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2 Anatomy and Biomechanics of the Extensor Tendon System
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Donald Sammut
Abstract
The extensor muscles/tendons play a significant role in
flexion and grasp in synergy with the flexor tendons.
They are also vital contributors to wrist stability. Proximal
to the metacarpophalangeal (MCP) joints they are held
securely on convex surfaces by fibrous tunnels and
directed to their destinations. Beyond the MCP joints they
enter an intricate and well-coordinated relationship with
the intrinsic muscles to extend and balance the finger
and thumb interphalangeal joints.
Keywords: Muscle groups forearm, retinaculum, extensor
tunnels, alignment mechanisms, intrinsic muscle interaction,
digit joint coordination

2.1 Introduction
The literature on flexor tendons far exceeds that on
the extensor tendons. The extensor system is considered “simpler” largely because of the absence of the
equivalent of the finger flexor canals which complicate
trauma surgery and are more often associated with complications such as adhesion. Loss of flexion is also viewed as a
more significant loss of function. In fact the extensors
are far from simple. Proximal to the metacarpophalangeal (MCP) joint, their contribution is essential to the
performance of full grip and to stability of the wrist.
Distal to the MCP joint, the extensors share a complex and precisely calibrated relationship with the
intrinsics without which hand function is profoundly
impaired.
The wrist extensor muscles/tendons are more consistently active than the flexor muscles/tendons, irrespective of types of task and duration of grip.1,2
This helps explain why there is a higher incidence of
overuse and wear injuries than in the flexor system. Lateral epicondylitis (common extensor origin) is a much
more common clinical presentation than medial epicondylitis (common flexor origin) particularly in sportsmen
with heavy use of grip, such as tennis players.3,4,5,6

2.2 In the Forearm
The extensor muscles/tendons are organized in three
groups: two longitudinal, and one obliquely addressed
to the thumb crossing the other two (▶ Fig. 2.1,
▶ Fig. 2.2).
a) The muscles of the two longitudinal groups are:
1. Brachioradialis (BR), extensor carpi radialis longus
(ECRL), and extensor carpi radialis brevis (ECRB);
these constitute the “mobile wad.”
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Fig. 2.1 The long extensor tendons in the forearm, arising
from the distal humerus and the common extensor origin.

2. Extensor digitorum communis (EDC), extensor
indicis proprius (EIP), extensor carpi ulnaris (ECU),
and extensor digiti minimi (EDM).
b) The muscles of the oblique group are: Abductor
pollicis longis (APL), extensor pollicis brevis (EPB), and
extensor pollicis longus (EPL).

2.2.1 Group A1: The Mobile Wad
These muscles originate from the humerus above the
elbow (▶ Fig. 2.3). The BR is unique among the muscles
in this compartment—it is not an extensor of the wrist
or any digit, despite being supplied by the nerve of the
extensor compartment (the radial nerve). It originates
highest on the humerus and inserts into the distal preaxial
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Fig. 2.2 The organization in three groups: two longitudinal
groups addressed to the carpus and fingers; one oblique group
addressed to the thumb.

border of the radius, close to the wrist. The ECRL and
ECRB insert into the bases of the second and third metacarpals, respectively, in symmetry with the flexor carpi
radialis (FCR) tendon which inserts into their palmar
aspects. They are important stabilizers of the radial half
of the carpus.

2.2.2 Group A2: EDC, EIP, EDM, ECU
These muscles originate from the common extensor
origin and travel toward compartments 4, 5, and 6
(▶ Fig. 2.4). The EDC and EIP are destined to the long
digits, eﬀectively the MCP joints, beyond which they
interact with the intrinsic muscles: interossei and
lumbricals.
The EDM, usually two tendons, provides independent
extension of the little finger. The ECU is an important
stabilizer of the ulnar head and has unique characteristics
in contrast to the rest of the group.

2.2.3 The Oblique Group: APL, EPB, EPL
(▶ Fig. 2.5)
These travel from deep to superficial muscles arising from
the radius and interosseous membrane (APL and EPB)
and from the ulna and interosseous membrane (EPL). The
trio is destined for the thumb. The APL and EPB are radial
structures, so follow a very direct course to the thumb
while the EPL, an ulnar structure, changes direction
acutely at the tubercle of Lister.

Fig. 2.3 The mobile wad, i.e., the radial group: brachioradialis,
extensor carpi radialis longus, and extensor carpi radialis brevis.

2.3 At the Wrist
The extensor tendons cross the dorsum of the wrist
which, unlike the palmar aspect, is convex. The extensor
retinaculum prevents bowstringing and subluxation in an
ulnar or radial vector. While the flexor tendons are held
reasonably stable in the grasp of the concave carpal
bones, the extensor tendons require tunnels to keep each
in line for best mechanical advantage. This is the function
of the six extensor compartments formed by septa. The
convexity of the distal radius and carpus requires that the
extensor retinaculum is broad as the extensor tendons
are spread around the dorsum of the wrist. By comparison, the flexor retinaculum, bridging the concave gutter
of the carpal bones, is much narrower.
The extensor retinaculum is made of two layers7:
superficial and deep. The superficial fibers are in continuity with the deep fascia of the forearm. Vertical septa (the
deep part of the retinaculum) divide the space beneath
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Fig. 2.4 The second longitudinal, ulnar group: extensor digitorum communis, extensor indicis proprius, extensor digiti
minimi, and extensor carpi ulnaris.

Fig. 2.5 The oblique group travelling from deep to superficial,
bisecting the two longitudinal groups, destined for the thumb:
abductor pollicis longus, extensor pollicis brevis, and extensor
pollicis longus.

the retinaculum into six fibro-osseous tunnels, inserting
into the capsule of the wrist joint, the periosteum of the
radius, and the capsule of the distal radioulnar joint
(DRUJ).7 With the exception of the BR, which does not
cross the wrist, each of the extensor tendons is held in a
tunnel which aligns the tendon with its destination and
prevents bowstringing (▶ Fig. 2.6).

tendons over with the ECRB and ECRL tendons (intersection syndrome).
In 34% of the population a septum can divide the first
compartment into two tunnels which is thought by some
authors to increase the likelihood of DeQuervain’s syndrome; the possibility of multiple tunnels should be
excluded at operation and all tunnels released.

2.3.1 The Extensor Compartments

Compartment 2

Compartment 1

This contains ECRL and ECRB lying against the dorsal
radial epiphysis. In 45% of the population the tunnel is
divided in two by a fibrous septum9 (▶ Fig. 2.8).

This is shared by the APL and the EPB tendons on the
radial, preaxial, border of the radius (▶ Fig. 2.7). Tendinopathy (DeQuervain’s stenosing tenovaginitis)
occurs most commonly in the first compartment, and
far less frequently in any other compartment.8 It also
rarely occurs at the intersection of the APL and EPB

8

Compartment 3
This follows a “dogleg” path around the tubercle of Lister,
over the distal radius and proximal carpus, and contains the
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Fig. 2.6 The six extensor compartments beneath the extensor
retinaculum.

Fig. 2.7 Compartment 1: abductor pollicis longus and extensor
pollicis brevis.

EPL which it directs over the ECRL and ECRB toward the
thumb (▶ Fig. 2.9). This intersection can give rise to localized tenosynovitis, similar to intersection syndrome. The
EPL tendon follows an acutely angled path around the tubercle of Lister (in most cases it lies close to the crest of the
tubercle, rather than the base, in a separate groove). The tubercle acts as a pulley, much as the hook of the hamate,
changing the direction of the flexor tendon to the little finger. It is vulnerable to attrition and rupture particularly in
distal radial fractures and in cases of rheumatoid arthritis.

Compartment 4
This is the largest compartment; it contains the four tendons of EDC and EIP (▶ Fig. 2.10). EIP lies deepest in this
compartment. In 70% of the population it carries muscle
fibers into the compartment and it can be identified by this
feature. Like the EPL, it originates from the dorsum of the
ulna and interosseous membrane, and is destined for the
index finger, a radial structure, so it follows an oblique
course through the compartment.10 The compartment also
contains the terminal branches of the posterior interosseous
nerve, at this level purely sensory/proprioceptive from the
wrist. This nerve runs on the radial part of the compartment
close to the septum separating it from compartment 3.

Compartment 5
This contains the tendon/s of the EDM (▶ Fig. 2.11). In
72% of the population, this tendon is doubled. In 64%

Fig. 2.8 Compartment 2: extensor carpi radialis longus and
extensor carpi radialis brevis.
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Fig. 2.9 Compartment 3: extensor pollicis longus changing
direction around the tubercle of Lister.

cases the EDM carries an accessory ligament—the retinaculum digiti quinti proprius11—which extends distal to the
retinaculum beyond the tendon sheath. If present, it can
restrict the excursion of the EDM tendon.

Compartment 6 (▶ Fig. 2.12)
This has anatomical and biomechanical features which
diﬀer from those of the other five compartments. Its floor
is formed by the dorsal radioulnar ligament and the dorsal thickening of the triangular fibrocartilage. It contains
the ECU tendon which is unique in its course across the
wrist, and remains related to the ulnar head, to which it
is firmly attached. The sixth compartment has a radial
septum that separates it from the fifth compartment, but
there is no limiting septum on the ulnar side. Instead, the
extensor retinaculum proceeds around, past the ulna, extending into the palmar aspect to the pisiform, the pisometacarpal ligament, and triquetrum (▶ Fig. 2.13). The
ECU tendon is also unique in its behavior. During pronation and supination, the ECU retains its attachment to the
ulna in all positions of supination and pronation, while
all other extensors move, in their compartments, with
the radius.
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Fig. 2.10 Compartment 4: extensor digitorum communis,
extensor indicis proprius, and the terminal branch of posterior
interosseous nerve.

All the extensor tendons are firmly related to, and
move with, the radius except for the ECU which stays
with the ulna. This means that ECU is an eﬀective extensor only in supination. Full pronation “neutralizes” the
ECU—in pronation, the ECU has minimal, if any, extension
moment (▶ Fig. 2.14).
The ECU, with its sheath attached to the triangular
fibrocartilage, is also an important stabilizer of the ulnar
head and helps guide the DRUJ articular surfaces in pronation and supination. Along with flexor carpi ulnaris
(FCU), it is a strong ulnar deviator as in the action of using
a hammer, as well as a stabilizer of the ulnar carpus.

2.4 Other Biomechanical Issues at
the Wrist
1. The tendons inserting into the carpus, the fifth
metacarpal (ECU), the first metacarpal (APL)—three
extensor tendons and two flexor tendons—provide
stability to the wrist and all are tense in strong grip or
in making a fist. During strong grip, they provide a
“circle” of cords holding the carpus stable on the end
of the radius.
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Fig. 2.11 Compartment 5: extensor digiti minimi, usually a
double tendon.

The wrist is, in essence, an unstable skeletal
structure, with articulation of the convex carpus
with the mostly flat, distal articular radius. It
illustrates well the inverse relationship between the
range of movement and stability (the shoulder is
another good example). Both the musculotendinous
and the ligamentous contributions are significant
stabilizers.
2. Extension of the wrist is an essential synergist to
flexion and strong grip. This ensures that both flexor
and extensor tendons operate at the optimal part of
the Blix length-tension curve12 which defines the
fraction of maximum muscle force produced as a
function of length. It is impossible to generate
maximal grip without extension of the wrist. Flexor
and extensor tendons alter little in length through the
cycle of flexion/extension which involves virtually
isometric contraction.
3. This latter point also blurs the line between agonists
and antagonists. Since extensor tendons are also
active during flexion, it is biomechanically logical
that an extensor musculotendinous unit can be used
to substitute a flexor musculotendinous unit (e.g.,
EIP for oppositionplasty in median nerve palsy) or

Fig. 2.12 Compartment 6: extensor carpi ulnaris, firmly attached to the posterior groove of the ulna.

Fig. 2.13 Extensor retinaculum over extensor carpi ulnaris
compartment 6 to insert into pisiform, pisotriquetral ligament,
and triquetrum. The ECU is able to glide beneath the
retinaculum during supination/pronation.

vice versa (e.g., FCR for digital extension in radial
nerve palsy). This helps explain the rapidity of
re-education and adaptation following transfer of an
extensor musculotendinous unit into a flexor role or
vice versa.

11
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Fig. 2.14 The orientation of the extensors
in pronation and supination. All extensors
move with the radius, except for extensor
carpi ulnaris which is firmly attached to the
ulna. It has no, or minimal, extension action
in full pronation and only extends effectively
in supination.
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2.5 Over the Metacarpals
Over the dorsum of the metacarpals the extensor tendons
flare out of the extensor compartments heading for their
respective metacarpal heads (▶ Fig. 2.15). In this zone,
they are vulnerable to any penetrating or blunt trauma of
the dorsal skin. The covering is thin and beneath that is
unyielding bony skeleton. Penetration of the skin is likely
to result in interruption of continuity of the extensor tendons. In contrast to the flexor tendons, which are well
protected by soft tissue and fatty cushioning, blunt
trauma may cause crush and consequent adhesion of the
extensor tendons.
The juncturae tendinae are variable, obliquely transverse
ligamentous connections between extensor tendons over
the dorsum of the hand. They are particularly strong and
consistent between the ring and little finger extensor
tendons. They are likely to play a role in alignment and
distribution of even tension between the tendons and possibly a role in proprioception and coordination.
In the long digits, the extensor tendons travel on a convex surface, the metacarpal head, which serves as a pulley around which the extensor tendons curl. A system to
maintain alignment is required, which is provided by the
arrangement of the sagittal bands into an extensor hood.
(Alignment of the flexor tendons is maintained by
entry of the tendons into the rigid flexor sheath. Division
of the A1 pulley permits movement of the flexor tendons
in a lateral vector, usually ulnar.)
In the thumb the extensor hood is formed by adductor
pollicis, on the ulnar side, and abductor pollicis brevis
(APB), on the radial side, and two thumb intrinsic muscles
which provide a stabilizing canopy over the MCP joint.
In the fingers, since there is no insertion of the extensor tendons into the proximal phalanx, axial alignment is
maintained by the sagittal bands, originating in the interosseous muscles. These act as “guy ropes,” radial and
ulnar, to keep the extensor tendon aligned over the top of
each proximal phalanx. The ulnar sagittal band of the
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Fig. 2.15 The long extensor tendons on the dorsal aspect of the
metacarpals.

little finger is provided by the abductor digiti minimi. The
radial sagittal band of the index finger is provided by the
first dorsal interosseous muscle.
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Insuﬃciency, elongation by synovitis, or rupture of a
sagittal band causes the extensor readily to lose alignment and fall into the valley between metacarpal heads,
almost always down the ulnar side of the digit. The

synovium erodes, much like a tumor, into the capsule and
sagittal band. The ulnar forces are stronger, and progressive subluxation occurs into the ulnar valley or down the
ulnar side of the little finger.13 This happens especially
readily in the little finger, with the extensor migrating
palmar to the axis of the MCPJ. In this situation, the digit
can be placed passively in extension, which is then maintained actively (▶ Fig. 2.16). If the patient is invited to
make a fist and then attempts full extension, this digit
will have an extension lag since the extensor tendon(s)
loses mechanical advantage and may even drift palmar to
the axis of the joint, eﬀectively becoming a flexor force
(▶ Fig. 2.17). In the early stages the patient may present
with a click on flexion/extension and this may be commonly mistaken for a clicking trigger finger.

2

2.6 The Extensor Apparatus in the
Digits

Fig. 2.16 Subluxation of the long extensor tendon to the little
finger. The finger is held in extension with passive support and
the patient is able to maintain this posture since the extensor is
displaced dorsal to the axis of the metacarpophalangeal (MCP)
joint.

The narrative of the biomechanics of the extensors in the
fingers is relatively straightforward up to the level of the
metacarpal head. Provided the musculotendinous unit is
functioning and is kept aligned, the action is easily analyzed and comprehended.
This relatively simple arrangement continues into the
thumb, with the APL tendon inserting into the base of the
metacarpal, the EPB tendon into the base of the proximal
phalanx, and the EPL tendon into the base of the distal
phalanx. Anomalies are common, such as an extension of
EPB tendon into the distal phalanx insertion. The APL tendon also inserts into the capsule of the carpometacarpal
(CMC) joint and the fascia of the thenar muscles, a factor
which may be relevant in the development and progression of CMC joint arthritis.
In the fingers, beyond the metacarpal head, the extensor tendon soon ceases to be a simple tendinous cord
and merges into the extensor apparatus, in a complex,
balanced inter-relationship with the intrinsic muscles.
Indeed, no discussion of “the extensors” is complete without consideration of the intrinsic muscles—interossei and
lumbricals; this is dealt with comprehensively in other

Fig. 2.17 If the patient is invited to make a
fist, the extensor tendon subluxes palmar to
the axis of the joint and active extension is
then impossible.

13

Boyce_Tendon Disorders of the Hand and Wrist | 10.05.22 - 19:41

Basic Science
chapters, but a few salient biomechanical features will be
considered here.
The long extensor tendons are primary extensors of
the MCP joints. Beyond these joints, the primary extensors are the intrinsic muscles. There is no insertion of any
extensor (or flexor) tendon directly into the proximal
phalanx. The long extensor tendon divides into three slips
over the dorsum of the proximal phalanx. It feeds into a
complex arrangement of interlacing fascial strips with
varying viscoelastic properties14,15 (▶ Fig. 2.18). The central slip inserts into the base of the middle phalanx, while
the two lateral bands diverge and then converge into a
single tendon inserting into the base of the distal phalanx. The central slip is firmly connected by sagittal
fibers, the triangular ligament, to the lateral bands. This
ensures that the lateral bands remain well dorsal to the
axis of the PIP joint in all positions of the PIP joint and
form, in eﬀect, a dorsal extensor hood (▶ Fig. 2.19).
Stability of the extensor mechanism in the digit is provided by:
a) The insertion into the bases of the middle and the
distal phalanges.
b) The sagittal bands forming the triangular ligament
linking the central slip and lateral bands.
c) Landsmeer’s transverse retinacular ligament16 which
extends from the A3 pulley, superficial to the collateral
ligament of the PIP joint to the lateral bands, preventing
dorsal dislocation of the lateral slips and holding the
whole extensor structure in axis over the dorsum.
d) Landsmeer’s oblique retinacular ligament16 extending
from the lateral bands over the middle phalanx,

I

obliquely to insert on the palmar aspect of the
proximal phalanx and A2 pulley.
Synovitis of the PIP joint, for instance, in rheumatoid
arthritis, may lead to elongation of the central slip and
progressive disruption of the triangular ligament. The
lateral bands, secured firmly to the palmar aspect by the
transverse retinacular ligament, are pulled progressively
into palmar migration. This also occurs with traumatic
disruption of the central slip. There is no longer an eﬀective extension force on the PIP joint and the diamond
arrangement of the lateral bands widens. The head of the
proximal phalanx protrudes through the extensor apparatus and a boutonnière deformity results (▶ Fig. 2.20),
which quickly becomes fixed, with the lateral bands
coming to lie palmar to the axis of the PIP joint. This
remains one of the more intractable problems in hand
surgery; it is much easier to prevent than to treat. The
synchronous coordination of the PIP and DIP joints is
lost, with the PIP joint sitting in flexion and the DIP
joint in extension under the straight-line extending
force of the lateral bands.
The main extensors of the interphalangeal joints are
the intrinsic muscles: interossei and lumbricals. The interrelationship between the extensor apparatus and the intrinsic muscles is designed to achieve synchronous flexion and
extension of the interphalangeal joints. A number of mechanisms in the digits promote this synchronicity, some
dynamic and others static. The extensor tendons play a part
in this, for instance, through the lumbrical muscles and by
the following mechanisms.

Fig. 2.18 The three dorsal tendons to the
thumb: (1) The adductor pollicis longus
inserting into the base of the metacarpal,
capsule of the carpometacarpal (CMC) joint
and fascia of thenar muscles. (2) The
extensor pollicis brevis inserting into the
base of the proximal phalanx with occasional extension more distally. (3) The
extensor pollicis longus inserting into the
base of the distal phalanx.
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Fig. 2.20 The boutonnière deformity resulting from interruption of the central slip continuity and loss of linkage between
lateral bands and central slip. Interruption of the central slip and
dissociation of the lateral bands causes the latter to migrate
past the joint axis to become a flexor force on the proximal
interphalangeal (PIP) joint and an excessive extensor force on
the distal interphalangeal (DIP) joint. This imbalance rapidly
becomes fixed.

Fig. 2.19 The division of the long extensor tendon on the
dorsum of the digit and its complex arrangement of fascial
strips interlacing with the intrinsic muscles. The central slip
inserts into the middle phalanx while the lateral bands insert,
after merging, into the distal phalanx. The interossei and, on
the radial side, the lumbrical feed into this arrangement.

2.6.1 The Dynamic Element
If flexion and extension were to be performed solely by
the long flexor and an extensor tendon with no intrinsic
or ligamentous contribution, action of the flexor would
cause full flexion of the DIP joint, then the PIP joint, and
finally the MCP joint. This would cause the digit eﬀectively to curl from tip to base in sequence, much like a
party trumpet (▶ Fig. 2.21). Extension would follow the
reverse sequence, with the DIP joint extending first, then
the PIP joint, finally the MCP joint.
This is the pattern seen in ulnar palsy, without the
modulation of the intrinsic muscles. It makes grasp and
grip ineﬀective since the surrounding of an object, a
handle, or a glass, for instance, becomes impossible. Synchronous closure of all three joints requires a relative
handicap of the more distal joints, favoring the more
proximal. The dynamic elements of this essential “slowing down” of the distal joints involve the lumbrical

Fig. 2.21 Toy trumpet whose action simulates the progressive
curling of the digit in ulnar palsy from distal to proximal.

muscles. The lumbricals, via their unique anatomical feature of connecting flexor and extensor structures, provide an extension force on the DIP joint. As the flexor
digitorum profundus (FDP) tendon causes flexion of
both DIP and PIP joints, the lumbrical migrates proximally and also contracts, providing an “extension brake”
to hold back the DIP joint. This causes the two IP joints
to flex synchronously.

2.6.2 The Static Elements
1. The lateral oblique ligament of Landsmeer16 attaches
between the lateral band over the distal phalanx and
the palmar aspect of the proximal phalanx and the A2
pulley.17 It acts as a dynamic tenodesis to coordinate
the DIP and PIP joints.

15
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As the DIP joint flexes, the ligament tenses and
draws the PIP joint into synchronous flexion
(▶ Fig. 2.22). As the PIP joint flexes, the oblique
ligament relaxes and the DIP joint is able to flex. The
tension on the lumbrical and interosseous muscles
flexes the MCP joint; the entire extensor hood

I

Fig. 2.22 The sequence of flexion of the digits, after
Landsmeer18 and Tubiana.19 (1) Flexion of the DIP joint tenses
the oblique retinacular ligament which draws the proximal
interphalangeal (PIP) joint into simultaneous flexion. Both flexor
and extensor tendons act; the extensor tendon helps slow down
the distal interphalangeal (DIP) joint. The lumbrical muscle,
pulled proximally by flexor tendon action, exerts an “extension
brake” through the long extensor tendon. (2) As the PIP joint
flexes, the oblique retinacular ligament relaxes and permits full
flexion of the DIP joint. The PIP joint and DIP joint flex in
synchrony. (3) Tension in the lumbrical and interossei, both
palmar to the metacarpophalangeal (MCP) joint increases MCP
joint flexion. (4) The extensor hood shifts distally and increases
its moment on flexion of the MCP joint. The entire sequence is
broken down into its various components but each of the these
occurs simultaneously, ensuring synchronous flexion of the
three joints.

16

migrates distally and this increases the mechanical
moment on the finger MCP joint.18,19
The reverse sequence unfolds in the extension cycle.
2. The moment arms of MCP, PIP, and DIP joints
progressively reduce from proximal to distal. The
heads of metacarpal, proximal, and middle phalanges
are progressively smaller. Since the moment arms are
longer the more proximal the joint, the proximal joints
are relatively favored in both flexion and extension
sequences (▶ Fig. 2.23).
In ulnar palsy, the dynamic, synchronized mechanism and
interrelationship is disrupted. The interossei and lumbrical
muscles no longer stabilize the MCP joint so that the long
extensor excursion is entirely used up in extending the
MCP joint while the intrinsic muscles are unable to extend
the IP joints. The intrinsic minus hand posture is that of
hyperextension of the MCP joints with an inability to
extend the IP joints, which flex (▶ Fig. 2.24). The flexion of
the IP joints is a combination of flexor muscle tone and the
tension in the paralyzed intrinsic muscles consequent
upon hyperextension of the MCP joints.
Passive stabilization of the MCP joints, as in the Bouvier
test20 (▶ Fig. 2.25), enables the long extensor tendons to
extend the IP joints, a function normally performed by
the intrinsic muscles. In the condition of intrinsic minus,
this test is essential in deciding whether stabilization of
the MCP joint (the “lasso” procedure) will be suﬃcient, or
whether supplementation of IP extension is required by
insertion of the transfer into the lateral slip(s).
Prevention of hyperextension of the MCP joints is the
principle of the Zancolli lasso procedure which provides dynamic stabilization of the MCP joints, and enables the long
extensor tendons to act distally. Synchronous flexion and
extension of all three finger digit joints is thus facilitated.
In ulnar paralysis, it is not the formation of a full fist
and grip that is impaired—the fingers roll up fully since
the long flexor tendons are active. It is the synchronicity
that is disrupted, as the distal joints flex too early and
are unable to surround an object. The issue is one of
sequence, not force, of flexion, with the distal joints rolling up ahead of the proximal. Attempts to grasp an object

Fig. 2.23 The diminishing moment arms of the metacarpophalangeal (MCP), proximal interphalangeal (PIP), and distal interphalangeal (DIP) joints, respectively, favor the proximal joints.
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Fig. 2.24 The posture of intrinsic minus in ulnar paralysis. The
stabilizing element of the intrinsic muscles on the metacarpophalangeal (MCP) joints is lost and the long extensor tendon
expends its excursion on the MCP joint. The intrinsic muscles
are unable to fulfil their usual role of extending the interphalangeal joints.

result in premature contact by the fingertips such that
the object is never really “palmed” and grip is ineﬀective
and weak (▶ Fig. 2.26). If the paralysis is both median and
ulnar, the thumb is also unable to move out of the plane
of the palm this increases the disability (▶ Fig. 2.26).
Stabilization of the MCP joints restores this near synchronous closure of the digits and renders grasp more eﬀective.

2.7 Conclusion
The extensor musculotendinous complexes are indispensable to eﬃcient and strong grip by virtue of their

Fig. 2.25 The Bouvier test: passive stabilization of the metacarpophalangeal (MCP) joint simulates the effect of the
interosseous muscles and permits the long extensor tendons to
extend the interphalangeal joints. (a) The ability to extend is
considered a positive Bouvier test which can be addressed
surgically by a lasso procedure. (b) Inability to extend
constitutes a negative Bouvier test and indicates extensor hood
failure, requiring supplement by tendon transfer into the lateral
slips, simultaneously stabilizing the MCP joints and extending
the interphalangeal joints.

coordination with the flexor musculotendinous complexes during all phases of the flexion/extension cycle.
The intricate and balanced coordination with the intrinsic muscles is essential to dexterity and also to the
achievement of eﬃcient grasp.
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Fig. 2.26 Attempts to grasp an object in
ulnar palsy produce premature flexion
of the distal joints and an inability to
surround the object. The postoperative
image shows the improved performance
with coordinated, synchronous flexion of
the digital joints. Note the unoperated left
hand in the background with characteristic
posture of combined median and ulnar
palsies.

I
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