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Abstract
A pediatric floating elbow is a rare condition in which there is a humeral supracondylar fracture with an
ipsilateral fracture of one or both bones of the forearm. We report a case caused by an unusual mechanism of
a semi-automatic washing machine. This injury, on its own, involves the risk of compartment syndrome,
however, this particular child came late. We present our approach to this challenging injury along with the
controversial management in the literature.
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Introduction
A pediatric floating elbow is a humeral supracondylar fracture with an ipsilateral fracture of one or both
bones of the forearm [1]. This type of injury is complex trauma, which is believed to be associated with
serious neurological and vascular complications. On top of these complications is acute compartment
syndrome; this is thought to be a sequela of conservative management [2,3]. The floating elbow is an
unusual trauma, especially in children, accounting for 3-13% of supracondylar fractures. The most common
mechanism of injury was a fall from a height [4-6]. Road traffic accidents were the second most common and
consist of 4-6 % of reported cases [7,8]. We present a case of a child who presented with an atypical
mechanism of the floating elbow, caused by a washing machine. The patient underwent close-reduction
internal fixation with titanium elastic nails (TENs). After six months of follow-up, bone healing was seen in
the radiographs and the elastic nails were removed.

Case Presentation
The patient was a five-year-old boy who presented to the emergency department with right arm and forearm
pain. The pain started 12 hours prior to the presentation after putting his upper limb in a working semi-
automatic washing machine. The pain was associated with an inability to move his right upper limb and
marked swelling. On examination, his temperature was 36.5 Celsius, heart rate was 120 beats per minute,
and respiratory rate was 27 times per minute. The blood pressure was 100/77 millimeters of mercury. Oxygen
saturation was 100 % in room air. He was in significant pain and distress but conscious and alert. The
affected limb was examined and evaluated. It was severely swollen, with scattered ecchymosis over the arm
and forearm. The right upper limb was tender all over and felt tense on palpation. However, the
neurovascular examination was normal. Realignment was done under conscious sedation and a back slab
cast was applied. We did bedside portable radiographs to evaluate the injuries (Figure 1). The patient was
taken directly to the operating room because we suspected impending compartment syndrome. We
examined him under anesthesia. Acute compartment syndrome was excluded. We fixed both the forearm and
humeral fractures. We started with the forearm fracture because it was a segmental fracture in the radius
(Figure 2). Both forearm fractures were fixed with TENs. Then, the humeral fracture was reduced and fixed by
a single retrograde TEN (Figure 3). The reduction was confirmed by X-rays. The patient was kept for 48 hours
of observation with strict limb elevation and ice packing. We checked his compartment clinically every four
hours. We discharged him and followed up with him every week for the first three weeks. After six months,
when the fracture union was ensured completely, we booked him for the removal of the implants (Figures 4,
5). The functional outcomes were excellent, and no residual neurological or vascular complications were
found.
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FIGURE 1: Initial radiographs
(A) White arrow pointing to the radius fracture and black to the ulnar fracture, (B) Yellow arrow pointing to the long
oblique humeral fracture with the lateral butterfly fragment, (C) Red arrow showing another fracture line in the
proximal radius

FIGURE 2: Postoperative radiographs of the forearm
(A) Showing elastic nail fixation for forearm fractures with a temporary back slab, multiple fracture sites are
pointed to by the white arrows; (B) showing the proximal radial fracture clearly in both cortices
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FIGURE 3: Postoperative radiographs
(A) Titanium elastic nail fixation for humeral fractures with a temporary back slab without jeopardizing the butterfly
fragment, white arrow; (B) Lateral view, the black arrow pointing to the nail bowing over the fracture site with good
alignment and the yellow arrow pointing to the alignment of the long oblique fracture

FIGURE 4: Follow-up radiographs of the forearm
Good fracture healing in the forearm

(A) Lateral view: white arrows pointing to the healed fracture; (B) Anterior-posterior view; (C) Oblique view: the
black arrow showing a bridging callus for the radius fracture
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FIGURE 5: Follow-up radiographs for humeral fractures
(A) Good fracture healing in the anterior-posterior view; (B) Different view with the white arrow pointing to the
bridging callus

Discussion
The pediatric floating elbow fractures vary by the site of forearm fracture - the proximal, middle, and distal
forearm. Distal forearm association was more prevalent with subdivision into metaphyseal and physeal
distal radius fractures. The location of the fracture in the proximal forearm suggested more traumatic force
[9,10]. Moreover, it could be an open or closed injury. The prevalence of open injuries varies from 13-22%
and are more in humeral rather than forearm fractures [7,8,11,12]. In our case, we report a peculiar
rotational injury by a semi-automatic washing machine. As far as we are aware, no similar mechanism was
reported in the literature. Pediatric floating elbow injuries are believed to evolve compartment syndrome,
which was estimated to be from 7-33% [3,13]. In our case, the patient came with an impending compartment
due to a delay of more than 12 hours, which also could elevate the compartmental pressure [14]. Contrary to
what was believed about the risk of compartment syndrome, some authors propose that it could be an
overestimation and it was likely secondary to other factors rather than being from the pattern of the injury
itself [12,14,15]. Hence, simultaneous ipsilateral forearm fractures and supracondylar fractures do not
increase the latter's own risk of acute compartment syndrome [16]. Furthermore, the lack of significant
reported cases of missed compartment syndrome in pediatric floating elbow injuries reinforces this
assumption [17]. Although assessment of compartment syndrome is clinical judgment, It seems to be
challenging in the pediatric population [18]. This problem was encountered in this case, so we preferred to
take the patient to the operating room for proper examination under general anesthesia, reduction, and
fixation.

There was no consensus on the treatment of floating elbow in the literature. So, the management varies
from conservative by closed reduction and cast to operative or combined [19,20]. The role of conservative
management is still a valid option in forearm fractures but the trend for humeral fractures was more with
operative management [8,21,22]. However, displacement after immobilization was not uncommon, thus
there was a risk of compartment syndrome especially if a circular cast was used [9,22]. The rate of
displacement was estimated between 12% and 21%. However, the age, time of the reduction, and severity of
initial displacement did not reproduce the displacement. Moreover, it usually occurs in the first or second
week after the closed reduction [20,23]. Operative management has started to be the trend of treatment of
choice for the majority of surgeons in the last two decades due to many factors [24-26]. Fixation of the
humerus fracture provided better neurovascular protection and prevented cubitus varus [8,27], even though
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there was no difference in long-term follow-up in cubitus varus development with conservative
management [28]. In our case, we started with forearm closed reduction and fixation because it was
segmental, which was also rare [29]. We preclude conservative treatment for the forearm with merely
circumferential immobilization to prevent increasing compartmental pressure. The priority of reduction and
fixation based on whether forearm or supracondylar is still debatable [6,11]. Hence, we started with forearm
fixation with TENs. Then, we reduced the humeral fracture with TENs as well because fracture geometry is
different. It was a long spiral with an extension to the middle of the diaphysis. There was a big butterfly
fragment laterally, which hindered the k-wires fixation. We used TENs in retrograde fashion as an internal
splint to restore the alignment. The patient was kept for 48 hours under close monitoring with elevation and
ice packing. We believed this method was functionally ideal. It prevented elbow stiffness as the patient could
perform some sort of elbow movement. Moreover, it avoided injury of the ulnar nerve compared to
percutaneous pinning [30-32]. Our report was limited, as it was a single case report and no similar rotatory
mechanism of injury. The presence of a segmental forearm fracture with an ipsilateral humeral fracture
made our report unique.

Conclusions
In conclusion, soft tissue manipulation and treatment were crucial in this kind of injury, as the
compartmental pressure was inherently elevated. Close follow-up was important in the first three weeks
because the displacement was probable. The outcomes were good to excellent but complications could
happen.
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