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Proximal interphalangeal joint dislocations are
common injuries in athletes. These injuries may
be associated with fractures of the base of the
middle phalanx. Principles of management
include achieving and maintaining a congruent
joint, early mobilization to prevent stiffness, and
restoration of the joint articular surface, which is
the least important issue. An athlete or coach
may minimize injury to the proximal interphalan-
geal joint, especially dislocations that are
reduced on the field; therefore, it is the responsi-
bility of the treating orthopedic surgeon to fully
and carefully evaluate and treat these injuries.
In the following sections, basic anatomy, injury
pathology and characteristics, clinical assess-
ment, radiological findings, and treatment princi-
ples are reviewed.
ANATOMY

The proximal interphalangeal (PIP) joint is a hinge
joint that accounts for 85% of the motion required
to grasp an object.1 The PIP joint is formed by
proximal and middle phalanges and derives its
stability from its bony architecture and soft tissue
restraints. The majority of joint motion is in
flexion-extension, with a normal range of motion
between 100� and 120�. The proximal phalanx
head has two concentric condyles that are sepa-
rated by an intercondylar concavity or notch. The
condyles articulate with corresponding concavi-
ties on the broad base of the middle phalanx.
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These concavities are separated by a saddle-
shaped median ridge; the ridge fits into the corre-
sponding intercondylar notch of the proximal
phalanx for bony stability. This congruence offers
stability in flexion-extension while limiting lateral
and rotational movements.2

A collateral ligament on each lateral aspect of
the PIP joint limits radial and ulnar deviation and
offers side-to-side stability (Fig. 1). The ligaments
arise from a notch distal to the epicondyle of the
proximal phalanx and run in an oblique and volar
direction to insert onto the middle phalanx in its
volar lateral aspect. Each collateral ligament has
two parts: a dorsal component that tightens during
flexion and a volar component that tightens in
extension.3 A separate accessory collateral liga-
ment runs with each proper collateral ligament;
however, this accessory collateral ligament runs
in a more volar direction to insert on the lateral
edge of the volar plate and flexor tendon sheath.
The primary function of the accessory ligament is
to tension the volar plate and pull it proximally to
provide clearance during finger flexion.4

Spanning the volar aspect of the joint is the volar
plate, which primarily prevents hyperextension of
the joint.4 The volar plate is secured proximally to
the proximal phalanx through thick lateral exten-
sions (checkrein ligaments) that attach to the
bone within the distal aspect of the second annular
pulley. The proximal edge of the plate remains free
so that it can move proximally during digital
flexion. Its proximal origins are also confluent
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Fig. 1. Key anatomic structures surrounding the PIP
joint.
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with the proximal origins of the first cruciate pulley.
The volar plate’s central distal attachment is to the
base of the middle phalanx where it blends with
the periosteum just volar to the articular surface;
its lateral distal attachment is thicker and blends
with the insertion of the collateral ligaments. The
volar plate and collateral ligaments form a strong
boxlike design that stabilizes the PIP joint and
resists joint displacement. PIP joint displacement
occurs when the ligament-box complex is disrup-
ted in at least two planes.3,5 The volar plate and
accessory collateral ligaments maintain joint
stability in the extended PIP joint whereas the
proper collateral ligaments maintain stability in
flexion.3

The flexor and extensor tendons provide addi-
tional stability. The central slip of the extensor
mechanism crosses over the PIP joint before it
attaches to the dorsum of the middle phalanx.
The lateral bands of the extensor mechanism
(composed of the lumbrial and dorsal interossei
tendons) travel on both sides of the PIP joint;
they are held in place over the PIP joint by the
transverse retinacular ligament. The flexor tendons
are held close to the volar aspect of the joint by the
third annular pulley, which attaches to the volar
plate. In addition, the flexor digitorum superficialis
tendon directly inserts on either side of the volar
lateral edge of the middle phalanx through two
lateral slips.

The PIP joint dorsal capsule has a small synovial
lining and is separate from the overlying extensor
mechanism.6 The volar capsule consists of the
volar plate, the proximal extension of which is
continuous with a band of connective tissue that
extends to the proximal phalanx neck.2 The radial
and ulnar aspects of the joint capsule can each be
divided into three components: the collateral liga-
ment and the two fan-shaped areas dorsal and
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volar to it. The fibers of the dorsal fan-shaped
area blend distally with the extensor expansion;
the fibers of the volar fan-shaped area blend
distally with the collateral ligament, volar plate,
and flexor sheath.2
INJURYCHARACTERISTICS

Due to its unprotected location, long lever arm,
and low lateral and rotational mobility, the PIP joint
is susceptible to injury in athletes.7 Athletes who
participate in sports involving catching or hitting
a ball are especially susceptible to PIP injuries.
Many of these injuries occur from the athlete
‘‘jamming’’ or ‘‘catching’’ their finger while
catching a ball or falling, resulting in hyperexten-
sion or angular deformity to the PIP joint. Com-
pounding the actual injury, the PIP joint has
a propensity for stiffness after trauma or immobili-
zation, especially immobilization of longer than
3 weeks.8 This stiffness is likely due to pain,
swelling, and fibrosis/scar tissue formation.

PIP injuries include sprains, dislocations, and
fracture-dislocations. PIP dislocations are identi-
fied by the direction of the middle phalanx in rela-
tion to the proximal phalanx. If associated with
fractures of the base of the middle phalanx, they
are classified as fracture-dislocations. Increasing
instability is associated with increased size of frac-
ture fragments. The three types of PIP dislocations
are dorsal (most common), volar, and lateral. The
volar plate and at least one collateral ligament
must be injured for PIP dislocation to occur.
PROXIMAL INTERPHALANGEAL JOINT
DORSAL DISLOCATIONS

By far the most common type of PIP dislocation,
dorsal dislocations, occur secondary to hyperex-
tension of the PIP joint; there is usually also an
axial load component to the deforming force. In
these injuries, the volar plate is avulsed from the
middle phalanx base and the middle phalanx rests
on the dorsum of the proximal phalanx. The middle
phalanx is dislocated dorsally and the volar plate is
avulsed from its distal insertion, thus helping to
prevent the plate from incarcerating within the
joint. The volar plate usually retains its proximal
and lateral attachments to the proximal phalanx
and accessory collateral ligament, respectively.4

Dorsal PIP dislocations occur along a spectrum
of injuries to the PIP joint. As a result of hyperex-
tension injury, most injuries result in avulsion of
the volar plate at its distal attachment with or
without a small bony fragment. The collateral liga-
ments remain intact and joint congruity is main-
tained; clinically this presents as a ‘‘sprained’’
 of New Jersey from ClinicalKey.com by Elsevier on May 
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Fig. 3. Anatomic features of a dorsal PIP fracture-dislo-
cation with a fracture fragment consisting of more
than 40% of the middle phalanx base. The loss of
bony congruity along with disruption of all ligamen-
tous stabilizers creates an extremely unstable
configuration.
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joint. With more severe applied force, in addition to
volar plate avulsion, the collateral ligaments split
longitudinally allowing dorsal dislocation of the
middle phalanx (Fig. 2). The most severe form of
injury is one resulting from hyperextension and
axial loading, resulting in dorsal PIP dislocation
with a shear fracture of the volar lip of the middle
phalanx as it makes contact with the head of the
proximal phalanx. With larger fracture fragments
involving more than 40% of the articular surface
of the middle phalanx, the dorsal fragment is bereft
of any stabilizing soft tissue attachment as the
volar plate and collateral ligaments remain with
the volar fracture fragment (Fig. 3).5,9 The addi-
tional loss of bony congruity creates an extremely
unstable situation whereby it is difficult to maintain
joint reduction.

PROXIMAL INTERPHALANGEAL JOINT
LATERAL DISLOCATIONS

A laterally directed force to the PIP joint results in
avulsion of the collateral ligament from its proximal
attachment on the side of the applied force
(Fig. 4).7,10 With continued force the volar plate
eventually tears on the side of injury, resulting in
lateral dislocation.

PROXIMAL INTERPHALANGEAL JOINT
VOLAR DISLOCATIONS

Volar PIP dislocations are rare and unlike the more
common dorsal or lateral dislocations, are
Fig. 2. Ligamentous injuries associated with a simple
dorsal PIP dislocation. Apart from the volar plate
and part of the accessory collateral ligament, other
important structures and hence joint stability is
preserved.
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sometimes irreducible due to soft tissue interposi-
tion.11 In uncomplicated cases the central slip of
the extensor mechanism ruptures or avulses
from the dorsal lip of the middle phalanx
(Fig. 5).10 The intact lateral bands initially can
perform joint extension even though the central
slip is ruptured. Failure to immobilize the joint in
extension to allow central slip healing can eventu-
ally lead to stretching of the triangular ligament
holding the lateral bands, resulting in their volar
subluxation. The subluxated lateral bands can no
longer extend the PIP joint and the tightening of
the terminal extensor slip leads to hyperextension
of the distal interphalangeal (DIP) joint: the classic
boutonniere deformity.

Complex volar dislocations involve rotary
displacement with a collateral ligament tear
secondary to lateral stress combined with an ante-
riorly directed force. In complicated cases the
central slip, lateral band, or torn collateral ligament
may be interposed within the joint, thereby neces-
sitating open reduction.12
PROXIMAL INTERPHALANGEAL JOINT
FRACTURE-DISLOCATIONS

These injuries result in PIP dislocation with a frac-
ture of the proximal base of the middle phalanx.
Hyperextension or hyperflexion loads result in
avulsion fractures, whereas axial loading in varying
positions of PIP flexion/extension leads to
iversity of New Jersey from ClinicalKey.com by Elsevier on May 
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Fig. 4. Anteroposterior and lateral radiographs of a lateral dislocation of the PIP joint.

Bindra & Foster426
impaction shear fractures.9,13 The fractures are
located at one of three locations on the middle
phalanx: volar lip, dorsal lip, or central (pilon
fracture).

Avulsion fractures are either volar or dorsal and
can involve varying amounts of the middle phalanx
articular surface, although they generally involve
less than a third of the articular surface. Tiny volar
avulsion ‘‘chip’’ fractures are more common,
represent an avulsion of the volar plate, and are
secondary to a hyperextension injury. Dorsal avul-
sion fractures are less common and are secondary
Fig. 5. Clinical and radiographic appearance of a volar PIP
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to an axial force flexing an extended digit, thereby
avulsing the central slip of the extensor mecha-
nism. Impaction shear fractures have more
comminution than avulsion fractures and occur
when an axial stress is applied to the PIP joint in
varying angles of flexion or extension. Axial stress
in flexion produces a volar impaction shear frac-
ture and stress in extension results in a dorsal
impaction shear fracture.13 Pilon fractures are
comminuted fractures that result in fractures of
the volar and dorsal cortices with compression of
the central articular surface. These are secondary
dislocation.
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to axial load in neutral or hyperextension. The
multiple small fracture fragments are often too
small for fixation of all the fragments.

Because there is a correlation between the
amount of articular surface that is fractured and
PIP joint stability, PIP fracture-dislocations are
generally classified based on the amount of artic-
ular surface involvement (ie, Grade I 5 0%, Grade
II 5 0%–20%, and so forth).5,9,14 However, their
prognosis and treatment are best evaluated by
simply labeling them as ‘‘stable’’ or ‘‘unstable’’
based on clinical and radiographic assessment.
‘‘Stable’’ volar lip fractures generally involve less
than 30% of the articular surface and maintain joint
reduction through a full arc of motion. ‘‘Unstable’’
volar lip fractures usually involve 40% to 50% of
the articular surface and redislocate as the digit is
moved into extension. More severe injuries gener-
ally are only stable in extreme degrees of flexion.
CLINICAL FEATURES

As with any sports injury, a thorough physical
examination is important in a patient with a PIP
joint injury. In addition to the physical examination,
a detailed history including handedness, specific
position or activity in sport, level of competition,
status of the current sport season, and patient
expectations and goals are important consider-
ations. It is generally advisable to examine the
unaffected digits, hand, and wrist before exam-
ining the PIP joint in question. Swelling, skin integ-
rity, areas of tenderness, active and passive range
of motion (ROM), and scissoring when the patient
makes a fist should be noted. A dislocation can
easily be determined clinically, but a minor sublux-
ation may be more subtle and is suggested with
severe restriction of PIP joint motion or scissoring.
Although neurovascular injuries are uncommon in
PIP injuries, capillary refill and two-point discrimi-
nation should be examined in the affected digits.
Integrity of the central slip, flexor superficialis,
and flexor profundus must be examined individu-
ally. Finally, ROM and stability of the adjacent
joints in the same digit must be tested so that addi-
tional injuries in the same digit are not missed.

Further examination of joint stability is per-
formed after closed reduction under local anes-
thetic is achieved. Stability testing should include
taking the PIP joint through a full ROM of flexion-
extension and side-side stressing. Radiographs
should be obtained before any reduction, manipu-
lation, or stability testing. Testing side-side joint
stability with the joint fully extended and in 30� of
flexion assesses collateral integrity. A laxity of
10� in extension and 20� in flexion indicates proper
collateral ligament rupture; 15� laxity in extension
Downloaded for Anonymous User (n/a) at Rutgers The State Un
09, 2023. For personal use only. No other uses without per
and 30� in flexion indicate additional accessory
collateral ligament rupture.3 The joint is then
moved through flexion-extension and the position
of any recurrent subluxation or dislocation is
recorded.

Some PIP joint dislocations may have been
already been treated on the field and present after
closed reduction. It is important to determine the
direction of the previous deformity and perform
a thorough physical examination, specifically as-
sessing joint stability. Stability should be assessed
after radiographs, as nondisplaced fracture frag-
ments may move when manipulated under anes-
thesia. It is not uncommon to have associated
injuries to the distal interphalangeal joint, espe-
cially mallet injuries as they have a common
mechanism of injury. Clinical and radiographic
evaluation must exclude associated injury to the
DIP joint (Fig. 6).
IMAGING

Evaluation of PIP joint injuries demands thorough
examination of accurate posteroanterior (PA),
lateral, and oblique radiographs centered on
the injured digit. It is important to obtain radio-
graphs before reductions or stability testing.
Postreduction radiographs should be carefully
reviewed to ensure concentric joint reduction
and look for any displaced or interposed fracture
fragments. A true lateral view should reveal
a congruent joint space with two parallel
surfaces. PIP joint subluxation may be difficult
to appreciate but can be represented on the
lateral view by a ‘‘V’’ sign, which is divergence
of the posterior articular surfaces from the
central aspect of the joint (Fig. 7).15 It is essen-
tial to confirm joint congruency on posteroante-
rior and lateral views immediately after
reduction and serially during treatment.
MANAGEMENT OF PROXIMAL
INTERPHALANGEAL JOINT DISLOCATIONS
AND FRACTURE-DISLOCATIONS

The primary goal for treatment of PIP dislocations
and fracture-dislocations is to restore joint align-
ment and maintain joint stability so that the patient
can perform early ROM exercises. Early ROM has
a positive effect on cartilage and soft tissue heal-
ing, and decreases adhesions. The middle phalanx
must glide around the head of the proximal
phalanx during flexion instead of hinging at the
fracture margin; joint subluxation prevents
gliding.9 The secondary goal of treatment is to
maintain articular congruity, although this can be
sacrificed to achieve joint stability and early ROM.
iversity of New Jersey from ClinicalKey.com by Elsevier on May 
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Fig.6. Radiographs demonstrating concurrent PIP and DIP joint injuries. The radiograph on the left shows a dorsal
PIP fracture-dislocation with bony mallet finger. On the right the finger shows a PIP pilon fracture associated with
a DIP dislocation.
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Most dislocations and stable fractures can be
treated conservatively with closed reduction and
early ROM. Anatomic studies have shown that on
reduction of dorsolateral PIP dislocations, the
injured volar plate and collateral ligaments return
to their anatomic positions.16 Injuries that fail
conservative treatment or are unstable require
more aggressive management, such as percuta-
neous fixation or traction. Open reduction internal
fixation (ORIF) is not frequently required and is
usually used in the treatment of injuries that
present late. Athletes must be treated in the
context of their sport. It is vital to take into account
the athlete’s specific sport, level of competition,
position/role, future requirements, and goals/
expectations.

CONSERVATIVEMANAGEMENT
Dorsal Proximal Interphalangeal Dislocations

If seen within a few days of injury, most dorsal PIP
dislocations can be treated with closed reduction.
Closed reduction of dorsal PIP dislocations is per-
formed after digital block is administered. Gentle
longitudinal traction is applied followed by flexion
at the PIP joint. Joint stability is tested after reduc-
tion and while the digital block is still in effect. As
long as the PIP joint is stable, small volar lip
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avulsion fractures do not require specific manage-
ment and the digit is mobilized with buddy taping
to an adjacent digit to prevent hyperextension for
3 weeks. There is no need to splint in flexion, as
this can lead to flexion contractures. Athletes
may return to their sport with buddy tapping as
symptoms allow. Active and passive ROM should
be started as soon as possible.

If a dorsal PIP dislocation is unstable, it will
dislocate as the digit is brought into extension.
Further treatment varies with the position of redis-
location. If closed reduction is easily achieved, the
joint is stable in 30� or less of flexion, and the volar
avulsion fragment is less than 40% of the articular
surface, then extension-block splinting may be
used (Fig. 8).17 A dorsal aluminum splint is made
to run across the length of the finger with the PIP
joint flexed just past the position of stability. The
splint is hand-based and uninvolved digits are
left free. Full active flexion is allowed immediately.
The amount of PIP flexion in the splint is reduced
every week by 25% with full extension being
achieved at 4 to 6 weeks. Maintenance of reduc-
tion must be confirmed by weekly radiographic
evaluation. Once full stable extension is obtained,
athletes may return to sport with buddy taping
used for an additional 3 weeks.
 of New Jersey from ClinicalKey.com by Elsevier on May 
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Fig. 7. Radiograph demonstrating the ‘‘V’’ sign (dotted
lines) that signifies incomplete PIP joint reduction.
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Lateral Proximal Interphalangeal Dislocations

Closed reduction is usually successful in restoring
joint congruency. Lateral PIP dislocations are
reduced under digital block through gentle longitu-
dinal traction followed by radial or ulnar-directed
force, depending on the direction of dislocation
(ulnar-directed force for radial dislocation and
vice versa). Stability is assessed after closed
reduction, and if stable, the digit is mobilized with
buddy taping to the digit that is adjacent to the
injured collateral ligament. Early motion is initiated
within buddy taping and can be continued for
3 weeks. Ice and compression are used intermit-
tently to minimize swelling and facilitate movement.
Fig. 8. Treatment of a PIP fracture-dislocation (left) with a
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Surgical repair of the torn collateral ligament
does ensure joint stability and must be considered
in an athlete.18–22 Indications for surgical repair
include postreduction lateral instability of more
than 20� on stress testing, involvement of the
index or small finger, or high demands placed on
the finger by the athlete (eg, baseball pitcher).

Volar Proximal Interphalangeal Dislocations

Volar PIP dislocations are reduced under digital
block through gentle longitudinal traction followed
by extension at the PIP joint. These injuries usually
reduce easily, but must be immobilized in full
extension for 3 to 4 weeks to allow the central
slip to heal. The DIP is left free and movement is
encouraged. DIP motion promotes gliding of the
terminal slip, takes tension off the injured central
slip, and helps to prevent volar subluxation of the
lateral bands. The initial immobilization is followed
by dynamic extension splinting that permits active
flexion for an additional 2 weeks; this is then fol-
lowed by passive flexion and strengthening. Irre-
ducible volar PIP dislocations require operative
reduction and are likely due to volar-rotatory dislo-
cations with extensor mechanism interposition.

PERCUTANEOUSMANAGEMENT

Percutaneous pinning is an excellent treatment
alternative for reducible but unstable PIP disloca-
tions. The pin may be inserted as a blocking pin
to prevent full extension, or passed across the joint
to immobilize it while soft tissue healing occurs.
A blocking wire functions in a similar way to
a dorsal extension-blocking splint.23 The PIP is
reduced with axial traction and flexed maximally.
A 0.9-mm smooth K-wire is placed percutaneously
through the center of the proximal phalanx artic-
ular surface. The K-wire is driven retrograde into
the proximal phalanx at a 30� angle to its long
n extension-block splint (right).
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axis until it engages the volar cortex. The K-wire is
bent and left outside the skin and acts as a block
to the last 30� of extension (Fig. 9). A protective
splint is used and gentle active ROM is begun
the day after surgery (Fig. 10). The K-wire is
removed after 3 weeks at which time active and
passive ROM are started to regain the remaining
PIP extension. In cases of fracture-dislocations,
the volar fragment may not be reduced anatomi-
cally by this technique; this is not critical as long
as the joint is concentrically reduced. Athletes
may return to sport after the pin is removed, but
should buddy tape the digit until full ROM is
achieved and they are asymptomatic.

Another option for unstable injuries is the place-
ment of a transarticular pin after joint reduction.
This technique can be applied to dislocations in
all directions and does not require any patient
compliance. The technique has been applied to
unstable dorsal PIP fracture-dislocations involving
up to 50% of the articular surface.24 The PIP joint is
reduced and stabilized in 20� to 40� of flexion.
A smooth 0.9-mm K-wire is placed in retrograde
fashion from the bare area on the dorsum of the
middle phalanx, across the PIP joint, and into the
head of the proximal phalanx. The pin is left in
place for 3 to 4 weeks and an extension-block
splint may be used for an additional 2 weeks after
pin removal. The athlete should avoid sport during
this time. After pin removal, active and passive
ROM are initiated and the athlete may return to
sport with buddy taping, which should be used
until full ROM is achieved and he or she is asymp-
tomatic. Although it may intuitively be expected to
cause significant stiffness, the reported results in
the setting of dorsal PIP fracture-dislocation are
comparable to ORIF.24,25
Fig. 9. Extension-blocking K-wire used for the treatment o
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SKELETALTRACTION

For unstable PIP fracture-dislocations, various
methods of skeletal traction, distraction, and
dynamic external fixation have been used for treat-
ment.26–32 These methods are based on the
concept of stabilizing the PIP joint and improving
fracture alignment by distracting the soft tissues
around the base of the middle phalanx, allowing
reduction through ligamentotaxis. Use of skeletal
traction is appropriate when the PIP joint reduces
congruently and the middle phalanx cup-shape is
restored. These treatment methods have shown
good results in terms of postoperative ROM, return
to activity, and patient satisfaction. The technique
is especially useful in pilon fractures with frag-
ments too small for internal fixation; the results
are comparable to ORIF.33 The advantages of
this technique are avoidance of soft tissue strip-
ping or dissection, early ROM, prevention of soft
tissue contractures, and decreased postoperative
swelling.

The disadvantages of skeletal traction include
the need for pin care, risk of pin track infections,
and residual articular incongruity, as skeletal trac-
tion does not elevate all depressed and impacted
fragments. Reports on posttraumatic arthritis after
the use of skeletal fixation have varied results,
ranging from 0% to 30%.29,30 Whereas articular
reduction is a secondary goal to joint stabilization
and early ROM, joint stability depends on restora-
tion of the middle phalanx volar buttress. In addi-
tion, asymmetric fracture fragment depression
can lead to unacceptable angulation. In cases
that demonstrate asymmetric depression or loss
of the middle phalanx cup-shape, additional inter-
vention is required. Reduction can be
f an unstable PIP fracture-dislocation.
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Fig. 10. Hand of a patient with an extension-blocking wire placed for a PIP fracture-dislocation. The patient is
encouraged to move the joint through the permitted ROM.
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accomplished through percutaneous elevation of
impacted fragments with a K-wire or a freer
dissector. If these problems cannot be corrected
or the joint does not congruently reduce, formal
ORIF should be considered.

A simple and economical method of traction
uses K-wires to create a low-profile frame.26 A
small, 1.2-mm smooth K-wire is placed trans-
versely across the proximal phalanx condyles,
close to the axis of PIP motion. A second K-wire
is placed transversely across the distal shaft of
the middle phalanx, distal to the fracture. The
distal wire is first bent 90� proximally, and this is
followed by an S-shaped bend into the wire that
allows it to loop around the proximal transverse
wire. The configuration generates tension and
distracts the PIP joint. Early active motion is al-
lowed and the wires are removed at 3 weeks.
Buddy taping should be used until full ROM is
achieved and the athlete is asymptomatic. Radio-
graphic widening of the middle phalanx base does
occur but has little clinical significance.
OPEN REDUCTION INTERNAL FIXATION

ORIF has a limited but important role in the treat-
ment of unstable dorsal PIP fracture-dislocations.
Open reduction is not widely used due to the risk
of stiffness, the generally good results of closed
and percutaneous treatment, and unstable frac-
ture patterns generally having small, comminuted
fracture fragments that are too small for screw
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fixation. The indications for ORIF include displace-
ment of a large volar fragment from the middle
phalanx that does not reduce, failure to reduce
the joint by previous treatments, and cases of
late presentation. ORIF has the advantage of
restoration of immediate stability that allows early
protected ROM with the potential for good to
excellent results in selected cases.

Dorsal, volar, and midlateral approaches have
been described for dorsal PIP fracture-disloca-
tions.34–37 The volar approach allows direct visual-
ization of the fracture fragment and permits lag
screw fixation and restoration of the volar buttress
of the middle phalanx. This procedure uses a volar
Bruner approach that extends from the proximal
digital crease to the DIP joint crease (Fig. 11).
The digital neurovascular bundles are mobilized
from the flexor sheath. The flexor tendon sheath
is opened like a trapdoor between the A2 and A4
pulleys and is reflected laterally. The flexor
tendons are retracted to one side to expose the
damaged volar plate, which is mobilized by
releasing its lateral attachments to the collateral
ligaments, and the plate is then reflected proxi-
mally. The collateral ligament attachments to the
middle phalanx are partially released in a volar to
dorsal direction, which allows the digit to be gently
hyperextended until it is fully doubled over like
a shotgun, exposing the volar fracture.

Small comminuted fracture fragments are
removed and the major volar fragment is elevated
and reduced provisionally with K-wires. The
iversity of New Jersey from ClinicalKey.com by Elsevier on May 
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Fig. 11. Intraoperative photos of the volar ‘‘shotgun’’ approach to the PIP joint. The photo on the left demon-
strates reflection of the flexor sheath between A2 and A4 pulleys. The final appearance is shown on the right,
after the joint is mobilized and dislocated dorsally to allow the middle phalanx to lie parallel to the proximal
one. The volar bone fragment can now be fixed easily.
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fracture is temporarily stabilized with K-wires that
are replaced with two lag screws passed from
volar to dorsal (Fig. 12). In fractures that are too
small or comminuted for screws, one can consider
fixation with a circumferential wire loop.38 Alterna-
tively in small, comminuted fractures, an osteo-
chondral graft from the dorsal lip of the hamate
Fig. 12. Pre- and postoperative radiographs of internal
approach.
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can be used to reconstruct the volar lip of the
middle phalanx.39

ORIF is also useful as an adjunct to external fixa-
tion or as the primary treatment for pilon fractures
of the middle phalanx.40 Considerable care must
be taken to avoid soft tissue stripping and devas-
cularization of the fracture fragments. These
fixation of PIP fracture-dislocation using the volar
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fractures are best treated through a midlateral
approach using an incision defined by the line joint-
ing points formed by the flexion creases of the inter-
phalangeal joints when the digit is fully flexed. The
dorsal skin flap is elevated, exposing the extensor
mechanism lateral band, which is retracted dorsally
after dividing the transverse retinacular ligament.
The collateral ligament is identified and a longitu-
dinal capsulotomy is made just dorsal to it. Provi-
sional reduction may require K-wires. Definitive
fixation is then performed with the use of lag screws
directed laterally or from dorsal to volar as needed.
The bare area between the lateral bands distal to
the central slip insertion is a good location for screw
insertion (Fig. 13).

Volar PIP dislocations with dorsal lip fractures
that are displaced greater than 2 mm or are irre-
ducible require operative fixation. Anatomic
reduction of the dorsal lip ensures secure heal-
ing of the central slip and restoration of the
extensor mechanism. The dorsal fragment can
be stabilized with percutaneous or open reduc-
tion and lag screw fixation from the dorsal to
volar direction.41 If open reduction is necessary,
a curved dorsal skin incision is made over the
PIP joint. The extensor mechanism is usually
disrupted at the central slip, but additional
exposure to reduce the fragment can be gained
by making an incision between the lateral band
and the extensor slip on one side. The joint is
Fig. 13. Pilon fracture of the middle phalanx (left) treated
screws using a lateral approach (right).
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reduced and may be held with a temporary
K-wire. Provisional reduction of the fragment is
achieved with a small smooth K-wire, and one
or two lag screws are placed dorsal to volar.
In comminuted fractures, tension band fixation
may be employed instead of screw fixation.
Based on the size and stability of fixation, the
transarticular pin may be removed after fixation
or left in place for 2 weeks, at which time an
external splint can be applied. The longitudinal
incision in the extensor mechanism is repaired
with a running nonabsorbable suture.

The joint is protected postoperatively in full
extension with a splint. Protected motion is started
around 1 to 2 weeks postoperatively using a Cap-
ener splint that provides passive extension of the
PIP joint.34 Protection of the PIP joint in full exten-
sion with a small volar splint must be maintained
for 6 weeks. The athlete can return to sport as
soon as 3 weeks after surgery with splint immobi-
lization of the PIP joint.
RESULTS AND COMPLICATIONS

Stable joint reduction and early ROM positively
influence outcomes for PIP fractures and frac-
ture-dislocations. With simple dislocations, most
athletes can expect to regain full flexion; however,
a small flexion contracture is common and, fortu-
nately, rarely symptomatic. With fracture-
with open reduction and fixation with multiple lag
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dislocations, long-term studies have shown radio-
graphic degenerative changes in as many as 96%
of patients treated with ORIF; however, the
majority report little or no pain, do not have diffi-
culty with work activities, and do not need modifi-
cations in their leisure activities.42 The usual ROM
averages from 12� of extension to 80� of flexion.
Delaying ORIF of unstable PIP fracture-disloca-
tions, and thereby delaying rehabilitation and
ROM exercises, has been associated with
decreased postoperative ROM.38

The results of ORIF are comparable to those of
percutaneous pinning, which shows 90% good
functional recovery and an average PIP ROM of
85� with an average flexion contracture of 8�.25

The average PIP ROM after external fixation of
PIP fracture-dislocations has been reported to be
similar, between 74� and 88�.26–29,31 Complica-
tions of ORIF include dislocation, reported in up
to 11% of patients. Redislocations involve loss of
fixation and are associated with a poor outcome;
up to 67% of these patients require either arthro-
plasty or arthrodesis. Deep infection and stiffness
requiring tenolysis are more common after surgical
treatment and have been reported in up to 4% of
patients.
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