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Endoscopic Release of the Flexor Hallucis Longus
Tendon at Posterior Ankle for Management of

Checkrein Deformity of the Great Toe, Second Toe,
and Third Toe
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Abstract: Checkrein deformity is rare and involves entrapment or fixed tethering of the flexor hallucis longus (FHL) in
the posterior foot, just proximal to the flexor retinaculum of the ankle, and causes the “constant length phenomenon” of
FHL. The clinical presentation is a dynamic flexion deformity of the great toe characterized by flexion contracture of the
interphalangeal joint with mild extension contracture of the metatarsophalangeal joint, causing difficulty in walking since
in the stance phase of gait, the hallux is forced into plantar flexion and impinges onto the ground. Because the FHL tendon
has some interconnection to the tendons of the flexor digitorum longus at the master knot of Henry, deformities of the
second and third toes are sometimes seen. There is no standard surgical treatment for checkrein deformity. Surgical release
of the FHL muscle or release/lengthening of the FHL tendon has been proposed. The purpose of this Technical Note is to
report the endoscopic release of the FHL tendon at the posterior ankle for management of checkrein deformity of the great
toe, second toe, and third toe.
heckrein deformity is rare and involves entrap-
Cment or fixed tethering of the flexor hallucis lon-
gus (FHL) in the posterior foot, just proximal to the
flexor retinaculum of the ankle, and causes the “con-
stant length phenomenon” of FHL.1,2 This deformity
can be due to FHL tendon tethering, muscle contrac-
ture, or both.1 The clinical presentation is a dynamic
flexion deformity of the great toe characterized by
flexion contracture of the interphalangeal joint with
mild extension contracture of the metatarsophalangeal
joint, causing difficulty in walking since in the stance
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phase of gait, the hallux is forced into plantar flexion
and impinges onto the ground (Fig 1).1,3

Acute checkrein deformity is very rare and can be due
to entrapment of the FHL tendon after closed reduction
of the dislocated subtalar joint or the FHL tendon
entrapped between fracture fragments.4-6 More
commonly, the deformity develops over time and is
caused by contractures triggered by ischemic changes
in muscles and tendons, adhesions to surrounding
tissues, tendon insertion into the fracture site, and
callus formation after a fracture.2,7 Because the FHL
tendon has some interconnection to the tendons of the
flexor digitorum longus (FDL) at the master knot of
Henry, deformities of the second and third toes are
sometimes seen.1

There is no standard surgical treatment for checkrein
deformity.1,8 Surgical release of the FHL muscle or
release/lengthening of the FHL tendon has been pro-
posed.3,8-13 Z-plasty of the FHL at the midfoot level has
the advantage to operate in an operative field free of
scar tissue with a lower risk of recurrence.1,2 More-
over, this approach allows the untwining of the con-
nections between the FHL and the FDL if needed.3 On
the other hand, Z-plasty can be performed at the
posteromedial ankle.3 This medial retromalleolar
approach allows tendon/muscle adhesiolysis together
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Fig 1. Endoscopic release of the flexor hallucis longus tendon
at the posterior ankle for management of checkrein deformity
of the great toe, second toe, and third toe of the right foot. The
patient is in the prone position. In the stance phase of gait, the
hallux is forced into plantar flexion and impinges onto the
ground.

Table 1. Indications and Contraindications of Endoscopic
Release of the Flexor Hallucis Longus (FHL) Tendon at the
Posterior Ankle for Management of Checkrein Deformity of
the Great Toe, Second Toe, and Third Toe

Indications Contraindications

Checkrein deformity of the
great toe, second toe, and
third toe.

The patient participates in a sport
using the FHL (e.g., ballet).

The deformity is due to FDL
dysfunction.

The deformity is due to fibrous
adhesion involving the FHL
tendon at the sustentaculum
tali or midfoot region.
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with FHL lengthening.8 It should be noted that adhe-
siolysis alone can improve movement, but tendon
lengthening or release should be performed to correct
the deformity.8,13

Classically, surgical correction of checkrein deformity
is performed with an open approach, requiring a large
incision with extensive soft tissue dissection, especially
around the neurovascular structures.14 The purpose of
this Technical Note is to describe the details of endo-
scopic release of the FHL tendon at the posterior ankle.
It is indicated for management of checkrein deformity
of the great toe, second toe, and third toe. It is contra-
indicated if the patient participates in sports using the
FHL (e.g., ballet dance). It is also contraindicated if the
deformity is due to FDL dysfunction or the fibrous
adhesion involves the FHL tendon at the sustentaculum
tali or midfoot region (Table 1).
Technique

Preoperative Assessment and Patient Positioning
On examination, the hallux flexion deformity

worsens with passive dorsiflexion of the ankle and
is corrected completely with ankle plantarflexion
(Fig 2).1,3

Ultrasound study can be used to determine the
location of adhesions to guide the surgical planning.1

It has the advantage of providing dynamic examina-
tion of the FHL tendon and muscle and better
assessment of the adhesions or the contracture state of
the muscle.1

The patient is in a prone position with a thigh tour-
niquet to provide a bloodless operative field. A 4.0-mm
30� arthroscope (Dyonics; Smith and Nephew) is used
for this procedure.

Portal Placement
This procedure is performed with the posteromedial

and posterolateral portals. The posterolateral portal is
located at the lateral side of the Achilles tendon just
above the posterior calcaneal tubercle. The poster-
omedial portal is located at the intersection point be-
tween the medial border of the Achilles tendon and the
line joining the undersurface of the sustentaculum tali
and first metatarsal (Fig 3).15,16 Five-millimeter skin
incisions are made at the portal sites and the subcu-
taneous tissue is bluntly dissected by a hemostat and
the investing fascia is penetrated by the tip of the
hemostat.
Fig 2. Endoscopic release of the flexor hal-
lucis longus tendon at the posterior ankle for
management of checkrein deformity of the
great toe, second toe, and third toe of the
right foot. The patient is in the prone position.
On examination, the hallux flexion deformity
worsens with passive dorsiflexion of the ankle
(A) and is corrected completely with ankle
plantarflexion (B).



Fig 3. Endoscopic release of the flexor hallucis longus
tendon at the posterior ankle for management of checkrein
deformity of the great toe, second toe, and third toe of the
right foot. The patient is in the prone position. This proced-
ure is performed with the posteromedial and posterolateral
portals. The posterolateral portal is located at the lateral side
of the Achilles tendon just above the posterior calcaneal
tubercle. The posteromedial portal is located at the inter-
section point between the medial border of the Achilles
tendon and the line joining the undersurface of the susten-
taculum tali and first metatarsal. (PLP, posterolateral portal;
PMP, posteromedial portal.)

Fig 4. Endoscopic release of the flexor hallucis longus
tendon at the posterior ankle for management of checkrein
deformity of the great toe, second toe, and third toe of the
right foot. The patient is in the prone position. The poster-
omedial portal is the viewing portal and the posterolateral
portal is the working portal. The fibrous tissue at the poste-
rior ankle is carefully resection with an arthroscopic shaver
to expose the flexor hallucis longus tendon and muscle.
(FHLm, flexor hallucis longus muscle; FHLt, flexor hallucis
longus tendon.)

Fig 5. Endoscopic release of the flexor hallucis longus tendon
at the posterior ankle for management of checkrein deformity
of the great toe, second toe, and third toe of the right foot. The
patient is in the prone position. The posterolateral portal is the
viewing portal and the posteromedial portal is the working
portal. Endoscopic synovectomy of the posterior ankle is
performed. (FHLt, flexor hallucis longus tendon; IS, inflamed
synovium.)
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Endoscopic Adhesiolysis and Synovectomy of the
FHL Tendon
The posteromedial portal is the viewing portal and the

posterolateral portal is the working portal. The fibrous
tissue at the posterior ankle is carefully resection with
an arthroscopic shaver (Dyonics; Smith and Nephew) to
expose the FHL tendon and muscle (Fig 4). The pro-
cedure should be performed under direct endoscopic
visualization and started at the lateral side of the pos-
terior ankle. After the FHL tendon is exposed, the
fibrous adhesions around the tendon are carefully
resected. The portals can be interchanged as viewing
and working portals to achieve circumferential adhe-
siolysis of the tendon. If synovitis is present at the
posterior ankle, endoscopic synovectomy is performed
(Fig 5). Any correction of the checkrein deformity is
checked. If the deformity persists, endoscopic adhe-
siolysis of the FHL muscle is performed.

Endoscopic Adhesiolysis of the FHL Muscle
The posteromedial portal is the viewing portal and the

posterolateral portal is the working portal. The FHL
tendon is traced proximally to identify the FHL muscle.
The fibrous adhesions around the FHL muscle are
released by an arthroscopic shaver and SuperCut scis-
sors (Stille) (Fig 6). The endoscopic release of the
muscle proceeds proximally as far as possible. Any



Fig 6. Endoscopic release of the flexor hallucis longus (FHL)
tendon at the posterior ankle for management of checkrein
deformity of the great toe, second toe, and third toe of the
right foot. The patient is in the prone position. The poster-
omedial portal is the viewing portal and the posterolateral
portal is the working portal. The FHL tendon is traced proxi-
mally to identify the FHL muscle. The fibrous adhesions
around the FHL muscle are released by an arthroscopic shaver
and SuperCut scissors. (FHLm, flexor hallucis longus muscle;
FT, fibrotic tissue.)

Fig 7. Endoscopic release of the flexor hallucis longus (FHL)
tendon at the posterior ankle for management of checkrein
deformity of the great toe, second toe, and third toe of the
right foot. The patient is in the prone position. The poster-
omedial portal is the viewing portal. Zone 2 FHL tendoscopy is
performed and the zone 2 FHL is examined. (FHLt, flexor
hallucis longus tendon; ST, sustentaculum tali.)

Fig 8. Endoscopic release of the flexor hallucis longus tendon
at the posterior ankle for management of checkrein deformity
of the great toe, second toe, and third toe of the right foot. The
patient is in the prone position. The posterolateral portal is the
viewing portal and the posteromedial portal is the working
portal. The zone 1 flexor hallucis longus tendon is cut with
SuperCut scissors. (FHLt, flexor hallucis longus tendon; S,
scissors.)
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correction of the checkrein deformity is checked again.
If the deformity persists, this is suggestive of extensive
fibrosis of the muscle, and endoscopic tenotomy of the
FHL tendon is indicated.

Zone 2 FHL Tendoscopy
The FHL tendon can be divided into 3 zones: zone 1

FHL tendon is at the posterior ankle, zone 2 FHL tendon
is at the hindfoot and midfoot down to the master knot
of Henry, and zone 3 FHL tendon is distal to the master
knot of Henry.15,17,18 Before zone 1 FHL tenotomy,
zone 2 FHL tendoscopy is performed to exclude any
fibrous adhesions of the zone 2 FHL tendon.
The ankle is slightly plantarflexed to relax the neu-

rovascular bundle during the zone 2 FHL tendoscopy.19

The posterolateral portal is the viewing portal and the
FHL tendon is traced distally to the fibro-osseous orifice
at the posterior talar tubercle. A 4-mm Wissinger rod
(Dyonics; Smith and Nephew) is inserted via the post-
eromedial portal into the zone 2 tendon sheath under
the sustentaculum tali. The arthroscope-cannula is then
inserted along the rod, and the rod is removed and
replaced by the arthroscope. The posteromedial portal
becomes the viewing portal of the zone 2 FHL tendo-
scopy, and the zone 2 FHL is examined (Fig 7).



Table 2. Pearls and Pitfalls of Endoscopic Release of the
Flexor Hallucis Longus (FHL) Tendon at the Posterior Ankle
for Management of Checkrein Deformity of the Great Toe,
Second Toe, and Third Toe

Pearls Pitfalls

During the adhesiolysis of the
medial side of the FHL
tendon and muscle, the
shaver blade should not face
medially and the suction
should be kept at a
minimum. The medial
release should be under
direct endoscopic
visualization to minimize
the risk of injury to the
posterior tibial
neurovascular bundle.

The ankle is slightly
plantarflexed to relax the
neurovascular bundle
during the zone 2 FHL
tendoscopy.

If fibrous adhesions of zone 2
FHL tendon are present,
zone 1 FHL tenotomy
cannot correct the checkrein
deformities.

Table 3. Advantages and Risks of Endoscopic Release of the
Flexor Hallucis Longus (FHL) Tendon at the Posterior Ankle
for Management of Checkrein Deformity of the Great Toe,
Second Toe, and Third Toe

Advantages Risks

Smaller wounds and better
cosmetic result

Minimal soft tissue dissection
Early mobilization allowed

Loss of the FHL action
Injury to the posterior tibial
neurovascular bundle

Recurrence of the deformity
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Zone 1 FHL Endoscopic Tenotomy
The posterolateral portal is the viewing portal and the

posteromedial portal is the working portal. The zone 1
FHL tendon is cut with the SuperCut scissors (Fig 8,
Video 1, Table 2). Active and passive mobilization of the
ankle and the toes can be started from postoperative
day 1 (Fig 9).
Fig 9. Endoscopic release of the flexor hallucis longus tendon
at the posterior ankle for management of checkrein deformity
of the great toe, second toe, and third toe of the right foot. The
patient is in the prone position. (A) The checkrein deformity is
corrected after endoscopic flexor hallucis longus tenotomy.
(B) The active plantarflexion of the hallux interphalangeal
joint is lost.
Discussion
The distal third and fourth portion of the FHL muscle

locates in a more compressed and deeper compartment
and can be involved in subclinical compartment syn-
drome of the distal deep posterior compartment of the
leg.9,10,20-22 This can result in fibrosis of the distal part
of the FHL muscle and adhesion to the surrounding
structures, resulting in checkrein deformity of the
hallux.9,23 This condition is feasible for endoscopic
release of the FHL muscle.24,25 Although tendon
lengthening or tenotomy can correct deformities, toe
flexion function may be partially lost.1 On the other
hand, if the deformities are caused by adhesion, the
basic function of toes can be restored through in situ
release.1 Therefore, we attempt endoscopic adhesiolysis
before considering tenotomy. FHL tenotomy is per-
formed only if the deformity persists after adhesiolysis.
Endoscopic zone 1 FHL tenotomy is preferred to Z-
plasty because it is a simpler technique and immediate
mobilization of the ankle and toes is allowed. More-
over, FHL tenotomy proximal to the master knot of
Henry can relieve the tensions of the distal FHL and
FDL tendons and correct deformity of the hallux and
second and third toes. If FHL tenotomy is performed at
the toe level, the second and third toe deformities may
be exacerbated as all the FHL muscle pull will be
transmitted to the FDL tendons of the second and third
toes via the master knot of Henry.
The potential advantages of this technique include

smaller wounds and better cosmetic result, minimal
soft tissue dissection, and early mobilization allowed.
The potential risks of this technique include loss of
the FHL action, injury to the posterior tibial neuro-
vascular bundle, and recurrence of the deformity
(Table 3). This technique is not technically
demanding and can be performed by average foot
and ankle arthroscopist.
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