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Introduction

An important contributor to thumb function, the extensor pollicis longus (EPL) muscle is an
extrinsic thumb muscle which extends and adducts the thumb metacarpophalangeal (MCP) and
interphalangeal (IP) joints. Innervated by the posterior interosseous nerve, the EPL receives its
blood supply from the anterior interosseous artery, posterior interosseous artery, radial artery, and
ulnar artery. Extensor pollicis longus variants are rare, with a prevalence of only 1%. The EPL
tendon is associated with pathologies ranging from stenosing tenosynovitis to spontaneous
tendon rupture.[ 1] These pathologies are often seen in association with either medical
comorbidities (e.g., theumatoid arthritis) or as sequelae or associated pathology in the setting of
trauma (e.g., distal radius fractures).[2][3][4][5] In regards to the latter, the EPL may
spontaneously rupture in up to 5% of adults following a nondisplaced distal radius fracture, or in
pediatric patients who had dorsal plating for a displaced distal radius fracture. Overall, it is
important to have a good understanding of the EPL to understand the anatomy and potential
pathologies, particularly as each relates to the potential compromise of dynamic thumb function.

[6][7][8][9]

Structure and Function

The extensor pollicis longus muscle is an extrinsic thumb muscle that belongs to the deep group
of dorsal forearm muscles. The extensor pollicis longus originates on the middle third of the
posterior ulnar diaphysis, traverses laterally along the forearm, passes over Lister's tubercle, goes
through the third osteofibrous tunnel and travels superiorly to the extensor carpi radialis longus,
and extensor carpi radialis brevis then inserts on the base of the distal phalanx of the pollex. An
osteofibrous tunnel is a passageway found along synovial joints, which has a bony floor, and a
fascial roof, with the fascia running in a transverse pattern to help contain neurovascular
structures and tendons. These tunnels also have the name of the extensor compartments. The
EPL is the only anatomic occupant of the third extensor compartment. There are a total of six
extensor compartments in the wrist.[2][10][11][12]

As the extensor pollicis longus crosses the wrist, the muscle belly transitions into a tendon
(surrounded by a synovial tendon sheath), which forms the medial border of the anatomical
snuffbox of the wrist. The tendon splits into two different parts, the proximal and distal
tendonous divisions, which are separated by a fenestra. The total length of the tendon ranges
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from 6.7 to 9.7 cm, and the fenestra ranges from 3.1 to 3.5 cm in length. Three tendons form the
anatomical snuffbox surface, from medial (ulnar) to lateral (radial):

e EPL tendon
¢ The extensor pollicis brevis (EPB) tendon

¢ The abductor pollicis longus (APL) tendon

The floor of anatomical snuffbox is made up of the scaphoid and trapezium bones, and the
extensor carpi radialis longus and brevis.[13][14][15] The anatomical snuffbox contains the
radial artery, radial nerve, and the cephalic vein. As the EPL tendon crosses the first MCP joint
dorsally, it gets stabilized by the sagittal band (SB). The sagittal band is U-shaped and has radial
and ulnar components, with the radial component originating on the palmar aspect of the MCP
by the abductor pollicis brevis tendon, and the ulnar component originating on the palmar aspect
of the MCP by the adductor pollicis tendon.[16] While both components directly attach onto the
EPL, the radial component of the sagittal band is more crucial for EPL stabilization, and damage
to it correlates with EPL instability.[10][17][18]

The extensor pollicis longus functions to extend the thumb and adduct the thumb at the MCP
and IP joints.[19]

Embryology

The precursor extensor muscle mass gives rise to the musculature in the forearm through
differentiating into three portions. The radial portion gives rise to the extensor carpi radialis
longus, extensor carpi radialis brevis, and the brachioradialis. The superficial portion gives rises
to the extensor digitorum communis, extensor carpi ulnaris, and extensor digiti minimi. The deep
portion gives rise to the abductor pollicis longus, extensor pollicis brevis, and the extensor
pollicis longus, and extensor indicis. The radial and superficial portions of the extensor muscle
mass appear to be well conserved among different primate species, while significant differences
between the deep portion exist, which can explain why many variations of the muscles and
tendons in that portion can be present. However, variations of the EPL are quite rare, having a
prevalence of only 1%.[8]

Blood Supply and Lymphatics

The extensor pollicis longus receives vascular supply from many arterial branches, described
below going from proximal to distal[6]:

¢ Proximal EPL to the musculotendinous junction (before a synovial tendon sheath
surrounds it): supplied by the anterior interosseous artery and its muscular branches.

¢ Distal to the musculotendinous junction, in the proximal tendon where the synovial tendon
sheath starts: the posterior ramus of the anterior interosseous artery gives off branches
which penetrate the synovial tendon sheath and supply the tendon.

1. Two to three branches of the posterior ramus of the anterior interosseous artery
supply the edges of the tendon, while one branch sometimes supplies the middle of
the tendon.

¢ In the distal tendon: the dorsal carpal arch (made up the dorsal carpal branches of the ulnar
and radial arteries, which anastomose with the anterior and posterior interosseous arteries)
gives off two arterial branches, one which goes to the periphery of the tendon, and one that
can be found by the end of the synovial tendon sheath.
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1. Once the two arterial branches reach the tendon, they form a “T” shape, which gives
rise to smaller branches that are descending towards the palmar surface of the
tendon, and to ascending branches that come back dorsally.

2. The arterial branches of the distal and proximal tendon anastomose.

o The distal portion of the EPL tendon that crosses the first metacarpal, where a synovial
tendon sheath does not cover it: this is supplied directly by the radial artery.

o The distal portion of the EPL tendon that runs along the phalanges: this receives supply
from the first dorsal metacarpal artery’s digital branch, which originates from the radial
artery.

Nerves

The extensor pollicis longus gets innervated by a motor branch of the posterior interosseous
nerve, which belongs to the deep group of branches from the posterior interosseous nerve. The
posterior interosseous nerve originates from the radial nerve. The radial nerve origin is from the
posterior cord of the brachial plexus, from C5-T1. The radial nerve splits into the posterior
interosseous nerve and superficial radial nerve by the lateral epicondyle. The posterior
interosseous nerve supplies the extensor carpi radialis brevis and supinator muscle, then travels
through the supinator muscle, for an average length of 4.45 cm, and then divides into superficial
and deep groups of branches. The superficial group of branches innervates the extensor
digitorum communis, extensor digiti minimi, and the extensor carpi ulnaris. The deep group of
branches innervates the abductor pollicis longus, extensor pollicis brevis, EPL, and the extensor
indices.[3][4][5]

Muscles

Intrinsic thumb muscles: abductor pollicis brevis, opponens pollicis, adductor pollicis, and the
flexor pollicis brevis.[2][19]

1. The abductor pollicis brevis abducts the thumb
2. The opponens pollicis flexes and abducts the thumb
3. The adductor pollicis flexes and adducts the thumb

4. The flexor pollicis brevis flexes and adducts the thumb

Extrinsic thumb muscles: EPL, extensor pollicis brevis, abductor pollicis longus, and flexor
pollicis longus.[2][19]

1. The EPL extends and adducts the thumb
2. The extensor pollicis brevis extends and slightly abducts the thumb
3. The abductor pollicis longus extends and abducts the thumb

4. The flexor pollicis longus flexes the thumb

Deep muscle group of the dorsal forearm: EPL, extensor pollicis brevis, abductor pollicis longus,
extensor indices, and the supinator.[10][20]

1. The EPL extends and adducts the thumb

2. The extensor pollicis brevis extends the thumb
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3. The abductor pollicis longus abducts the thumb
4. The extensor indicis extends the index finger

5. The supinator performs supination of the forearm

Superficial muscle group of dorsal forearm muscles: extensor digitorum communis, extensor
digiti minimi, extensor carpi ulnaris, and the anconeus.[10][20]

1. The extensor digitorum communis extends the second, third, fourth, and fifth digits
2. The extensor digiti minimi extends the fifth digit
3. The extensor carpi ulnaris extends and adducts the wrist

4. The anconeus extends the forearm and stabilizes the elbow joint

Physiologic Variants

Anomalies of the extensor pollicis longus can be organized by utilizing the Turker
Classification[8]:

la:

o The patient has an extra muscle, with its tendon running through the fourth dorsal
compartment, and joins the extensor pollicis longus tendon at the first metacarpal mid-
shaft, but attaches separately from the EPL at the base of the distal phalanx of the first
digit.

1b:

e Patients have an extra muscle, with its tendon running along with the extensor pollicis
longus in the third dorsal compartment, but attaches separately from the EPL at the base of
the distal phalanx of the first digit.

lc:

o The patient has an extra muscle, with its tendon going through the fourth dorsal
compartment, and then turns obliquely and runs parallel to the extensor pollicis longus,
then attaches to the distal EPL tendon.

1d:

e Patients have an extra muscle, with its tendon runs within the fourth dorsal compartment,
then turns in an oblique manner, crosses over the extensor carpi radialis tendons, then over
the EPL, and attaches to the proximal phalanx of the first digit.

le:

o Patients have an extra muscle, named the extensor pollicis and indicis communis, which
originates on the ulna, between the extensor pollicis longus and extensor indicis. The
muscle splits two separate slips, one which courses alongside the EPL on the thumb, and
one which courses alongside the extensor indicis on the index finger. The slip that runs
along with the EPL on the thumb inserts at the same location on the distal phalanx as the
EPL.
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If:

o The patient has one extensor pollicis longus muscle belly, and it gives rise to two separate
slips of the EPL tendon, the radial slip, and ulnar slip. The radial slip passes between the
first and second extensor compartment, and the ulnar slip passes over the extensor
retinaculum, and they combined back together by the metacarpophalangeal joint, then
continue towards the distal phalanx.

lg:

o Patients have on extensor pollicis longus muscle belly, which gives rise to two separate
slips of the EPL tendon, which run within the third extensor compartment.

A study discovered a cadaver with a unilateral, duplicated tendon of the EPL, which had its own
muscle belly. In that case, the EPL bifurcated into two tendons by the extensor carpi radialis
longus tendon, with one tendon running along the normal course of the EPL and inserting at the
same location as it, and the other tendon (along with its small muscle belly) running along the
extensor indicis pathway, inserting at the same location. The muscle belly for the duplicated EPL
tendon originated from the normal EPL muscle belly and interosseous membrane. While this
may appear to be a Turker Type 1e EPL anomaly, since the duplicated tendon had its own muscle
belly within the third extensor compartment, it does not fit in the 1e classification since that’s
only an anomaly of the number of tendons, not the number of muscle bellies.[21]

It has been described in the case of an asymptomatic patient with hypoplasia of the thumb
musculature, that the extensor pollicis longus may run through the third extensor compartment,
then attach on the radial aspect of the proximal phalanx of the first digit. This arrangement may
occur as an adaptive response to compensate for missing abductor pollicis longus and extensor
pollicis brevis muscles and preserve thumb extension and abduction.[2]

There has also been a case report about a patient with a fused muscle belly of the abductor
pollicis longus and extensor pollicis brevis, which separated into its respective tendons.
Additionally, the EPL went under the extensor retinaculum, and went into the first extensor
compartment and attached to the patient’s extensor pollicis brevis.[22]

Finally, a case of the EPL running through the second extensor compartment has also been
reported, with the third extensor compartment not containing any tendinous structures. However,
the exact insertion of the EPL running through the secondary extensor compartment did not get
identified.[12]

Overall, it is important to be aware of the rare, yet significant, variations of the EPL, as it will
help surgeons and clinicians confidently and precisely treat patients with wrist and hand
pathologies.

Surgical Considerations
EPL tenosynovitis

Patients with extensor pollicis longus stenosing tenosynovitis, a rare condition, likely require
surgical treatment because there have not been any documented successful attempts at treating
patients non-operatively. Additionally, as previously advocated in the literature, the importance
of surgical treatment for EPL tenosynovitis is inevitably linked to the concerns about EPL tendon
rupture with chronic attrition. When performing the surgical correction, it is imperative that the
EPL tendon is completely released, and transposed into the subcutaneous tissue, on the radial
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aspect of Lister's tubercle. Transposing the EPL tendon prevents recurrence of tenosynovitis,
tendon bowstringing, and prevents compromise of its function.[7]

Distal Radius Fractures

Displaced distal radius fractures that require open reduction and internal fixation (ORIF) may
receive surgical treatment with dorsal or volar plating procedures. Patients treated with a dorsal
plate have an increased risk for iatrogenic injury to the extensor tendons in the wrist and hand,
through mechanical irritation of the tendons, which may lead to a ruptured extensor pollicis
longus tendon. Although technological advancements in low-profile dorsal plating procedures
have continued to evolve with mitigation of the risk of iatrogenic extensor tendon injury,[23] this
complication remains a known risk.[24]

Tendon transfers

Patients requiring surgical reconstruction of a ruptured extensor pollicis longus tendon may get a
tendon transfer or a free tendon graft. The extensor indicis is commonly used for tendon transfer,
while other tendons that are usable include the palmaris longus, extensor carpi radialis longus,
extensor carpi radialis brevis, and abductor pollicis longus. While the palmaris longus tendon is
avascular, a palmaris longus tendon transfer may be performed to preserve index finger extension
power, which commonly decreases after a tendon transfer involving the extensor indicis. It is
essential to make sure there is an appropriate amount of tension in the reconstructed tendon; if
there is too much tension, the thumb will be hyperextended and will not be able to flex correctly.
Without enough tension, there will be extension deficits. A surgical technique to approximate the
appropriate tension is to lay the patient’s hand on the table, with the forearm pronated and the
wrist in a neutral position, and measure the distance of the center of the patient’s thumbnail edge
to the table. The distance should be 2 cm. If it is more or less, the suturing holding together, the
reconstruction should be removed and re-done, to achieve appropriate tension in the
reconstructed EPL, so that the thumbnail edge remains 2 cm off the table.[25]

The thumb's sagittal band is vital to stabilizing the extensor pollicis longus tendon, especially the
radial component of the sagittal band. When lacerations occur near the MCP joint of the thumb,
damage to the radial and ulnar components of the sagittal band may occur, as well as damage to
the surrounding tendinous structures such as the EPL and the extensor pollicis brevis. Therefore,
it is crucial to repair the damaged structures, especially if there is damage to the radial sagittal
band since its function is to stabilize the EPL tendon. If the radial sagittal band is not repaired
surgically, EPL tendon subluxation may occur. In patients who have rheumatoid arthritis,
contracture of the ulnar sagittal band may occur, along with weakness of the radial sagittal band.
Ultimately, that can lead to a boutonniere deformity in the thumb. When patients have early
rheumatoid arthritis, performing a surgical release of the contracting ulnar sagittal band and
fortifying the radial sagittal band through augmenting it, may treat the boutonniere deformity.
[18]

Patients with EPL tendon anomalies typically are asymptomatic, without deficits in thumb
extension or wrist/hand pain. Often, EPL tendon anomalies are found during surgery while
correcting another wrist/hand pathology. In those cases, surgical intervention is not indicated
because the patient is not having symptoms. However, when patients are having symptomes,
surgical correction through procedures such as an extensor retinaculum release and Lister's
tubercle removal is indicated to decrease the amount of EPL tendon compression within the
extensor compartment.[8]

Clinical Significance
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Tenosynovitis, or inflammation of the synovial tendon sheath that surrounds tendons, commonly
occurs in the tendons contained in the first extensor compartment of the wrist, the abductor
pollicis longus, and extensor pollicis brevis tendons. In patients who do not have rheumatoid
arthritis, it is not commonly found in the other extensor compartments. However, there have been
reports of patients developing tenosynovitis of the EPL synovial tendon sheath in the third
extensor compartment. Patients often present with non-specific wrist pain, after performing
repetitive motions of their wrist/thumb, and may have tenderness along Lister's tubercle and the
EPL tendon. Patients can have pain with passive motion of the first digit IP joint. It might take
months for the pain to localize to the third extensor compartment, so this diagnosis is a
challenging one. In the limited number of case reports on this condition, it has been noted that all
of the patients had an EPL musculotendinous junction that ended within the third extensor
compartment, which may have made them more prone to tenosynovitis since there is a tighter
compartment.|[7]

Distal radius fractures comprise one-sixth of all fractures treated in the emergency room. An
uncommon yet documented complication of non-displaced distal radius fractures in adults is a
rupture of the EPL several weeks following the fracture. Proposed mechanisms of the ruptured
EPL include hematoma and callus formation from the fracture, which causes compression of the
third extensor compartment, causing ischemia, irritation, and degeneration of the EPL, leading to
rupture. When patients are diagnosed with a distal radius fracture, and return a few weeks later
complaining of an inability to actively initiate extension of the thumb at the MCP and IP joints,
but have a full passive range of motion, it is important to evaluate the integrity of their EPL. In
general, when patients have limited active extension of the thumb at the MCP and IP joints, but
have a full passive range of motion with extension, it’s important to include EPL tendon rupture
in the differential diagnosis. Patients may feel a popping sensation when the rupture occurred,
and they may have tenderness over Lister’s tubercle.[9][26]

In patients who have thumb muscle hypoplasia, which can present with the EPL tendon inserting
on the radial aspect of proximal phalanx of the thumb, it is important to rule out any general
medical syndromes that the thumb hypoplasia can be associated with. Examples are Fanconi
anemia, which also presents with pancytopenic anemia, Holt-Oram syndrome, which also
presents with congenital heart defects, Cornelia de Lange syndrome, which also presents with
dwarfism, Okihiro syndrome, which also presents with impaired eye movement and deafness,
VACTERL, or thrombocytopenia with the absence of the radius.[2]

Patients who sustain avulsion fractures of the two metacarpal, at the insertion of the extensor
carpi radialis longus tendon, may experience a rupture of their EPL tendon by the avulsed
fragment if it is not properly fixated. Therefore, internal fixation of fracture fragments is essential
in patients who have avulsion fractures at the insertion of the extensor carpi radialis longus
tendon, to prevent complications.[27]

Questions

To access free multiple choice questions on this topic, click here.

Figure

Extensor pollicis longus. Image courtesy Dr Chaigasame
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