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Peroneal Tendoscopic Debridement and Endoscopic
Groove Deepening in the Prone Position
Prasit Rajbhandari, M.S., M.B.B.S., and Chayanin Angthong, M.D., Ph.D.
Abstract: Tendoscopy of the peroneal tendon is a promising procedure for the treatment of peroneal tendon pathology
and its disorders. This procedure is minimally invasive with less physical morbidity and early functional rehabilitation. The
present report demonstrates the techniques of peroneal tendoscopic debridement and endoscopic groove deepening in the
prone position to treat peroneal tenosynovitis and low-lying muscle belly of peroneus brevis with a shallow and flat
surface of the retro-malleolar groove. The prone position provided better ergonomics during this procedure compared
with the supine position.
eroneal tenosynovitis usually results from repeti-
1
Ptive or prolonged microtrauma. The tenosynovitis

can be precipitated by the presence of anatomical
variants such as hypertrophied peroneal tubercle after
an acute trauma such as an ankle inversion injury or
from displaced fracture of the lateral malleolus and
calcaneus.1 Rheumatoid arthritis, other systemic
joint disorders, and infection can also lead to the
condition.1,2

Common clinical signs that are suggestive of peroneal
tendon pathology are lateral ankle pain with or without
subjective instability; clicking, popping, or snapping
sensation during active eversion-inversion of the rear
foot; tenderness at palpation over the tendon course;
edema or swelling at the posterolateral ankle over the
tendon sheath; and an increase in pain on active
eversion against manual resistance (positive resistance
test).3,4
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Tendoscopy is an endoscopy of the tendon sheath.
It was first proposed by Wertheimer et al.5 in 1995. Van
Dijk et al.3 first described tendoscopy of the peroneal
tendon in 1998. Theoretically, postoperative scarring
and nerve entrapment is reduced due to the minimally
invasive procedure. Furthermore, there is more
preservation of anatomical structures and dynamic
evaluation and exploration of peroneal tendons is
possible from the myotendinous junction to peroneal
tubercle, so various pathologies can be identified and
treated.6

Low-lying peroneus brevis muscle is an anomalous
extension of the peroneus brevis muscle into and distal
to the fibular groove, which causes crowding of the
retro-malleolar groove and stretching of the superior
peroneal retinaculum. Shallow or narrow retro-
malleolar groove along with low-lying peroneus
brevis muscle may predispose to tenosynovitis, intra-
sheath subluxation, and peroneal dislocation.7 Some
orthopaedic surgeons recommend elective resection of
a low-lying peroneus brevis muscle belly and peroneus
quartus muscle in the retro-malleolar groove, which
will allow improved gliding ability of the peroneus
brevis and longus tendons as they course around the
ankle. This will help to avoid or limit peroneal tendon
injury around the ankle.8,9

Little is known about the peroneal tendoscopic
procedure for the debridement of peroneal tenosyno-
vitis, the removal of the low-lying part of peroneus
muscle belly, and endoscopic groove deepening with
the patient in the prone position. The present study is a
technical report of the tendoscopic procedure for the
treatment of peroneal tenosynovitis, low-lying belly of
peroneus brevis muscle, and endoscopic osteoplasty of
the retro-malleolar groove in the prone position.
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Fig 1. (A) The sagittal plane magnetic resonance image of the left ankle (T2 weighted image) showing high signal intensity in the
peroneal tendons, which indicates peroneal tenosynovitis (TS). The sagittal image B shows low-lying peroneus brevis (LLPB)
muscle extending to the retro-malleolar groove (RMG). In the axial image C there is shallow and flat RMG along with LLPB. In
this patient, the LLPB muscle, along with the shallow and flat RMG, was a precursor that led to congestion and overcrowding of
the peroneal tendons during their course in the distal fibula. This again led to irritation and tenosynovitis of the tendon sheath,
which can be seen in image A. The further persistence of this triad may lead to subluxation and dislocation of the tendons.
So groove deepening and resection of LLPB were performed to prevent progression of pathology.
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Preoperative Assessment and Patient Positioning
Preoperative clinical examination of the ankle and

rear foot is important to delineate the extent of clinical
conditions. Preoperative magnetic resonance imaging is
important for identification of the pathology and sur-
gical planning (Fig 1). The summary of indications and
contraindications of the proposed procedures is shown
in Table 1.
Under spinal anesthesia the patient was placed in the

prone position with bolster placement under the chest
and pelvis. The prone position is used because it pro-
vides better access for making the portals and better
convenience and ergonomics during movement of the
Table 1. Indications and Contraindications of the Peroneal Tendo
Prone Position

Indications

Peroneal tenosynovitis not relieved by conservative measures.
A low-lying peroneus brevis muscle, which leads to crowding at the

retro-malleolar groove resulting in synovitis and tendon instability.
Flat or convex retro-malleolar groove at the distal fibula, which

predisposes to peroneal tendon injury and instability including
subluxation and dislocation.
arthroscope. The lower limb was exsanguinated using
an Esmarch bandage, and a pneumatic tourniquet was
used on the proximal half of the thigh during the whole
procedure. The operated foot was positioned beyond
the edge of the operating table and lifted up from the
table by a towel roll under the anterior side of the distal
leg (Fig 2). A 4 mm 30� arthroscope (ConMed, Utica,
NY) and an arthroscopic video system (ConMed Lin-
vatec, Largo, FL) were placed by the patient’s head side.

Operation Steps
Proximal incision was made 6 cm proximal and 1 cm

posterior to the posterior aspect of fibula. On the basis
of the proximal portal tendoscopic visualization, a distal
incision was made 5 to 10 mm distal and 3 to 5 mm
scopic Debridement and Endoscopic Groove Deepening in the

Contraindications

Acute and recent onset of peroneal tenosynovitis.
Tenosynovitis associated with extensive peroneal tendon tears that

require open repair.
Extensive scarring adhesion of tendon, which limits the mobility of

the endoscope and might lead to tear and rupture of the tendons
from struggling with the endoscope or shaver.

A patient with cardiopulmonary disease may have increased risk of
disease during the prone position.



Fig 2. Preoperative image of the left ankle taken in the prone
position. This side view of the ankle included the anatomical
markings, proximal portal (PP) and distal portal (DP). The
prone position was used because it provided better access for
making the portals and better convenience and ergonomics
during movement of the arthroscope. PP incision was made
6 cm proximal to the tip and 1 cm posterior from the
posterior-most aspect of the fibula. After visualization of the
structures from the PP with the tendoscope and assessment of
pathology, the distal working portal was established. DP
incision was made 5 to 10 mm distal and 3 to 5 mm posterior
to the tip of the fibula. The arthroscope video system was kept
at the head side of the patient. The portals can be subject to
change depending upon the type and extent of the pathology.
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posterior to the tip of fibula (Fig 2). The viewing or
working portal may be changed according to the loca-
tion of the pathology. Regarding the first step as a
proximal portal creation, the “nick and spread” incision
technique was used as the subcutaneous dissection was
Fig 3. The retro-malleolar groove (RMG) lies anteromedially betw
(PB). The tendoscopic visualization was done from the proximal
shaver from the distal working portal. There was surface irregulari
superficial tissue of the groove was removed and groove deepenin
2.5 mm in depth, and 10 mm in length proximal to the tip of
diameter of the arthroscopic shaver, which was 4.2 mm (B). (A,
done meticulously, to avoid injury to the superficial
peroneal nerve and sural nerve. The proximal fascia
was incised around 5 mm, and then the peroneus brevis
muscle belly and space inside the peroneal tendons
sheath were identified. The trocar sheath was intro-
duced longitudinally from the proximal portal to distal
area. A 4 mm endoscope was introduced instead inside
the protector following the trocar removal. A tendo-
scopic inspection included the identification of peroneal
tenosynovitis, low-lying muscle belly of peroneus bre-
vis or longus, flattening or convex surface of the retro-
malleolar groove, the peroneus quartus muscle belly if
present, intrasheath subluxation, and tears including
longitudinal, partial, or complete tears of the peroneal
tendon (Video 1). Video 1 shows fibrosis, low-lying
muscle belly of peroneus brevis, and the shallow sur-
face of the retro-malleolar groove (Fig 3). The superior
peroneal retinaculum was also assessed and was intact
(Fig 4).
A 4.2 mm endoscopic shaver (ConMed) was intro-

duced through the distal portal to debride and remove
the fibrosis and tenosynovitis tissue (Fig 5). Then the
deepening of the retro-malleolar groove and smooth-
ening of the edge were done. The redundant low-lying
muscle belly of peroneus brevis was resected by an
endoscopic shaver allowing smooth gliding movement
of the tendon (Fig 6). This report modified the tech-
niques of Vega et al.10with respect to the amount and the
extent of groove deepening. First, superficial tissue of the
groove was removed and groove deepening was per-
formed 6 to 7 mm in width, 2 to 2.5 mm in depth or
adequate depth of the groove at the surgeon’s determi-
nation, and 10mm in length proximal to the tip of fibula
by judging with the diameter of the shaver (4.2 mm).
een the 2 tendons, peroneus longus (PL) and peroneus brevis
portal, and groove deepening was done with the arthroscopic
ty with the shallow and flat RMG as seen in panel A. First, the
g was performed, which was about 6 to 7 mm in width, 2 to
the fibula. The measurement was done by judging with the
anterior; L, lateral; M, medial; P, posterior.)



Fig 4. An overall intact superior peroneal retinaculum (SPR).
The viewing portal was the proximal portal. The working
portal was the distal portal. It originates from the lateral
margin of the distal fibula and the retro-malleolar groove and
inserts into the aponeurosis of the Achilles tendon or the
lateral calcaneus. There was no subluxation or dislocation of
the peroneal tendon during the circumduction movement of
the foot and ankle, which was evident in the integrity of the
SPR and can be seen in Video 1. The tendons had smooth
gliding movement enclosed within the retinaculum. Repair of
SPR is indicated if there is tear. (A, anterior; L, lateral; M,
medial; P, posterior.)

Fig 5. The peroneal tendons and their sheath was examined
with tendoscopic visualization from the proximal portal.
There was a significant amount of fluid in the synovial sheath
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Smooth and gliding movement of the peroneus lon-
gus was assessed by plantar flexion of the first ray and
of both peroneus brevis and longus by eversion of the
foot. The ankle circumduction was performed to check
the subluxation or dislocation of the tendons before the
closures. Video 1 shows that there was no tendon
dislocation under the test.
Skin incision was closed by nonabsorbable horizontal

mattress suture. Posterior splint was applied with the
foot in neutral position, and elastic bandage was
applied.

Postoperative Management and Rehabilitation
A posterior splint was applied for 2 weeks. The

stitches were removed approximately 10 to 14 days
after the operation. Active plantar and dorsiflexion
movement with toe touch weight bearing is allowed
from the third week onward. From the 7th to 12th
week, ankle circumduction movement and tolerated
weight bearing were advised. Full weight bearing is
allowed after the 12th week. The summary of pearls
and pitfalls of the proposed procedures are shown in
Table 2.
with adhesion and fibrosis, which indicated tenosynovitis
(TS). Tenosynovectomy was performed from the distal
working portal with the arthroscopic shaver until healthy
synovium was visualized. After tenosynovectomy there was
smooth gliding movement of the tendons along its path. (A,
anterior; L, lateral; M, medial; P, posterior; PB, peroneus
brevis; PL, peroneus longus.)
Discussion
The present report proposes techniques for peroneal

tendoscopic debridement and endoscopic groove
deepening in a prone position, with satisfactory func-
tional recovery in the specific tendon pathology such as
peroneal tenosynovitis, low-lying muscle belly of per-
oneus brevis, and the shallow surface of the retro-
malleolar groove.
Peroneal tendons are good candidate structures for

tendoscopic treatment because of their subcutaneous
position along the lateral wall of the calcaneum and the
posterolateral side of the fibula. Indeed, tendoscopy
allows for unique views of the entire length of the
peroneal tendons while also providing dynamic evalu-
ation of their movement inside the sheath.3 Easy access
to the tendons facilitates release of tenosynovitis,
resection of hypertrophic synovium, and lysis of adhe-
sion or removal of fibrosis under the proper
visualization.
According to Vega et al.,10 a low-lying peroneus

brevis muscle or low-lying peroneus quartus muscle, if
one exists, must be removed from 2 cm proximal of the
distal part of the fibula to the bifurcation of the pero-
neal tendon at the level of the tip of the fibula. Low-
lying peroneus brevis muscle belly anomaly causes
crowding of the tendons, which is a precursor for
tenosynovitis and tendon instability. Mirmiran et al.8

studied 50 patients with peroneal pathology intra-
operatively. Low-lying muscle of peroneus brevis was
associated with 62% of patients with chronic lateral
ankle pain, 64.52% with tenosynovitis, 29.03% with
tendon subluxation, and 80.65% with peroneus brevis
tendon tear. Thus, resection of the low-lying peroneus
brevis muscle prevents congestion and allows smooth



Fig 6. (A) Low-lying peroneus brevis muscle (LLPB) visualized from the proximal portal. The anomalous muscle belly extended
distally down to the retro-malleolar groove. Resection was performed with arthroscopic shaver releasing the tendon congestion,
thus allowing smooth gliding movement of the tendons (B). Resection of the low-lying muscle belly prevents the progression of
pathology. (A, anterior; L, lateral; M, medial; P, posterior; PB, peroneus brevis; PL, peroneus longus.)
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gliding of the tendons, preventing progression of
pathology.
Agha et al.11 studied the magnetic resonance images

of 181 patients with peroneal tendon injury and lateral
ankle anatomical variant. They found straight and
convex retro-malleolar groove in 48 (26.5%) patients.
Additionally, the associated surface irregularity of the
peroneal groove may be responsible for chronic lateral
ankle pain due to persistent tendinous irritation.12

Thus, endoscopic groove deepening and smoothening
prevent subluxation and irritation of the tendons.
Potential complications include peroneal tendon injury

and damage to the sural nerve, the communicating
Table 2. Pearls and Pitfalls of the Peroneal Tendoscopic Debridem

Pearls

The operated foot is positioned beyond the operating table edge and
lifted up from the table by a towel roll placed under the anterior
side of the distal leg. This step provides more working space for the
tendoscope or endoscopic shaver via the distal portal.

The benefit of the prone position is to allow more working space and
more comfortable mobility in maneuvering of the tendoscope or
shaver with better control than a supine position, in which the
mobility of the shaver or endoscope via the distal portal may be
limited due to the lateral side of the heel being in physiologic
valgus position or leg-foot external rotation.

The identification of each structure is crucial for the beginning of this
procedure. The anatomic outline should be clear before the
debridement and other associated procedures.

The endoscopic shaver’s blade should aim at the tissues that the
surgeon has to remove such as tenosynovitis tissue. This will help
protect the normal tissue from a iatrogenic injury from the shaver
blade.
branch of the sural nerve, or the superficial peroneal
nerve. These structures are especially at risk while
creating the portals. The most common pitfall of tendo-
scopy is the rupture of the tendon sheath during the
passage of surgical instruments, which causes a visual
impairment due to the collapse of the sheath and
extravasation of the fluid.13

In conclusion, peroneal tendoscopic debridement and
endoscopic groove deepening in the prone position is a
favorable procedure with good ergonomics, less
morbidity due to small incisions, the potential for an
early postoperative rehabilitation, and promising func-
tional recovery.
ent and Endoscopic Groove Deepening in the Prone Position

Pitfalls

The technique is contraindicated in those with concomitant
conditions such as extensive peroneal tendon tears that require
open repair.

The technique should be performed with proper visualization by the
tendoscope. There might be tendon tear and rupture if the release
and resection of dense adhesion, hypertrophic synovitis, and low-
lying muscle belly of peroneus brevis is not done cautiously by the
arthroscopic shaver.

The rupture of the tendon sheath during the passage of surgical
instruments causes a visual impairment due to the collapse of the
sheath and extravasation of the fluid.13 At this point, the portals
should be in the proper location at the beginning of a procedure.
Multiple attempts at portal creation should be avoided to lessen
the endoscopic fluid leakage due to the tendon sheath rupture.
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