forms the proximal portal.

Zone 1 Peroneal Tendoscopy
The proximal and distal portals are interchangeable as

the viewing and working portals of the zone 1 peroneal
Fig 3. Endoscopic reconstruction of the left superior peroneal ret
portal is the viewing portal and the dislocated tendons are reduce
the distal tibiofibular syndesmosis by means of a McDonald diss
1.6-mm K wire inserting into the lateral malleolus. (B) The arthro
around the tip of the lateral malleolus are reduced by the McDona
inserted into the lateral malleolus to splint the tendons. (DP, dist
dissector; PP, proximal portal; PT, the peroneal tendons; SPR, sup
tendoscopy. The tendons are examined for any tenosyn-
ovitis or tear. Endoscopic synovectomy, debridement, or
repair of the torn tendons is performed if indicated. The
integrity of the superior peroneal retinaculum is exam-
ined. The elevated retinaculum together with the perios-
teum of the lateral malleolus is noted (Fig 2).
inaculum. The patient is in the lateral position. (A) The distal
d into the retromalleolar groove and pushed medially toward
ector via the proximal portal. The tendons are splinted by a
scope is switched to the proximal portal. The peroneal tendons
ld dissector via the distal portal. (C) Another 1.6-mm K wire is
al portal; KW, K wires; LM, lateral malleolus; MD, McDonald
erior peroneal retinaculum.)



Fig 4. Endoscopic recon-
struction of the left superior
peroneal retinaculum. The
patient is in the lateral po-
sition. (A) The proximal
portal is the viewing portal.
The fibrous tissue covering
the lateral surface of the
lateral malleolus is resected
and the underlying cortex is
abraded with an arthro-
scopic shaver via the distal
portal. (B) The distal portal
is the viewing portal. The
proximal lateral surface of
the lateral malleolus is
debrided with the shaver
via the proximal portal.
(AS, arthroscopic shaver;
KW, K wires; LM, lateral
malleolus; PT, the peroneal
tendons.)

Fig 5. Endoscopic reconstruction of the left superior peroneal retinaculum. The patient is in the lateral position. (A) Proximal
portal is the viewing portal and a GII Mitek suture anchor is inserted into the fibular ridge via the distal portal. (B) Distal portal is
the viewing portal and another Mitek suture anchor is inserted in the fibular ridge via the proximal portal. (KW, K wires; LM,
lateral malleolus; PT, the peroneal tendons; SA, GII Mitek suture anchor.)
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Fig 6. Endoscopic reconstruction of the left superior peroneal retinaculum. The patient is in the lateral position. (A) The distal
portal is the viewing portal. The suture limbs of the proximal suture anchor are passed through the retinaculum and the
overlying skin by means of an eyed needle through the proximal portal. (B) The distal portal is the viewing portal. Arthroscopic
view shows that the needle and the sutures are placed lateral to the K wires and tendons. (C) The proximal portal is the viewing
portal. The suture limbs of the distal suture anchor are passed through the retinaculum and the overlying skin by means of an
eyed needle through the distal portal. (Ar, arthroscope; DP, distal portal; EN, eyed needle; KW, K wires; LM, lateral malleolus; PP,
proximal portal; PT, the peroneal tendons; SPR, superior peroneal retinaculum.)
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Reduction of the Peroneal Tendons and Splinted by
K Wires
The distal portal is the viewing portal and the dislocated

tendons are reduced into the retrofibular groove and
pushed medially toward the distal tibiofibular syndes-
mosis bymeans of aMcDonald dissector (Platts &Nisbett,
Fig 7. Endoscopic reconstruction of the left superior peroneal reti
limbs of the proximal suture anchor after passing through the supe
of the retinaculum to the distal portal by a hemostat. (B) The su
lateral malleolus. Sutures are tied to hold the retinaculum onto t
portal; S, suture limbs; SPR, superior peroneal retinaculum.)
Sheffield, UK) via the proximal portal. The tendons are
splinted in position by a 1.6-mm K wire (Zimmer, War-
saw, IN) inserting into the lateral malleolus. The K wire
should pierce through the retinaculum as posteriorly as
possible to avoid hindrance of reduction of the retinac-
ulum and the fibular periosteum back to the lateral
naculum. The patient is in the lateral position. (A) The suture
rior peroneal retinaculum and skin are retrieved at the surface
perior peroneal retinaculum is manually pushed back to the
he fibular ridge. (DP, distal portal; KW, K wires; PP, proximal



Fig 8. Endoscopic reconstruction of the left superior peroneal
retinaculum. The patient is in the lateral position. The distal
portal is the viewing portal. The superior peroneal retinac-
ulum is confirmed to be sutured back to the lateral malleolus.
(LM, lateral malleolus; PT, the peroneal tendons; SPR, supe-
rior peroneal retinaculum.)

Table 2. Pearls and Pitfalls of Endoscopic Superior Peroneal
Retinaculum Reconstruction

Pearls Pitfalls

(1) The location of the proximal
portal is confirmed arthro-
scopically before making the
incision

(2)K wires should pierce through
the retinaculum as posteriorly
as possible

(3)Direction of insertion of the
suture anchors should close to
the diagonal of the cross-
section of the lateral malleolus

(1) Smaller sized suture anchor
will increase the risk of pullout

(2) Suture anchor of a long stem
will increase the risk of perfo-
ration into the lateral ankle
gutter or the distal tibiofibular
syndesmosis

Table 3. Advantages and Risks of Endoscopic Superior
Peroneal Retinaculum Reconstruction

Advantages Risks

(1) Better cosmesis
(2) Less soft tissue dissection
(3)No wound retraction needed
(4) Better assessment of retinac-

ulum integrity, grading of
injury, and detection of coex-
isting pathology

(5) Less postoperative pain
(6) Less peritendinous fibrosis
(7) Subjective tightness at pero-

neal tendons

(1) Sural nerve injury
(2) Iatrogenic fracture of the

lateral malleolus
(3) Iatrogenic tear of the superior

peroneal retinaculum
(4) Peroneal tendon injury
(5) Recurrence of peroneal

tendon dislocation
(6) Implant protrusion into the

distal tibiofibular syndesmosis
or the ankle joint
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malleolus. The arthroscope is switched to the proximal
portal. The peroneal tendons around the tip of the lateral
malleolus are confirmed to be reduced and another
1.6-mm K wire is inserted into the lateral malleolus to
splint the tendons (Fig 3).

Preparation of the Lateral Fibular Cortex for
Reattachment of the Stripped Periosteum
The proximal portal is the viewing portal. The fibrous

tissue covering the lateral surface of the lateral malleolus
is resected and the underlying cortex is abraded with an
arthroscopic shaver (Dyonics, Smith & Nephew, And-
over, MA) via the distal portal. The arthroscope is
switched to the distal portal and the debridement of the
lateral surface of the lateral malleolus is completed with
the shaver via the proximal portal (Fig 4).

Insertion of Suture Anchors
The proximal portal is the viewing portal, and a GII

Mitek suture anchor (Depuy, Johnson & Johnson,
Raynham, MA) is inserted into the fibular ridge via the
distal portal. Another Mitek suture anchor is inserted in
the fibular ridge via the proximal portal with the distal
portal as the viewing portal (Fig 5).

Suturing of the Superior Peroneal Retinaculum
The distal portal is the viewing portal. The suture limbs of

the proximal suture anchor are passed through the reti-
naculum and the overlying skin by means of an eyed
needle via the proximal portal. The sutures should be
placed lateral to the Kwires and tendons. The suture limbs
are retrieved at the surface of the retinaculum to the
proximal portal by a hemostat. The arthroscope is switched
to the proximal portal. The suture limbs of the distal suture
anchor are passed through the retinaculum and the over-
lying skin by means of an eyed needle via the distal portal.
The suture limbs are retrieved at the surface of the reti-
naculum to the distal portal by a hemostat (Fig 6).

Repair of the Superior Peroneal Retinaculum
The superior peroneal retinaculum is manually

pushed back to the lateral malleolus. Sutures are tied to
hold the retinaculum onto the fibular ridge (Fig 7).

Confirmation of Completeness of the Procedure
The K wires are removed and peroneal tendoscopy is

performed again to confirm the reduction of the tendons
and repair of the retinaculum (Fig 8, Video 1, Table 2).
Postoperatively, the patient is put on short leg cast for

3 weeks and then dorsiflexion exercise in an aircast is
instructed.Circumductionof the foot should be avoided for
3 months.
Discussion
Tendoscopy is a useful tool to detect and treat pero-

neal tendon pathology.31,35 It shows several advantages
over conventional open surgery including less pain,
shorter hospital stays, better cosmesis, and faster
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recovery.31-33,35,36 Endoscopic superior peroneal
retinaculum reconstruction is not technically difficult
and can be attempted by averaged foot and ankle
arthroscopists. However, if a suture anchor other than
a Mitek anchor is used, the length of the anchor
should not be longer than the diagonal of the cross-
section of the lateral malleolus to avoid extrusion of
the anchor tip into the lateral ankle gutter or the distal
tibiofibular syndesmosis.37

The advantages of this minimally invasive approach
include better cosmesis, less soft tissue dissection, nowound
retraction needed, better assessment of retinaculum integ-
rity, grading of injury, detection of coexisting pathology, less
postoperative pain, less peritendinous fibrosis, and less
subjective tightness at peroneal tendons.31-33,35-37 The
potential risk of this procedure includes sural nerve injury,
iatrogenic fracture of the lateral malleolus, iatrogenic tear
of the superior peroneal retinaculum, peroneal tendon
injury, recurrence of peroneal tendon dislocation, and
implant protrusion into the distal tibiofibular syndesmosis
or the ankle joint (Table 3).

References
1. Eckert W, Davis E. Acute rupture of the peroneal reti-

naculum. J Bone Joint Surg Am 1976;58:670-672.
2. Arrowsmith SR, Fleming LL, Allman FL. Traumatic dis-

locations of the peroneal tendons. Am J Sports Med
1983;11:142-146.

3. McGarvey WC, Clanton TO. Peroneal tendon dislocations.
Arch Phys Med Rehabil 1971;52:431-433.

4. Alm A, Lamke L, Liljedahl S. Surgical treatment of dislo-
cation of the peroneal tendons. Injury 1975;7:14-19.

5. Earle A, Moritz J, Tapper E. Dislocation of the peroneal
tendons at the ankle: An analysis of 25 ski injuries.
Northwest Med 1972;71:108-110.

6. Murr S. Dislocation of the peroneal tendons with marginal
fracture of the lateral malleolus. J Bone Joint 1961;4:563-565.

7. Escalas F, Figueras J, Merino J. Dislocation of the peroneal
tendons. Long-term results of surgical treatment. J Bone
Joint Surg Am 1980;62:451-453.

8. McLennan JG. Treatment of acute and chronic luxations
of the peroneal tendons. Am J Sports Med 1980;8:432-436.

9. Beck E. Operative treatment of recurrent dislocation of the
peroneal tendons.ArchOrthop Trauma Surg 1981;98:247-250.

10. De SD, Balasubramaniam P. A repair operation for recurrent
dislocation of peroneal tendons. J Bone Joint 1985;67:585-587.

11. Wirth C. Amodified Viernstein and Kelly surgical technic for
correcting chronic recurrent peroneal tendon dislocation.
Z Orthop Ihre Grenzgeb 1990;128:170-173 [in German].

12. Marti R. Dislocation of the peroneal tendons. Am J Sports
Med 1977;5:19-22.

13. Micheli LJ, Waters PM, Sanders DP. Sliding fibular graft
repair for chronic dislocation of the peroneal tendons. Am
J Sports Med 1989;17:68-71.

14. Mick C, Lynch F. Reconstruction of the peroneal reti-
naculum using the peroneus quartus. A case report. J Bone
Joint Surg 1987;69:296-297.

15. Miller J. Dislocation of peroneal tendonsdAnewoperative
procedure. A case report. Am J Orthop 1967;9:136-137.
16. Platzgummer H. On a simple procedure for the operative
therapy of habitual peroneal tendon luxation. Arch Orthop
Unfallchir 1967;61:144-150 [in German].

17. Poll R, Duijfjes F. The treatment of recurrent dislocation of
the peroneal tendons. J Bone Joint 1984;66:98-100.

18. Jones E. Operative treatment of chronic dislocation of the
peroneal tendons. J Bone Joint Surg 1932;14:574-576.

19. Ferran NA, Oliva F, Maffulli N. Recurrent subluxation of
the peroneal tendons. Sports Med 2006;36:839-846.

20. Heckman DS, Reddy S, Pedowitz D, Wapner KL,
Parekh SG. Operative treatment for peroneal tendon
disorders. J Bone Joint Surg 2008;90:404-418.

21. Hui J, De SD, Balasubramaniam P. The Singapore oper-
ation for recurrent dislocation of peroneal tendons. J Bone
Joint Surg Br 1998;80:325-327.

22. Mendicino RW, Orsini RC, Whitman SE, Catanzariti AR.
Fibular groove deepening for recurrent peroneal sublux-
ation. J Foot Ankle Surg 2001;40:252-263.

23. Ogawa BK, Thordarson DB, Zalavras C. Peroneal tendon
subluxation repair with an indirect fibular groove deep-
ening technique. Foot Ankle Int 2007;28:1194-1197.

24. Ozbag D, Gumusalan Y, Uzel M, Cetinus E. Morpho-
metrical features of the human malleolar groove. Foot
Ankle Int 2008;29:77-81.

25. Porter D, McCarroll J, Knapp E, Torma J. Peroneal tendon
subluxation in athletes: Fibular groove deepening and
retinacular reconstruction. Foot Ankle Int 2005;26:436-441.

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

27. Tan V, Lin SS, Okereke E. Superior peroneal retinac-
uloplasty: A surgical technique for peroneal subluxation.
Clin Orthop Rel Res 2003;410:320-325.

28. 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.

29. Title CI, Jung H-G, Parks BG, Schon LC. The peroneal
groove deepening procedure: A biomechanical study of
pressure reduction. Foot Ankle Int 2005;26:442-448.

30. Walther M, Morrison R, Mayer B. Retromalleolar groove
impaction for the treatment of unstable peroneal tendons.
Am J Sports Med 2009;37:191-194.

31. van Dijk CN, Kort N. Tendoscopy of the peroneal tendons.
Arthroscopy 1998;14:471-478.

32. de Leeuw PA, van Dijk CN, Golanó P. A 3-portal endo-
scopic groove deepening technique for recurrent peroneal
tendon dislocation. Tech Foot Ankle Surg 2008;7:250-256.

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

34. Lui TH, Mak CY. Peroneus longus tendoscopy at the sole:
A cadaveric study. Arthroscopy 2015;31:1338-1342.

35. Jerosch J, Aldawoudy A. Tendoscopic management of
peroneal tendon disorders. Knee Surg Sports Traumatol
Arthrosc 2007;15:806-810.

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

37. 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.

http://refhub.elsevier.com/S2212-6287(17)30318-3/sref1
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref1
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref2
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref2
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref2
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref3
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref3
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref4
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref4
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref5
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref5
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref5
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref6
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref6
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref7
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref7
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref7
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref8
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref8
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref9
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref9
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref10
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref10
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref11
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref11
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref11
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref12
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref12
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref13
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref13
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref13
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref14
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref14
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref14
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref15
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref15
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref15
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref16
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref16
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref16
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref17
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref17
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref18
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref18
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref19
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref19
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref20
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref20
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref20
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref21
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref21
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref21
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref22
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref22
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref22
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref23
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref23
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref23
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref24
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref24
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref24
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref25
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref25
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref25
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref26
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref26
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref27
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref27
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref27
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref28
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref28
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref28
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref28
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref29
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref29
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref29
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref30
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref30
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref30
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref31
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref31
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref32
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref32
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref32
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref33
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref33
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref34
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref34
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref35
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref35
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref35
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref36
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref36
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref36
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref37
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref37
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref37
http://refhub.elsevier.com/S2212-6287(17)30318-3/sref37

	Endoscopic Superior Peroneal Retinaculum Reconstruction
	Technique
	Preoperative Planning and Patient Positioning
	Portal Placement
	Zone 1 Peroneal Tendoscopy
	Reduction of the Peroneal Tendons and Splinted by K Wires
	Preparation of the Lateral Fibular Cortex for Reattachment of the Stripped Periosteum
	Insertion of Suture Anchors
	Suturing of the Superior Peroneal Retinaculum
	Repair of the Superior Peroneal Retinaculum
	Confirmation of Completeness of the Procedure

	Discussion
	References


