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ABSTRACT

The purpose of this review was to inform all medical health care professionals about cuboid syndrome,
which has been described as difficult to recognize and is commonly misdiagnosed, by explaining the
etiology of this syndrome, its clinical diagnosis in relation to differential diagnoses, commonly
administered treatment techniques, and patient outcomes. A comprehensive review of the relevant
literature was conducted with MEDLINE, EBSCO, and PubMed (1960 — Present) using the key words
cuboid, cuboid syndrome, foot anatomy, tarsal bones, manual therapy, and manipulation. Medical
professionals must be aware that any lateral foot and ankle pain may be the result of cuboid syndrome.
Once properly diagnosed, cuboid syndrome responds exceptionally well to conservative treatment
involving specific cuboid manipulation techniques. Other methods of conservative treatment including
therapeutic modalities, therapeutic exercises, padding, and low dye taping techniques are used as
adjuncts in the treatment of this syndrome. Immediately after the manipulation is performed, the patient
may note a decrease or a complete cessation of their symptoms. Occasionally, if the patient has had
symptoms for a longer duration, several manipulations may be warranted throughout the course of time.
Due to the fact radiographic imaging is of little value, the diagnosis is largely based on the patient’s
history and a collection of signs and symptoms associated with the condition. Additionally, an
understanding of the etiology behind this syndrome is essential, aiding the clinician in the diagnosis and

treatment of this syndrome.
utilized, the prognosis is excellent.

After the correct diagnosis is made and a proper treatment regimen is
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INTRODUCTION

Cuboid syndrome has also been referred to in the
literature as subluxed cuboid, locked cuboid,
dropped cuboid, cuboid fault syndrome, lateral
plantar neuritis, and peroneal cuboid syndrome
(Gamble and Yale, 1975; Jones, 1973; Main and
Jowett, 1975; McDonough and Ganley, 1973;
Newell and Woodle, 1981; Subotnick, 1989).
Because of the nature and inconsistent terminology
associated with this injury, cuboid syndrome
remains a poorly understood condition in both
athletic and non-athletic populations (Blakeslee and
Morris, 1987). Therefore, cuboid syndrome is an

often mistreated and misdiagnosed condition
(Blakeslee and Morris, 1987). Cuboid syndrome is
defined as a minor disruption or subluxation of the
structural congruity of the calcaneocuboid portion of
the midtarsal joint. The disruption of the cuboid’s
position irritates the surrounding joint capsule,
ligaments, and peroneus longus tendon (Blakeslee
and Morris, 1987).

Newell and Woodle (1981) have reported that
as many as 4% of athletes with foot injuries present
with cuboid syndrome. Although, Jennings and
Davies (2005), who specialized in the examination
and treatment of this syndrome, found 6.7% of their
patients who presented with a plantar flexion and
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inversion ankle sprain were further diagnosed with
cuboid syndrome. However, the manifestation of
cuboid syndrome appears much higher in certain
sports. In professional ballet dancers, for example,
cuboid syndrome may account for 17% of all
reported foot and ankle injuries (Marshall and
Hamilton, 1992). Furthermore, cuboid syndrome in
male ballet dancers was generally acute in nature
occurring as a result of a series of repetitive jumps
where the foot continuously pronates abruptly
(Marshall and Hamilton, 1992). While in the female
ballet dancer, cuboid syndrome was experienced as
an overuse syndrome, resulting from multiple
microtraumas to the ligamentous structures during
maneuvers requiring maximum flexibility (Marshall
and Hamilton, 1992). Cuboid syndrome has also
been noted as a complication of a plantar flexion and
inversion ankle injury (Jennings and Davies, 2005).
Inversion ankle sprains are one of the most common
athletic injuries, accounting for between 38% and
45% of all injuries (Fallat et al., 1998). Up to 40% of
these patients may have residual symptoms, cuboid
syndrome being a possible culprit (Freeman, 1965).

Medical professionals should possess the
ability to correctly and accurately diagnose these
injuries with the aim of providing appropriate
treatment to facilitate a functional return to activity.
Therefore, the purpose of this article was to review
the literature and provide an in depth portrayal of
cuboid syndrome, its clinical diagnosis in relation to
differential ~ diagnoses, common  treatment
techniques, and patient outcomes.

ANATOMICAL CONSIDERATIONS

Understanding the anatomy of the foot is crucial for
an accurate diagnosis of cuboid syndrome. The foot
is comprised of 26 bones. The cuboid is unique for
the simple fact it is the only bone in the foot that
articulates with both the tarsometatarsal joint
(Lisfranc complex) and the midtarsal joint
(Chopart’s Joint), and is the only bone linking the
lateral column to the transverse plantar arch (Kolker
et al., 2002). Consequently, the cuboid acts as a
keystone of the rigid and static lateral column giving
inherent stability to the foot (Kolker et al., 2002).
The cuboid is secured in the lateral column by
numerous ligaments, specifically the dorsal and
plantar  calcaneocuboid, dorsal and plantar
cuboideonavicular, dorsal and plantar
cuboideometatarsal, and the long plantar ligament
(Figure 1) (Draves, 1986; Resnick and Niwayama,
1985; Sarrafian, 1983; Van Langelaan, 1983). These
ligaments are more taut dorsomedially than plantar
laterally. Therefore, the calcaneocuboid joint will
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rotate around a medially positioned axis (Huson,
1965).

The calcaneocuboid and talonavicular joints
function together about their respective axes to
create the midtarsal joint or Chopart’s joint
(Blakeslee and Morris, 1987). The shape and
position of the cuboid is also influenced by an
extrinsic muscle tendon, the peroneus longus
(Blakeslee and Morris, 1987). This muscle
originates on the upper one-third of the fibula. It
then travels distally down the shaft of the fibula and
posteriorly around the lateral malleolus continuing
to travel in a plantar lateral direction until the tendon
reaches the cuboid. Here the path of the tendon then
changes directions and travels anteromedially
through the cuboid’s peroneal groove and inserts on
the lateral base of first metatarsal and first
cuneiform.
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Figure 1. The dorsal and plantar ligaments of the
cuboid and its articulations

Normal Characteristics and Mechanics of the Foot
A thorough knowledge of the foot’s structure and
alignment is essential before evaluating injuries,
especially overuse injuries. In addition to “normal”
foot structure, normal motion must occur at the
articulations within the foot. Discussing all of these
motions is beyond the scope of this review, but
understanding the normal physiological motion that
is permitted at the cuboid articulations is essential to
the diagnosis and treatment of cuboid syndrome
(Mooney and Maffey-Ward, 1994). The cuboid
articulations provide accessory glide along with
internal and external rotation (Magee, 1987). The
passive physiological motion of the lateral column
consists of two patterns of movement. The first
combined movement is plantar flexion and
adduction along with inversion (Mooney and
Maffey-Ward, 1994). The second movement pattern
consists of dorsiflexion and abduction with eversion
(Mooney and Maffey-Ward, 1994). These
combinational movement patterns are more
commonly referred to as supination and pronation,
respectively. The midtarsal joint consists of two
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unique axes, the oblique and the longitudinal (Figure
2). Motion about these axes may occur
independently from each other, but both are
dependant upon the subtalar joint’s position. When
the midtarsal joint is fully pronated around both the
oblique and longitudinal axes, the midtarsal joint is
said to be in its “locked” position (Root et al., 1977).
The relationship between the forefoot and rearfoot is
dependant on the position of the subtalar joint. When
the subtalar joint is pronated, the forefoot is inverted
relative to the rearfoot and the midtarsal joint is
unlocked, enabling the foot to adapt to uneven
surfaces and act as a shock absorber at ground
contact. The supination that occurs at the subtalar
joint decreases both supination and pronation at the
midtarsal joint thus creating a more stable midfoot
during the propulsive phase of gait (Blakeslee and
Morris, 1987). Every degree of subtalar pronation
that occurs produces an exponential increase in
midtarsal joint instability (Blakeslee and Morris,
1987). Biomechanically, the line of pull the intrinsic
musculature exerts plays an important role in the
dynamic stabilization of the midtarsal joint (Mann
and Inman, 1964).

Figure 2. The oblique (O.M.J.A.) and longitudinal
(L.M.J.A.) axes of the midtarsal joint as viewed
laterally.

ETIOLOGY

There are several proposed etiologies that may result
in cuboid syndrome. Among these mechanisms, the
two that are most consistent throughout the literature
are plantar flexion and inversion ankle sprains and
an overuse syndrome. Furthermore, plantar flexion
and inversion injuries account for the majority of
cases, while the overuse syndrome is seldom
described (Blakeslee and Morris, 1987; Jennings and
Davies, 2005; Khan et al., 1995; Marshall and
Hamilton, 1992; Mooney and Maffey-Ward, 1994;
Newell and Woodle, 1981; Subotnick, 1989). Some
authors have also proposed there are several
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predisposing factors which have also been
associated with the likely occurrence of this
syndrome. Factors including, improperly constructed
orthoses, uneven running terrain, faulty shoe
construction, inversion ankle injuries, and pronated
foot structure (Newell and Woodle, 1981; Parks,
1983). However, these factors may increase the
likelihood of cuboid syndrome, but are not direct
mechanism of injury.

The degree and direction of the force of the
peroneus longus and the position of the subtalar joint
are thought of as contributing factors in the etiology
of cuboid syndrome (Newell and Woodle, 1981).
Peroneus longus is a stance phase muscle,
contracting midway through the midstance phase
and continuing to contract through the late
propulsive phase (Root et al., 1977). In a foot that is
supinating at the subtalar joint during propulsion, it
acts as a dynamic stabilizer of the forefoot as it
assists in plantar flexion of the first ray while using
the cuboid as a pulley, increasing the mechanical
advantage of the peroneus longus (Blakeslee and
Morris. 1987). Although, if the subtalar joint is
pronating during early propulsion, the soleus muscle
relaxes while the peroneus longus lifts the lateral
foot which becomes unstable and which may cause a
disruption of the cuboid (Root eh al., 1977). A
pronated foot structure, which Newell and Woodle
(1981) found in 80% of their patients, creates a
naturally unstable and hypermobile foot further
increasing the mechanical advantage of the peroneus
longus. The increase in mechanical advantage is
theoretically able to sublux the pronated, unstable
cuboid, as the rearfoot resupinates into propulsion
(Blakeslee and Morris, 1987). Furthermore, a
pronated foot in conjunction with a plantar flexed
lateral column may also overwhelm the soft tissues
surrounding the cuboid due to the excessive lateral
midfoot pressure (Subotnick, 1989). It has also been
documented that the pronated foot, a combination of
dorsiflexion, abduction, and eversion, requires
greater intrinsic muscle activity to stabilize the
midtarsal joint than that of the “normal” foot (Mann
and Inman, 1964). However, Marshall and Hamilton
(1992) did not find this pronated foot structure to be
true of their patients, but found this syndrome
occurred in all types of foot structures, including a
pes cavus foot. A pes cavus foot structure is still able
to pronate in relation to the hindfoot which may also
increase the incidence of cuboid syndrome (Marshall
and Hamilton. 1992). Others have noted cuboid
syndrome may also occur in those who present with
a pes cavus foot and an anterior equines deformity
with a plantar flexed lateral column causing them to
walk in a more supinated position placing excess
lateral pressure on the midfoot (Subotnick, 1989).
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However, the increased mechanical advantage
of the peroneus longus is only part of the etiologic
mechanism. The other part believed to be involved
is the anatomical relationship between the calcaneus
and cuboid which predisposes certain individuals to
this syndrome (Blakeslee and Morris, 1987). The
articulation between the calcaneus and cuboid
influences the locking mechanism of the midtarsal
joint. These two structures must be in maximal
congruency if the midtarsal joint’s locking
mechanism is to function properly by preventing
excessive pronation (Blakeslee and Morris, 1987). If
the calcaneocuboid joint is not completely
congruous, the excessive ground reaction forces
occurring during the propulsive phase of gait
overwhelm the soft tissues surrounding the cuboid,
predominantly the joint capsule and ligaments that
secure the cuboid in the lateral column, theoretically
leading to varying degrees of subluxation or cuboid
displacement (Blakeslee and Morris, 1987).

Another cause of cuboid syndrome results
secondary to plantar flexion and inversion ankle
sprains (Freeman, 1965; Jennings and Davies, 2005;
Mooney and Maffey-Ward, 1994; Subotnick, 1989).
Plantar flexion and inversion ankle sprains are
relatively common with an incidence rate of 1 per
10,000 persons per day (Fallat et al., 1998). As the
foot and ankle are placed into plantar flexion and
inversion, the peroneus longus tendon places a
dorsal and lateral force on the forefoot, creating a
close packed position and forcing the cuboid in an
inferomedial direction tearing the interosseous
ligaments (Caselli and Pantelaras, 2004). Therefore,
the actual acute trauma is thought to be responsible
for the disruption of the cuboid’s position (Jennings
and Davies, 2005). The stretch reflex is another
theory, regarding plantar flexion and inversion ankle
sprains (Blakeslee and Morris, 1987; Caselli and
Pantelaras, 2004). When the foot and ankle are
forced rapidly into plantar flexion and inversion,
there is a reflex contraction of the peroneus longus
muscle attempting to get the foot medial to the
ground (Blakeslee and Morris, 1987; Caselli and
Pantelaras, 2004). During the forceful contraction of
the peroneus longus the cuboid is used as a fulcrum
to increase the mechanical advantage causing a
medial rotation (Caselli and Pantelaras, 2004). The
peroneus longus, once again, exerts a dorsal and
lateral force on the cuboid hypothetically resulting in
inferomedial displacement of the cuboid (Caselli and
Pantelaras, 2004). More specifically, the
pathomechanics of cuboid syndrome may stem from
an eversion of the cuboid from an inverted foot
position, such as the mechanism of injury for a
lateral ankle sprain (Jennings and Davies, 2005;
Subotnick, 1989).
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Less commonly suggested etiologies also exist
for the secondary occurrence of cuboid syndrome
following heel spur surgery as well as the improper
construction of orthoses (Subotnick, 1989).

PHYSICAL EXAMINATION

Subjective

Patients will typically present with pain that
developed rapidly or that gradually occurred
overtime as a sequalae to an inversion ankle sprain
or small microtraumas overwhelming the ligaments
and joint capsule of the lateral column (Blakeslee
and Morris, 1987; Caselli and Pantelaras, 2004;
Jennings and Davies, 2005; Marhsall and Hamilton,
1992). Patients will describe pain that is located
directly over the cuboid (Jennings and Davies,
2005). Pain may also radiate into the plantar medial
arch or distally along the fourth metatarsal (Marshall
and Hamilton, 1992). Patients may also complain of
pain during normal weight-bearing or even during
non-weight-bearing. Weakness, secondary to pain,
during toe-off of the propulsive phase of the gait
cycle is also a complaint associated with cuboid
syndrome (Blakeslee and Morris, 1987; Marshall
and Hamilton, 1992).

Objective

Upon observation of the lateral foot and surrounding
structures, swelling, redness, and ecchymosis may
be present (Marshall and Hamilton, 1992; Newell
and Woodle, 1981). If the subluxation is severe
enough, and a plantar subluxation occurs, a slight
sulcus may be visible over the dorsum of the cuboid
and a lump on the plantar surface (Mooney and
Maffey-Ward, 1994). Occasionally, the patient may
also present with a subtle forefoot valgus (Khan et
al., 1995).

Pain and point tenderness is elicited directly
over the cuboid (Figure 3), as well as on the plantar
aspect of the foot, during palpation (Blakeslee and
Morris, 1987; Jennings and Davies, 2005).
Tenderness may also be elicited when palpating the
origin of the extensor digitorum brevis muscle,
located on the anterolateral surface of the calcaneus
in the sinus tarsi, and in the region of the peroneal
grove (Blakeslee and Morris, 1987). However, if
pain is located predominantly over the
calcaneocuboid joint, cuboid-fifth metatarsal
articulations, or fourth and fifth metatarsal
articulations an alternative diagnosis may be the case
(Marshall and Hamilton, 1992). Palpation may also
reveal warmth and a slight edematous feel, which is
dependant on the amount of swelling in the area
(Starkey and Ryan, 2002).
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Figure 3. Palpation directly over the dorsolateral
aspect of the cuboid bone will elicit pain in cuboid
syndrome. This aspect of the cuboid can be palpated
just proximal to the styloid process of the 5"
metatarsal and distally of the peroneal tubercle of
the calcaneus.

Normal active and passive range of motion at
the foot and ankle may be decreased when compared
bilaterally (Marshall and Hamilton, 1992; Mooney
and Maffey-Ward, 1994). Pain may be elicited
during passive inversion and also during active and
resistive plantar flexion and eversion (Blakeslee and
Morris, 1987; Mooney and Maffey-Ward, 1994;
Newell and Woodle, 1981). Resisted inversion,
resulting in pain along the peroneus longus as it
passes underneath the cuboid, has also been
documented as diagnostic procedure used in the
evaluation of cuboid syndrome (Subotnick, 1989).

"

Figure 4. Midtarsal Adduction Test. To perform
this test, the clinician stabilizes the ankle and the
subtalar joint with the right (proximal) hand, while
the left (distal) hand applies the adduction force
(arrow).

While one specific special test does not exist
to diagnose cuboid syndrome, several may be useful
in the evaluation process. The tarsometatarsal and
midtarsal glide tests may be beneficial (Marshall and
Hamilton, 1992). However, it must be noted these
tests offer only fair reliability. Since pain is the
primary limiting factor in this syndrome, the
clinician may not be able to accurately assess
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mobility due to guarding of the patient and testing
for hypermobility versus hypomobility does not
provide any additional information aiding in the
diagnosis (Jennings and Davies, 2005). Therefore, a
positive test is indicated by pain or reproduction of
the patient’s symptoms (Marshall and Hamilton,
1992). Testing the midtarsal joint, using the
midtarsal adduction test (Figure 4) and the midtarsal
supination test (Figure 5) may also replicate the
patient’s symptoms as well (Blakeslee and Morris,
1987; Jennings and Davies, 2005). In addition,
Jennings and Davies (2005) have stated pronation
and abduction, which compress the structures
involved in this syndrome, may occasionally
provoke the patient’s symptoms. Gait evaluation and
functional testing are beneficial and should also be
performed with patients who present with cuboid
syndrome symptoms as a reproduction in the
patient’s symptoms may be noted (Jennings and
Davies, 2005). All of the previously mentioned tests
were documented in the literature and will aid the
clinician in accurately diagnosing cuboid syndrome.
However, other, more commonly, administered
special tests are not to be neglected as they are
required for a differential diagnosis.

v

Figure 5. Midtarsal Supination Test. To perform
this test, the clinician stabilizes the subtalar joint and
ankle with the right (proximal) hand, while the left
(distal) hand applies the supination motion
(inversion, plantar flexion, and forefoot adduction).

The diagnosis of cuboid syndrome can not be
made through the use of X-rays, computerized
tomography (CT), or magnetic resonance imaging
(MRI). The disruption or subluxation is believed to
be so minor that radiological or other imaging
studies are of little value in the diagnosis of cuboid
syndrome (Blakeslee and Morris, 1987; Marshall
and Hamilton, 1992; Mooney and Maffey-Ward.
1994; Newell and Woodle, 1981). The changes are
often unnoticeable or, in the acute case, the cuboid is
thought to have already returned to its normal
position and no deformity or incongruity exists when
the images are acquired (Blakeslee and Morris,
1987). Therefore, the diagnosis of cuboid syndrome
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is based on the patient’s history and findings during
the physical examination (Blakeslee and Morris,
1987; Jennings and Davies, 2005). Nonetheless,
radiographic imaging should initially be used to rule
out any fracture, tumor, or other pathology (Jennings
and Davies, 2005).

DIFFERENTIAL DIAGNOSIS

Cuboid syndrome often presents with subtle
symptoms producing pain over the lateral column of
the foot. These symptoms may emulate those of
other pathologies. Therefore, a differential diagnosis
between several other pathologies is a key element
in the accurate diagnosis of cuboid syndrome. This
syndrome should not be confused with more serious
injuries associated with the cuboid, such as a severe
subluxation, dislocation, or fracture. Furthermore,
one should also not confuse this syndrome with
other injuries presenting with signs and symptoms
on the lateral aspect of the foot. These similar
injuries include: Jones fracture, fracture of the
anterior calcaneal process, tarsal coalition, peroneal
and extensor digitorum brevis tendonitis, subluxing
peroneal tendons, sinus tarsi syndrome, lateral
plantar nerve entrapment, Lisfranc injuries, stress
fractures of the cuboid, meniscoid of the ankle, and
malalignment of the lateral ankle and subtalar joints
(Caselli and Pantelaras, 2004; Dewar and Evans,
1968; Jennings and Davies, 2005; Main and Jowett,
1975; Phillips, 1985; Leerar, 2001).

TREATMENT

Cuboid syndrome responds exceptionally well to
conservative treatment. The primary method of
treatment is the cuboid manipulation. Other methods
of conservative treatment including various
therapeutic modalities, therapeutic exercise, low dye
arch taping, and padding are adjuncts to the cuboid
manipulation techniques (Blakeslee and Morris,
1987; Jennings and Davies, 2005; Marshall and
Hamilton, 1992; Newell and Woodle, 1981).
Immediately after the cuboid has been manipulated
the patient may report a markedly decrease or a
complete cessation of symptoms (Blakeslee and
Morris, 1987; Marshall and Hamilton, 1992;
Mooney and Maffey-Ward, 1994; Newell and
Woodle, 1981).

The original manipulation technique for
plantar subluxations as described by Newell and
Woodle (1981) is termed the “black snake heel
whip” or “cuboid whip”. This technique has since
been modified by others and may be performed
either with the patient standing with the knee flexed
to 90 degrees or lying in a prone position with the
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knee flexed to approximately 70 degrees (Blakeslee
and Morris, 1987; Newell and Woodle, 1981). The
clinician must position the patient’s knee in flexion
to reduce the stress of the gastrocnemius and also to
avoid stretching the superficial peroneal nerve
(Newell and Woodle, 1981). The manipulation is
performed by interlocking the fingers over the
dorsum of the foot, while the thumbs are positioned
on the plantar aspect of the cuboid. With the knee in
70-90 degrees of flexion and the ankle in zero
degrees of dorsiflexion, the manipulation is
performed by extending the knee and plantar flexing
the ankle with slight supination of the subtalar joint
(Figure 6a, 6b and 6¢) (Blakeslee and Morris, 1987;
Jennings and Davies, 2005; Newell and Woodle,
1981). The “cuboid whip” works well for cuboid
syndrome that has occurred secondary to plantar
flexion and inversion ankle injury (Jennings and
Davies, 2005). The original cuboid manipulation
technique was later adapted to the “cuboid squeeze”
by Marshall and Hamilton (1992) because any
“whipping” of the foot should be avoided due to the
amount of force transmitted to the talocrural joint.
Furthermore, Marshall and Hamilton (1992) stated
the “cuboid squeeze” offered the clinician better
control and direction of the manipulation force. This
technique differs slightly from the “cuboid whip.”
The clinician gradually places the foot and ankle
into maximal plantar flexion, as the soft tissues relax
the cuboid is squeezed with the thumbs (Marshall
and Hamilton, 1992). Traditionally, it has been
documented in the literature that the “cuboid
squeeze” is better suited for the cuboid syndrome
which has occurred secondary to an overuse
syndrome (Marshall and Hamilton, 1992). As the
cuboid manipulation occurs there is often an audible
‘pop’ or ‘snap’ heard by the patient or clinician
(Blakeslee and Morris, 1987; Marshall and
Hamilton, 1992). However, this does not signify a
successful manipulation (Jennings and Davies,
2005).

Figure 6a. “Cuboid Whip” Manipulation. The
manipulation is performed with the patient in the
prone position, starting with the knee flexed to 70° -
90° and the ankle near neutral.
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Figure 6b. The knee is then passively extended as
the ankle is plantar flexed with slight supination of
the subtalar joint

Figure 6¢c. A thrust force is applied using both
thumbs on the plantar aspect of the cuboid.

Theoretically, the cuboid manipulation is
thought to realign the disruption of the
calcaneocuboid joint (Marshall and Hamilton, 1992;
Newell and Woodle, 1981). The realignment of this
joint is only speculative and the theory yet to be
confirmed (Jennings and Davies, 2005). However,
the cuboid manipulation may still alter the stresses
on the bony and soft tissues that surround the cuboid
(Maigne and Vautravers, 2003). Manipulation done
to other areas in the body has shown to provide an
analgesic effect which was most likely due to the
gate theory of pain as well as the elevation in plasma
beta endorphin levels (Melzack and Wall, 1965;
Vernon et al.,, 1986). As with all treatments, the
placebo effect is thought to also play some role in
the success of the cuboid manipulation (Maigne and
Vautravers, 2003; Turner et al., 1994).

There are several contraindications regarding
the use of a cuboid manipulation including,
neoplastic or bone disease, inflammatory arthritis,
gout, and neural or vascular disorders (Caselli and
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Pantelaras, 2004). Some author’s have also found it
necessary to attempt to relax the, often spastic,
peroneal musculature and the dorsal extensors
before the manipulation is performed (Marshall and
Hamilton, 1992). This is generally accomplished
with a deep tissue massage, heat, or ice.

Occasionally, the manipulation may be
unsuccessful and further manipulation should be
avoided as this causes unnecessary pain to the
patient (Marshall and Hamilton, 1992). In this rare
instance, the patient’s symptoms may be treated and
the manipulation performed the following day. A
cuboid syndrome present for one week will respond
to one or two manipulations (Newell and Woodle,
1981). On the other hand, the clinician may need to
perform three of four manipulations on a patient
with cuboid syndrome present for one month
(Newell and Woodle, 1981). However, Jennings
and Davies (2005) found their patients with
symptoms lasting one month responded to two
manipulations. If the patient has had symptoms
longer than six months, it may take up to six months
to resolve with a 50% improvement in symptoms
immediately after the successful manipulation
(Newell and Woodle, 1981). After the clinician has
performed a cuboid manipulation, pain should be
reassessed, as this is the patient’s chief complaint, to
objectively determine whether or not the
manipulation was successful. Furthermore, once the
manipulation has taken place, it is essential to
reassess the patient at a functional level as there
should be a decrease in their symptoms.
Additionally, after the cuboid manipulation, various
therapeutic modalities may be used to control pain
and decrease inflammation. Immediately following
manipulation, ice should be applied to the lateral
foot as needed to reduce pain and inflammation
(Blakeslee and Morris, 1987). The use of low
intensity pulsed ultrasound is also warranted to
facilitate collagen synthesis and should be increased
to continuous ultrasound after the initial
inflammatory response concludes, further promoting
healing of the damaged tissues (Mooney and
Maffey-Ward, 1994). Gentle massage has also been
described in the literature to ease the patient’s pain
following manipulation (Jennings and Davies, 2005;
Mooney and Maffey-Ward, 1994).

The use of therapeutic modalities, alone, is not
enough to facilitate the patient’s return to activity
and prevent a reoccurrence of cuboid syndrome.
Therefore, physical therapy may be used in
conjunction (Mooney and Maffey-Ward, 1994). The
therapeutic exercises should focus on stretching a
tight peroneus longus and triceps surae,
strengthening the intrinsic and extrinsic muscles of
the foot, and proprioception through the use of
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neuromuscular control exercises
Maffey-Ward, 1994).

Patients may return to vigorous activities if
they are relatively symptom free following
manipulation of the cuboid (Jennings and Davies,
2005; Marshall and Hamilton, 1992). However, if
the patient wishes to engage in athletic activity
before their symptoms have resolved or if the
clinician deems it necessary, low dye taping can be
used with or without a cuboid pad to maintain the
cuboid’s position (Blakeslee and Morris, 1987;
Newell and Woodle, 1981; Prentice, 2003). The
cuboid pad should be constructed using a piece of
1/8 to % inch felt approximately 1 % inches wide
and measuring the distance from the calcaneocuboid
articulation to the cuboid-fifth metatarsal articulation
to determine the length, normally around 2-3 inches
(White, 1996). The pad is placed on the plantar
aspect of the cuboid, making sure that it does not
extend past the styloid process of the fifth
metatarsal, and held in place by a low dye taping
technique (Caselli and Pantelaras, 2004).

(Mooney and

PATIENT OUTCOMES

To date there have been several incidences of cuboid
syndrome documented in the literature (Jennings and
Davies, 2005; Marshall and Hamilton, 1992; Newell
and Woodle, 1981). Unfortunately, the number of
patients has been relatively low (N =1 or N = 2)
(Newell and Woodle, 1981; Marshall and Hamilton,
1992). Even though the number of patients was
relatively low, immediate relief of symptoms has
been reported following cuboid manipulation
(Newell and Woodle, 1981). Jennings and Davies
(2005) evaluated 104 patients diagnosed with a
plantar flexion and inversion ankle sprain and seven
were further diagnosed with cuboid syndrome.
These seven patients were then treated with the
“cuboid whip” manipulation (Jennings and Davies,
2005). Following the manipulation, the patients were
objectively reassessed on their level of symptoms
using the visual analog pain scale (VAS) (Crossely
et al., 2004; Salo, et al., 2003). All of the patients
reported a substantial resolution of their symptoms.
However, two of the seven patients required a
second manipulation the following day, due to their
longer duration of symptoms than the other patients
(Jennings and Davies, 2005). Upon a follow-up
consultation period varying from two to eight
months, no recurrence of symptoms was reported
upon immediate return to their previous functional
level (Jennings and Davies, 2005). Marshall and
Hamilton (1992) performed variations of the
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“cuboid squeeze” on three patients. One of the three
patients reported an immediate cessation of
symptoms and was able to return to competition
using a cuboid pad and low-dye taping to maintain
the reduction. However, the other two patients had
symptoms of a longer duration, and therefore
required more than one manipulation. After a
follow-up of five years, none of the three patients
had a reoccurrence of symptoms. Therefore, this
syndrome is unique because patients that are treated
with the specific cuboid manipulations, as
previously described, are able to return to their
normal activities of daily living and athletic
competition within 24 hours of treatment, if not
immediately.

CONCLUSIONS

The minor disruption or subluxation of the structural
congruity of the calcaneocuboid joint has yet to be
clinically proven, but is thought to result in irritation
of the surrounding joint capsule, ligaments, and
peroneus longus tendon. The signs and symptoms of
this condition are collectively known as cuboid
syndrome. Many mechanisms have been postulated
resulting in cuboid syndrome. Among these
etiologies, overuse and plantar flexion and inversion
forces are more widely accepted throughout the
literature as a likely cause of cuboid syndrome.
Therefore, the disruption may stem from an
abnormal inversion force acting on the rearfoot
when the forefoot is loaded during closed chain
kinetics. Along with these more consistent
mechanisms of injury, other situations have also
contributed to cuboid syndrome, including the
improper construction or use of orthoses and the
repercussion of heel spur surgery. Once the clinician
understands the signs and symptoms associated with
cuboid syndrome the diagnosis is relatively
straightforward. After a comprehensive evaluation
and a differential diagnosis is made, cuboid
syndrome responds exceptionally well to
conservative treatment consisting of specific cuboid
manipulation techniques, with many patients
reporting immediate relief of symptoms after
manipulation. The clinician may also choose to
incorporate therapeutic modalities, therapeutic
exercise, padding, and low dye taping into their
treatment regimen.

Given that cuboid syndrome is common in
athletic populations, some standardized diagnostic
criteria must be established to assist the examiner in
the clinical decision making processes. To the
author’s knowledge, there have been no studies
demonstrating the validity and reliability of the
different diagnostic tests and treatment options
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which have been used in the diagnosis and treatment
of cuboid syndrome. Therefore, additional research
is necessary in the area of incidence, standardized
examination procedures, and intervention methods
used on the treatment of cuboid syndrome.
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Cuboid syndrome

KEY POINTS

e Define the poorly understood condition of
cuboid syndrome.

e Provide an understanding of the anatomical
structures involved.

e Provide an explanation as to the cause of this
syndrome.

e Demonstrate ways to evaluate by making a
differential diagnosis.

e To inform health care professionals about
management and treatment of cuboid
syndrome.
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