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Abstract

Trans-scaphoid transcapitate (TSTC) peri-
lunate fracture-dislocation (PLFD) is a rare
type of perilunate injury. Because of the
rarity and complexity of this entity, initial
diagnosis may be delayed and the extent
of osseous and ligamentous lesions un-
derestimated. Early surgical treatment by
open reduction and fracture stabilization
is recommended to avoid complications
such as avascular necrosis, nonunion,
posttraumatic arthritis, and functional
impairment.

In this article, we report the case of a
32-year-old man who sustained aTSTC-
PLFD. We describe the radiographic and
intraoperative findings, review the current
surgical principles for reduction and stabili-
zation of this injury, and assess the clinical
and radiologic outcomes.

nate fracture-dislocation (PLFD) is a rare

hyperextension wrist injury characterized
by fracture of both the scaphoid and the capitate
and rotation of the proximal bone fragment of the
capitate.” Isolated capitate fractures with or with-
out rotation of its proximal fragment have been
well described.?2 Obviously, this specific type of
injury represents just the osseous part of a more
complex ligamentous wrist injury.??

TSTC-PLFD was first described by Nicholson*
in 1940. In 1956, Fenton® coined the term scapho-
capitate syndrome, which became widely known.
With PLFD, accurate diagnosis may be delayed.
Usually, only the scaphoid fracture is identified by

T rans-scaphoid transcapitate (TSTC) perilu-

Take-Home Points

m TSTC-PLFD is a rare hyperextension wrist
injury characterized by fracture of both
the scaphoid and the capitate and rotation
of the proximal bone fragment of the
capitate.

m TSTC-PLFD is associated by a complex
ligamentous injury of the wrist.

B |mpaction of the wrist in extension seems
to be the most important predictor of this
injury.

m Optimal treatment for TSTC-PLFD is open
reduction, anatomical alignment, and liga-
mentous and osseous stabilization.

B The most important complications of
scaphoid and capitate fractures and PLFD
are osteonecrosis and nonunion.

radiologic examination, and thus the severity of the
injury is underestimated and appropriate treatment
delayed.®67

The English literature includes only case reports
and small series on this rare perilunate injury.®®
In this article, we report the case of an adult with
TSTC-PLFD. We describe the radiographic and
intraoperative findings, review the current surgical
principles for reduction and stabilization of this inju-
ry, and assess the clinical and radiologic outcomes.
The patient provided written informed consent for
print and electronic publication of this case report.

Case Report

A 32-year-old man sustained an isolated injury of
his right (dominant) hand after falling from a height
of 6 feet and landing on his outstretched right arm
with the wrist in extension. Physical examination
at admission revealed swelling over the dorsum
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of the wrist and pain on palpation. Radiographs
showed a fracture of the waist of the scaphoid
(Figure 1). In addition, the capitate was fractured
with the proximal fragment rotated 180° (Figure 1,
Figure 2). A small avulsion fracture on the dorsal
surface of the wrist was obvious as well (Figure
2). A perilunate injury was diagnosed and surgical
treatment recommended.

With the patient under general anesthesia and
a humerus tourniguet applied, an external fixator
was placed for spanning of the wrist joint. The
dorsal aspect of the wrist joint was approached
through a midline longitudinal 5-cm incision,
centered over the Lister tubercle. For adequate
exposure of the dorsal wrist, a flap of the dorsal
capsule was raised with the apex at the triquetrum
and a radial broad base, as previously described.®
An avulsion fracture at the insertion of the dorsal
capsule to the triquetrum was observed. The
dorsal surface of the hamate and lunate showed
a small area of bone contusion with hemorrhagic
infiltration. The scapholunate and lunotriquetral
ligaments were intact. The proximal fragment of
the capitate was identified deep into the space
between the lunate and distal capitate fragment;
the articular surface of the bone fragment was
rotated 180° distally (Figure 3). Distraction was
applied through the external fixator, and the bone
fragment was removed from the surgical site.
The cartilaginous surface was scratched, but no
chondral flap or defect was observed. Hematoma
and debris were removed, and the bone frag-
ment was restored to its anatomical position. Two
1.6-mm Kirschner wires (K-wires) were inserted
in a distal-to-proximal direction to stabilize the
capitate fracture without engaging the lunate. The
scaphoid fracture was reduced and stabilized with
an antegrade double-threaded compression screw.
Then, both K-wires were advanced proximally,
engaging the lunate, to try to enhance midcarpus
anteroposterior stability (Figure 4). The scapholu-
nate and lunotriquetral intervals were stable. Last,
the wound was sutured in layers, and the external
fixator was locked with the wrist in 0° of flexion-ex-
tension and Q° of radioulnar deviation.

Skin sutures were removed 2 weeks after
surgery, K-wires 6 weeks after surgery, and the
external fixator 8 weeks after surgery. At 8 weeks,
radiographs showed healing of both fractures,
scaphoid and capitate. The patient was allowed
gradual passive and active-assisted range-of-
motion exercises of the wrist at 8 weeks, and
he returned to work 3 months after surgery. At
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Figure 1. Anteroposterior radiograph of the right wrist shows a fracture of the capitate
with the fracture line (black arrows) extending proximally to the waist of the capitate.

Figure 2. Lateral radiograph of the right wrist shows the
domed articular surface of the proximal capitate fragment
(black arrows) and an avulsion flake fracture of the dorsal
surface of the triquetrum (white arrow). The capitate frag-
ment is rotated 180° facing distally and is displaced palmarly
between the lunate and the distal capitate fragment.
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R-P

Figure 3. Intraoperative photograph shows the dorsal capsular flap retracted radially,
common extensor tendons retracted ulnarly, and the transverse, short oblique fracture
line running through the capitate (black arrowheads). The bone marrow of the fractured
surface is obvious at the distal side of the fracture gap, and the articular cartilage of the
proximal fragment is obvious at the proximal side.

Abbreviations: C, capitate, proximal fragment; R-P, radial and proximal side of the dorsum of wrist.

Figure 4. Anteroposterior radiograph of the right wrist at
6-week follow-up.
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12-month follow-up, all fractures were completely
healed, and the wrist was stable and pain-free. At
24-month follow-up, the patient was asymptomat-
ic, had no ulnar translation of the right wrist joint,
and showed full range of pronation-supination, a
10° lag of wrist flexion, and a 20° lag of extension
in comparison with the left wrist. Mayo wrist score
was excellent (95 points). Radiographs of the right
wrist showed fracture healing and ligamentous
stability of the carpal joints (Figure 5).

Discussion

The exact biomechanism of TSTC-PLFD is unclear.
Impaction of the wrist in extension seems to be
the most important predictor of this injury.5’¢"
According to Stein and Siegel," scaphoid fractures
first allow hyperextension of the wrist; the lunate
and the capitate rotate dorsally, and the dorsal
surface of the capitate impacts the dorsal edge of
the distal radius, causing a fracture of the neck of
the capitate. If the wrist continues to rotate into
further hyperextension, the unsupported, proximal
part of the capitate rotates 90° around itself.%°
When the carpus returns to neutral position, the
bone fragment of the capitate rotates further,
reaching a position of 180°, with its proximal artic-
ular surface facing distally. In this type of injury, the
axis of rotation is transverse (radioulnar), in con-
trast to the perpendicular (anteroposterior) axis of
rotation suggested by the initial report by Fenton.®
The scaphoid is fractured by impaction of the radial
styloid process. Monahan and Galasko™ reported a
case of capitate fracture with palmar displacement
and 90° rotation of the proximal bone fragment;
the fragmented surface was facing dorsally. A
transverse axis of rotation, as in our patient’s case,
could explain this type of displacement supporting
the mechanism of injury proposed by Stein and
Siegel.”® Vance and colleagues’ described various
patterns of scaphocapitate fractures and conclud-
ed that no single mechanism of injury accounts
for these types of injuries. Other authors have
considered scaphocapitate syndrome as a spe-
cific type of TSTC-PLFD, one that reduces either
spontaneously or with manipulation.''? Detailed
evaluation of standard anteroposterior and lateral
wrist radiographs can provide enough evidence for
the diagnosis of this injury. Computed tomography
may define further the type and extent of injury.”
In our patient’s case, wrist impaction caused the
scaphoid and capitate fractures and the avulsion
of the capsule attachment to the triquetrum. The
distal fragment of the capitate subluxated dorsally
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Figure 5. Anteroposterior radiograph of the right wrist at
24-month follow-up.

in relation to the lunate. The lateral radiograph of
the wrist showed its position in the lunate fossa.
According to the classification of Herzberg and
colleagues™ and Mayfield and colleagues,™ this
represents a dorsal PLFD of the greater carpal
bones arc.

Conservative treatment is not recommended
for PLFD because closed reduction usually is
not possible, and poor functional outcomes are
common. Instead, optimal treatment is open
reduction, anatomical alignment, and ligamentous
and osseous stabilization.”'>'® Dorsal, palmar, and
combined approaches have been used in surgery
for perilunate injuries. A dorsal approach through
a radius-based capsular flap allows excellent ex
posure of the dorsal wrist and facilitates reduction
of fractures.® Capitate reduction should precede
scaphoid reduction because scaphoid reduction
cannot be easily maintained, especially when
the fracture interface is comminuted.” In addi-
tion, scaphoid reduction may be guided from the
radial surface of the capitate. Moreover, when the
scaphoid is fixated first, reduction of the rotated
head of the capitate usually is difficult. In our
patient’s case, traction applied through the external
fixator facilitated reduction and K-wire fixation of
the capitate fracture. After scaphoid fixation, the
K-wires were advanced through the capitate to the
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lunate to stabilize the capitolunate joint. The wrist
must be immobilized for 6 to 8 weeks after surgi-
cal repair of PLFD. A cast can be used, but, as with
our patient, an external fixator facilitates fracture
reduction and wrist stability during osteosynthesis.
During immobilization, the wrist should be main-
tained in neutral position to avoid stretching the
dorsal and palmar wrist capsule and ligaments.'®
The most important complications of scaphoid
and capitate fractures and PLFD are osteonecrosis
and nonunion.”?2° Similar to scaphoid fractures,
capitate fractures proximal to the waist of the
capitate are associated with increased risk of
osteonecrosis. Therefore, anatomical reduction and
stabilization favor revascularization of the proximal
bone fragment. Moreover, any osteonecrosis that
occurs in the proximal part of the capitate is not
an indication for further surgery as long as wrist
height is maintained. Nonunion is not common
after open reduction and internal fixation of PLFD
(eg, our patient’s fractures healed completely).”
Radiographically, nonunion is characterized by bone
absorption and sclerosis of the ends of the bone.
Treatment of capitate nonunion depends on symp-
tom severity, bone fragment size, and radiographic
evidence of arthritic changes.®”?" Treatment
options include resection of sclerotic edges, bone
grafting, and stabilization?' and removal of the prox-
imal capitate fragment and limited arthrodesis,? as
arthritic changes likely are inevitable.?>23
TSTC-PLFD is a rare wrist injury. Careful radio-
graphic evaluation of the carpal bones and their
relationships on both anteroposterior and lateral
views is mandatory in making the correct diagno-
sis. Open reduction (preferably with use of an ex-
ternal fixator) and internal fixation are recommend-
ed for optimal healing and functional outcomes.
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