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ABSTRACT
Simultaneous ipsilateral elbow and perilunate fracture and/or dislocation (ﬂoating forearm or bipolar dislocation of the forearm) is
a very unusual injury. Its association with scaphocapitate fracture syndrome (Fenton syndrome) is extremely exceptional. We report a
case with concomitant ipsilateral radial head fracture, posterolateral elbow dislocation and trans-scapho-trans-triquetro-trans-capitate
perilunate fracture-dislocation with enucleation of ﬁrst low carpal bones at the palmar surface of the distal forearm. This is the ﬁrst
reported case involving simultaneous association of ipsilateral ﬂoating forearm and Fenton syndrome with enucleation of ﬁrst row carpal
bones. Open reduction of elbow dislocation, excision and arthroplasty of the radial head, carpectomy of the ﬁrst row, reduction and
screwing of the capitate were performed. The patient made an uneventful postoperative recovery and returned to full-time employment
6 months later.
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INTRODUCTION
Bipolar dislocation of the forearm (floating forearm) is an
unusual injury which associates a concomitant ipsilateral dislocation
of the elbow and perilunate dislocation [1-3]. Scaphocapitate fracture
syndrome (Fenton syndrome) is very rare and is characterized by
fracture of the scaphoid and the capitate with 90° to 180° reversal
of the head of the capitate [4-8]. These injuries usually occur with
high-energy traumas and the mechanism of injury is fall on extension
of both elbow and wrist [1,9-12]. The elbow displaces posteriorly
while the carpal bones around the lunate may be displaced volarly
or dorsally [1,2,8-11]. Many variations, depending on the direction
and amplitude of forces which determine the spectrum of injuries
occurring in association with perilunate dislocation, can be observed
[1,12-15]. However, enucleation of the first row carpal bones is
extremely uncommon condition. We aimed to report the case of
a 30-year-old right-handed dominant plumber who felt from an
8-meter-water tank. He presented with ipsilateral concomitant
fracture of the radial head, posterolateral left elbow dislocation,
fractures of the scaphoid, triquetrum and capitate and perilunate
dislocation with enucleation of the first row carpal bones at the
palmar surface of the distal forearm. After surgical treatment, he
made an uneventful recovery and returned to full-time employment.

the left elbow, forearm, wrist and hand, we found radial head fracture
with lateral displacement, posterolateral dislocation of the elbow,
fractures of the scaphoid, triquetrum, capitate with 180° reversal of its
head and perilunate dislocation with enucleation of first row carpal
bones at the level of the distal forearm (Figure 2).
Reconstructed sagittal, axial and coronal Computed Tomography
(CT) scans of the wrist confirmed the trans-scapho-trans-triquetrotrans-capitate perilunate fracture dislocation with disorganized and
enucleated first row carpal bones at the palmar surface of the distal
forearm. The lunate was dislocated volarly and the line connecting
the capitate with the axis of the radius passed through the edge of
the capitate only. Additionally, the normal rectangular profile of the
lunate appeared triangular due to its tilt. There were comminuted
scaphoid, triquetrum and capitate fractures. The imaginary line
connecting the centers of the radius, lunate and capitate was broken.

CASE REPORT
A 30-year-old right-handed dominant plumber with a long-arm
back slab plaster cast presented at our clinic 18 days after his left upper
limb trauma due to work accident (fall from an 8-meter-water tank).
On evaluation, the patient complained of pain in the elbow and
hand. Additionally, the patient had complaints of numbness in the
palm and all fingers. On general physical examination, he was healthy
appearing; alert and oriented to person, place and time; responds
appropriately; in no acute distress and his general status was conserved.
Blood pressure measurement revealed a pressure of 135/75 mmHg,
his pulse rate was 80 beats/minute and his respiratory rate was 20
cycles/minute. After removal of the cast, marked swelling, deformity
and pain were present at his left wrist as well as the elbow with diffuse
tenderness. Passive movements of both the left wrist and the elbow
were painful and limited. Neurological examination revealed painful
passive stretch of fingers and slight altered sensation in median nerve
distribution. He could not oppose the thumb to other fingers. There
were healing local skins abrasions over the volar and dorsal surfaces
of the wrist. Radial and ulnar pulses could be palpated, although with
difficulty due to marked swelling. No additional systemic injury was
detected (Figure 1).
On conventional Anteroposterior (AP) and lateral radiographs of
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Figure 1: Clinical images of left upper limb showing marked swelling and
deformity of elbow and wrist with healing local skin abrasions over the volar
and dorsal surfaces of the wrist.

Figure 2: AP and lateral radiographs of the left elbow and wrist showing
laterally displaced radial head fracture, posterolateral elbow dislocation, volar
enucleation of ﬁrst row carpal bones at the level of the distal forearm and
fractures of the scaphoid, triquetrum and capitate.
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The CT revealed the 180° rotation of the capitate head. Furthermore,
ulnar and radial styloids of the wrist were intact (Figure 3).
Blood examination revealed WBC 5700/μl, Hb 15.5 g/dl,
C-Reactive Protein 0.25 mg/dl. Thus, emergency surgery was planned
due to the neurologic symptoms such as paresthesia in the palm and
all fingers and circulatory disturbance such as diffuse tenderness
and swelling in left elbow and hand. Under loco-regional anesthesia
(brachial plexus block) and arm tourniquet, Henry approach
with volar incision of 4 cm was performed for the carpal fracture
dislocation. After skin incision, particular attention was paid on the
radial artery and median nerve which was compressed by displaced
carpal bones (Figure 4). All first row carpal bones were found in the
palmar surface of the distal forearm and then resected (Figure 5).
The displaced capitate fracture was fixed by a cortical screw. Lateral
approach was carried out to the elbow and resection of the radial
head, reduction of the dislocation and radial head arthroplasty were
performed. The elbow was found to be stable after manual testing;
and no further fixation was required.
Postoperatively, the patient was immobilized using an aboveelbow back slab plaster cast for four weeks. Control radiographs of the
left elbow and wrist were satisfactory (Figure 6). The wound healed
well by primary intention in two weeks. He thereafter underwent
intensive physiotherapy to recover elbow and wrist normal Range of
Motions (ROM) and strengthen forearm muscles. He returned to fulltime employment after 6 months post operatively. At 2-year-follow
up, there were no symptoms of neurologic dysfunction. The patient
reported no pain during manual labor. The elbow was stable and
pain-free; with 130° of flexion, 10° of extension, 90° of pronation and
90° of supination. Active range of motion was measured at 45°/0/50°
for extension/flexion in the wrist using the neutral-0 method. Radial
and ulna inclination were 15° and 20° respectively. The power of
the wrist was decreased compared to the contralateral side; but the
Cooney’s wrist function score was good.

Figure 3: Reconstructed sagittal, axial and coronal CT images of the left
wrist showing comminuted fractures of the scaphoid, triquetrum and capitate
which demonstrate the trans-scapho-trans-triquetro-trans-capitate perilunate
fracture dislocation with enucleation of ﬁrst row carpal bones at the palmar
surface of the distal forearm.

Figure 4: Intraoperative images showing the Henry palmar approach to the
distal left forearm and compression of the median nerve by volarly enucleated
ﬁrst row carpal bones.
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Figure 5: Operative images of resected ﬁrst row carpal bones (from left to
right: Scaphoid, Lunate, Triquetrum and Pisiform) and fractured radial head.

Figure 6: AP and lateral radiographs of left wrist and elbow postoperatively,
demonstrating ﬁrst row corpectomy, anatomic reduction of the fracture of the
capitate and ﬁxation with a screw as well as satisfactory reduction of elbow
dislocation and radial head arthroplasty.

DISCUSSION
The term bipolar forearm dislocation was first used by Jupiter
et al, in 1994 [10-16]. The clinical picture in which both unilateral
proximal and distal dislocation of the forearm are seen is called bipolar
forearm dislocation or floating forearm, and there are only about 20
such cases previously reported in literature [1-3,10,11,16-21]. It may
be isolated ipsilateral elbow and perilunate dislocation or associated
with other fractures. Cases of bilateral floating forearm have been
reported [12–22]. Triple dislocation of the upper limb (dislocation of
shoulder, elbow and radio-carpal) has also been reported [12,23,24].
The scaphocapitate fracture syndrome includes concomitant
fractures through the waist of the scaphoid and a fracture of the neck
of the capitate with a rotation of 90° or 180° of the proximal fragment
of the capitate, and is a rare form of perilunate dislocation [4,5,7-15].
Jones described this injury as a trans-scapho-trans-capitate perilunar
dislocation [25] whereas, Fenton coined the term naviculo-capitate
fracture syndrome in 1956 [13]. Later, this term was updated to
the modern scaphocapitate fracture syndrome by Monahan and
Galasko [26]. About 50 cases of Fenton syndrome have been reported
since its description in 1956 [7-9]. Our case displays particular
features. There were left ipsilateral concomitant radial head fracture,
posterolateral elbow dislocation, trans-scapho-trans-triquetro-transcapitate perilunate fracture dislocation with enucleation of the first
row carpal bones at the palmar surface of the forearm. Additionally,
the proximal fragment of the capitate has rotated 180° such that the
articular surface faces the distal fragment.
Floating forearm and scaphocapitate fracture syndrome are
usually resulting from severe trauma caused by fall from a prominent
height or a motor vehicle accident [1,9-12]. Elbow dislocation is
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observed at a rate of 20% [27]. The diagnosis of scaphocapitate
fracture syndrome can be overlooked or prone to be initially missed
because of the other multiple body lesions. The incidence of missed
initial diagnosis of perilunate dislocation has been reported as high
as 25%, which increases with an obvious elbow dislocation in highenergy trauma [1-28]. Herzberg et al, undertook a multicenter study
of 166 perilunate dislocations and fracture dislocations from seven
centers and found the incidence of perilunate fracture dislocation
was twice more common than perilunate dislocation. Displacement
was dorsal in 161 (97%), 96% of which were dorsal trans-scaphoid
perilunate fracture dislocations. Open injury and delayed diagnosis
adversely influenced the results. And the diagnosis was initially
missed in a hefty 41 (25%) cases of isolated carpal injuries [15]. In our
case, as per previously reported cases, the cause of injury is a severe
trauma which followed an accidental fall from height (an 8-meterwater tank). Contrary to these previous reports, the enucleated first
row carpal bones displaced volarly. There were healing local skin
abrasions and no missed injuries.
The mechanism of injury is fall on extension of both elbow
and wrist [1,2,8-11]. According to Fenton, following a fall in a
position of dorsiflexion and radial deviation of the wrist, force is
transmitted from the radial styloid process to the scaphoid and then
to the capitate causing fracture of both bones [12-15,29,30]. Stein
and Seigel found from studies on cadavers that the radial styloid
process does not strike the scaphoid in radial deviation and they
suggested that acute dorsiflexion causes the scaphoid fracture and in
maximum dorsiflexion the dorsal lip of the radius strikes the neck
of the capitate causing it to fracture. The proximal fragment of the
capitate rotates through full 180° such that the articular surface faces
the distal fragment [14,30,31]. The carpal bones around the lunate
may be displaced, usually the result of a hyperextension injury. In
perilunate dislocations, the carpal bones are displaced volarly or
dorsally. Many variations, depending on the direction and amplitude
of forces, can be observed. These forces also determine the spectrum
of injuries occurring in association with perilunate dislocations [1].
The spectrum of perilunate dislocation includes trans-scaphoid
perilunate, perilunate, trans-scapho-trans-capitate perilunate and
trans-radial styloid in the order of frequency [12-15]. The sequential
destabilization starts through the body of scaphoid with fracture or
scapholunate interval with dissociation and dislocation of the rest
of carpus around lunate and proximal scaphoid or lunate. Then the
force transmits through the space of Poirier between lunate and
capitate with disruption of luno-triquetral articulation, resulting
in dislocation of lunate into carpal tunnel. In trans-radial styloid
perilunate dislocation, fractured radial styloid and rest of the
carpus dislocates around lunate with further progressive sequential
destabilization distal to lunate through the space of Poirier or capitate
with fracture or hamate and triquetrum or luno-triquetral interval
[12]. Our patient represents an extremely rare illustrative case of
concomitant ipsilateral floating forearm and Fenton syndrome with
enucleation of the first row carpal bones. We attribute radial head
fracture and posterolateral elbow dislocation to axial force acting
on the elbow while the elbow was in hyperextension, abduction,
valgus and supination positions; and axial force acting on the wrist in
palmaflexion position caused the first row carpal bones to enucleate
volarly.
In most reported cases, floating forearm and Fenton syndrome
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occur in young men aged between 20 and 30 years, and it is exceptional
in children. Swant and Miller report a case of scaphocapitate
syndrome in a 12-year-old boy [10,32]. Fenton syndrome in both
wrists was described by Strohm et al, in a 21-year-old woman who
jumped out of a window with suicidal intentions [33]. Limitation
of joint movement, deformity and pain are generally the presenting
symptoms. There is a fracture and an open wound at wrist and elbow
in most of these cases [10]. Our patient was a 30-year-old male who,
following an accidental fall, presented ipsilateral floating forearm and
Fenton syndrome with first row carpal bones enucleation. There were
associated local skin abrasions on volar and dorsal surfaces of the
wrist. Additionally; fractures of the radial head, scaphoid, triquetrum
and capitate were noted.
Radiography is the main tool of diagnosis. Elbow dislocation
is obvious while carpal dislocations are complex and difficult to
adequately evaluate without multiple radiographs taken in various
projections. In standard wrist radiographs, the AP view may appear
relatively normal while lateral radiographs reveal loss of co-linearity
of the radius, lunate and capitate. In cases in which breaks are present
in this line, an intracarpal malalignment should be strongly suspected
[1,6-9,15,25-28]. In our case, AP and lateral radiographs have been
complemented by serial reconstructed sagittal, axial and coronal CT
scans to adequately analyze lesions.
The treatment follows the principles of management of each
individual lesion separately [11]. Treatment options include closed
reduction and cast immobilization, percutaneous pin fixation and
open reduction and internal fixation (ORIF) through a dorsal,
volar, or combined dorsal-volar approach. The type of approach is
controversial, although dorsal incision is advocated as it provides
sufficient visualization of the fragments and reduction of both the
fracture and the dislocation and significantly reduces operative
time. However, the median nerve may be compressed in the carpal
canal by the lunate and the patient may display signs of median
nerve injury. In cases where decompression of the median nerve
is necessary, the palmar approach is possible [1-6]. Reduction of
the elbow dislocation is mostly achieved by closed reduction while
lateral approach is used for radial head resection and arthroplasty.
Complications are infrequent. Chen reported a case where an isolated
bipolar dislocation was diagnosed after 6 weeks and underwent
resection of the proximal row [2]. Reported complications of Fenton
syndrome are Kienböck’s disease in about 8% of the lunate, scaphoid
nonunion; carpal collapse with arthritis of the wrist joint [6-7]. In this
case, Henry palmar approach was preferred to achieve the median
nerve decompression. Carpectomy of first row was done. Anatomic
reduction and fixation of the capitate fracture resulted in bony healing
without the development of avascular necrosis or bony collapse.
Prompt anatomic reduction and stable elbow in this patient provided
the best chance of recovery to the patient. At 2-year-follow up, the
functional results were satisfactory and the patient has returned to his
full-time employment.

CONCLUSION
Simultaneous ipsilateral floating forearm and Fenton syndrome
with first row carpal bones enucleation is an exceptionally unexpected
concurrence in practice. Careful thorough clinical examination and
urgent adequate management should be performed in such case.
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