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PRESENTATION OF CASE  

A ten-year-old boy presented to our emergency department 

with multiple injuries to both upper limbs following fall to the 

ground on outstretched hands from a mango tree of around 

20 feet high. 

He had lacerated wounds on the anterior aspect of both 

the wrists, each measuring around 4 cm x 4 cm size. The 

distal radius metaphyseal end of the proximal fragment was 

seen protruding out through the wound and were devoid of 

any soft tissue or periosteum attachment. The exposed bone 

ends were contaminated with mud. Also, there was grossly 

swollen and deformed looking right elbow with restricted 

active and passive movements. There was no neurovascular 

deficit. Other skeletal, head, chest and abdominal injuries 

were ruled out. 

The patient was administered IV fluids, tetanus toxoid, 

anti-tetanus immunoglobulins and analgesics. Swabs from 

both the wounds were collected for culture and sensitivity of 

potentially contaminating micro-organisms and then a dose 

of broad-spectrum IV antibiotic was administered. Thorough 

cleaning of the wound and exposed bone ends was performed 

by using copious amount of normal saline and both the limbs 

were splinted. Once the patient was haemodynamically 

stabilised, anteroposterior and lateral x-rays of both the 

forearms with wrist and elbow joints and also one exclusively 

dedicated for the right elbow were obtained. 

Clinicoradiologically, diagnosis of Gustilo-Anderson Type IIIB 

Open Bilateral Distal Radius Physeal Separation (Salter-

Harris type I) with greenstick fracture of right distal ulna was 

established. Due to pain and non-compliance in positioning of 

the injured limb on x-ray table, a true AP and lateral views of 

the right elbow could not be obtained and therefore exact 

radiological diagnosis of the right elbow injury could not be 

ascertained at emergency department.  

The patient was taken to emergency surgical 

intervention. As our customary practice, we imaged the 

injured limbs of the anaesthetised patient under C-arm before 

proceeding for surgery. The right elbow injury could then 

only be diagnosed as anterior elbow dislocation, which we 

could not ascertain earlier in preoperative x-rays. The open 

wounds were surgically extended for the ease of thorough 

inspection and debridement.  
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Both the distal radius were anatomically reduced through 

the open wounds. Under C-arm fluoroscopy guidance, 

reduction was confirmed and fixed with two smooth thin 

sharp K-wires placed parallel to each other. Pins were placed 

from the distal epiphysis of the radial styloid obliquely across 

the physis into the more proximal ulnar aspect of the radial 

metaphysis. Closed reduction of the right elbow anterior 

dislocation was unsuccessful despite several gentle attempts 

and therefore open reduction was done and fixed with a 

transolecranon K-wire to the distal humerus to hold the 

reduction. A below elbow POP splint on the left and an above 

elbow POP splint on the right were applied.  

Postoperatively, neurovascular status of both upper limbs 

was normal. IV antibiotics, anti-inflammatory drugs and 

analgesics were continued. Both the upper limbs were 

elevated and active as well as assisted exercises for finger of 

both sides and left elbow was encouraged. The open wounds 

healed by secondary intention on regular antiseptic and 

aseptic dressing. All the K-wires were removed at 4 weeks 

postoperatively. The patient was rehabilitated to range of 

motion and strengthening exercise under physiotherapist.  

 

DIFFERENTIAL DIAGNOSIS  

The differential diagnosis of right elbow injury included 

fractures of the supracondylar area, medial condyle or lateral 

condyle of humerus, elbow dislocation, Monteggia or 

Monteggia variant fracture dislocation.  

The differential diagnosis of the open injuries of bilateral 

distal forearm included physeal separation of distal radius as 

well as distal end diaphyseal fractures.  

 

CLINICAL DIAGNOSIS 

As the fractured bone ends of both distal forearm were visible 

and palpable through the open wounds, the clinical high 

index of suspicion was that of physeal injury of bilateral distal 

radius. As both the distal forearm bony injuries were 

associated with extensive soft tissue damage with presence of 

significant periosteal stripping, they were classified as 

Gustilo-Anderson type IIIB open fractures.  

The severe pain deterred the child from cooperating with 

us for examination of his injured right elbow, especially 

active and passive movement of flexion and extension. As 

there was gross swelling of right elbow, the three bony points 

of lateral and medial epicondyle and tip of the olecranon 

could not be palpated even with great difficulty. Under these 

limiting circumstances, the very important clinical 

examination of relationship of “three bony points around the 

elbow” could not be ascertained. Therefore, the possibility of 

supracondylar fracture of humerus (which is the most 

common fracture around the elbow in children) and elbow 

dislocation were kept in mind. However, they could not be 

differentiated on clinical basis.  
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Figure 1A and B: Open Distal Radius Physeal Injury of 

Bilateral Wrists. C and D: AP and Lateral X-Ray Views Type 

I Salter-Harris Injury of Right Distal Radius. E: AP X-Ray 

View of Salter-Harris Type I Physeal Injury Left Distal 

Radius 

 

 
Figure 2A and B: Inconclusive X-Ray Views of Right 

Forearm for Diagnosis of Anterior Elbow Dislocation. C 

and D: Diagnosis of Anterior Elbow Dislocation of Right 

Side established by C-Arm Views. E and F: Reduction of 

Right Anterior Elbow Dislocation in C-Arm 

 

 
Figure 3: A and B: X-ray of the Right Forearm showing 

reduced Elbow Dislocation and reduced Distal Radius 

Physeal Injury with K-wires in situ. C and D: X-ray of the 

Left Wrist showing reduced Distal Radius Physeal Injury 

with K-wires in situ. E: Open Wounds on Bilateral Wrists in 

the Process of secondary Healing. F: Surgical Wound over 

the Right Elbow. 

 

 

DISCUSSION OF MANAGEMENT 

Simultaneous ipsilateral fracture dislocation of the elbow and 

fracture of the forearm termed as “floating forearm” is an 

extremely rare injury in children.[1] Distal radial physeal 

fractures are far more common than distal ulnar fractures.[2] 

Open physeal fractures are rare.[3] Open bilateral distal radial 

physeal fractures are not commonly documented in the 

literature. Anterior elbow dislocations are also rare in 

children. Of the 317 elbows in the combined series[4] only 5 

were anterior, for an incidence of slightly over 1%. Our case 

assumes importance because of the combination of the rare 

injuries of open bilateral distal radial physeal fractures with 

anterior elbow dislocation on the right side constituting 

floating forearm injury, which are not commonly reported in 

the literature. 

Distal radial physeal fractures most commonly affect non-

dominant arm in boys with peak incidence in preadolescent 

growth spurt.[2] More than 50% of them have an associated 

ulnar fracture, which is usually an ulnar styloid fracture but 

can be a distal ulnar plastic deformation, greenstick or 

complete fracture.[5] In our case also, there was greenstick 

fracture of the distal end of ulna on right side. 

Percutaneous pin fixation is one of the methods of 

treatment in a displaced radial physeal fracture with 

neurovascular compromise and significant volar soft tissue 

swelling[6] as well as in “floating elbow” injuries.[3] These 

patients are at risk for development of an acute carpal tunnel 

syndrome or forearm compartment syndrome with closed 

reduction and well-moulded cast.[6,7] The torn periosteum 

volarly allows the fracture bleeding to dissect into the volar 

forearm compartments and carpal tunnel. If a tight cast is 

applied with a volar mould over that area, compartment 

pressures can increase dangerously. Percutaneous pin 

fixation allows the application of a loose splint or cast 

without the risk of loss of fracture reduction. In addition, 

acute percutaneous pinning of the fracture prevents 

increased swelling, cast splitting and concerns about 

malunion or growth arrest with repeat reduction. 

Pin fixation can be either single or double. Pin is placed 

from the distal epiphysis of the radial styloid obliquely across 

the physis into the more proximal ulnar aspect of the radial 

metaphysis. Often in children and adolescents, a single pin 

and the reduced periosteum provide sufficient stability to 

prevent re-displacement of the fracture. If fracture stability is 

questionable with a single pin, a second pin should be placed 

which can either parallel the first pin as we performed in our 

case or to create cross-pin stability, can be placed distally 

from the ulnar corner of the radial epiphysis between the 

fourth and fifth dorsal compartments and passed obliquely to 

the proximal radial portion of the metaphysis. Splint or cast 

immobilisation is used but does not need to be tight, because 

fracture stability is provided by the pins. The pins are left in 

until there is adequate fracture healing (usually 4 weeks).[8] 

Cast immobilisation is discontinued when there is clinical 

and radiographic evidence of fracture healing, generally 4 to 

6 weeks after fracture. As the risk of post-traumatic physeal 

disturbance is approximately 4% to 5%, follow-up 

radiographs are obtained at 6 to 12 months after fracture to 

be certain there is no growth arrest.[9]  

The anterior dislocation of elbow is rare as compared 

with posterior dislocation but are associated with increased 
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incidence of complications, such as brachial artery rupture or 

thrombosis and associated fractures.[10,11,12] Although, 

anterior elbow dislocations usually are caused by a direct 

blow to the posterior aspect of the flexed elbow,[6] yet 

hyperextension of the elbow also has been implicated.[12] 

Closed reduction is usually accomplished by flexing the 

elbow and pushing the forearm proximally and downward at 

the same time.[13] To make reduction easier, the distal 

humerus can be forced in an anterior direction by pushing on 

the posterior aspect of the distal arm. Surgery usually is not 

required unless the dislocation is open, associated brachial 

artery injury or associated fracture that does not realign 

satisfactorily after closed reduction.[12,14] In our case as we 

failed to achieve closed reduction with multiple attempts of 

gentle manipulation, we needed to do ORIF. Because most 

anterior dislocations occur in flexion, the elbow should be 

immobilised in some extension for 1 to 3 weeks followed by 

protected active range of motion exercises. 

Results of paediatric fracture dislocations of the elbow 

are generally perceived as reasonable with internal fixation 

of concomitant bony avulsions, but case reports of elbow 

stiffness after simple elbow trauma have drawn the focus on 

the difficulty to treat sequelae after paediatric elbow fracture 

dislocation.[15-20] Stability of the ulnohumeral joint after 

elbow trauma is dependent on both bony and soft tissue 

constraints.[21,22,23] In young children it is rare and associated 

with high-energy trauma.[24,15] Disruption of osseous and/or 

articular stabilisers dramatically increases the risk of 

redislocation and recurrent instability.[17,19,20] As even simple 

dislocation of the paediatric elbow or single-column injuries 

of either the lateral or medial epicondyle are reported to lead 

to both deformity and loss of function.[15,16,18,25]  

Floating forearm is a rare surgical emergency. Early 

diagnosis with anatomic reduction provides satisfactory 

functional results. In addition to open surgical treatment in 

the emergency, post-operative rehabilitation is essential.[25] 

 

FINAL DIAGNOSIS 

Clinicoradiologically, a final diagnosis of Gustilo-Anderson 

Type IIIB Open Bilateral Distal Radius Physeal Separation 

(Salter-Harris type I) with green stick fracture of right distal 

ulna with anterior dislocation of right elbow, constituting 

right-sided “floating forearm injury” with intact distal 

neurovascular status following alleged fall from height in a 

ten-year-old boy was established.   
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