Case Examples
Case 1: Radial styloid fracture malunion, dorsal approach 
A 24-year-old right-hand-dominant female medical student who sustained pelvic fracture and head injury in a motor vehicle accident presented to clinic seven weeks after her accident with persistent right wrist pain and limited wrist range of motion. At time of evaluation, the patient was ambulatory without aides and did not have residual deficits from the head injury. Imaging demonstrated a malunited radial styloid fracture with 3 mm of articular step-off (Figure 1a-d). The patient underwent corrective osteotomy through a dorsal approach (Figure 1e). The osteotomy was created through the callus with a narrow blade osteotome, and the fragment was reduced with point-reduction forceps. A radial sided 2.4-mm LCP plate (Synthes, Paoli, PA) and two 3.0-mm headless compression screws were applied (Figure 1f). The capsulotomy was repaired with two bone anchors on the distal radius dorsal rim.

Case 2: Intra-articular malunited volar Barton distal radius fracture, dual approach  
A 43-year-old male patient sustained a fall on his outstretched hand and was initially treated with cast immobilization by his orthopaedic surgeon. The patient presented to clinic three months after the injury with obvious wrist deformity, persistent pain, and limited range of motion. Imaging demonstrated malunited volar Barton distal radius fracture with 3 mm of articular step-off and volar subluxation of the carpus (Figure 2a-b). The patient underwent corrective osteotomy through a dual approach. The volar approach was used to initiate the osteotomy in an antegrade direction and stopped short of the articular surface (Figure 2c). This approach was also used for osteosynthesis. The dorsal approach was used for direct visualization of the articular surface. The osteotomy was completed from the articular surface in order to minimize articular cartilage damage and to confirm anatomic reduction (Figure 2d). All cuts were confirmed by fluoroscopy. It is very important to leave the radiocarpal ligaments attached to the volar fragment, volar capsulotomy is prohibited otherwise carpal instability may develop. A 2.4-mm volar column distal radius plate was applied (Synthes, Paoli, PA) (Figure 2e).

Case 3: Intra-articular malunited dorsal Barton distal radius fracture, dorsal approach
A 57-year-old male patient sustained a dorsal Barton fracture after a fall from standing height. He was seen by an orthopaedic surgeon and was initially treated with cast immobilization. The patient presented to the senior author’s clinic eight weeks after the injury complaining of persistent pain and limited wrist motion. CT imaging demonstrated a malunited dorsal Barton fracture with 3 mm of step-off and increased contact between the lunate and the dorsal rim of the intact radius surface (Figure 3a). The patient was employed and remained active in sports and recreational activities. After a discussion of the risks and benefits of the surgical options, the patient elected to undergo corrective osteotomy. A dorsal approach was used to visualize the articular surface, an oscillating saw was used to create the osteotomy in the sagittal and axial planes (extra-articular segments), while an osteotome was used to create the osteotomy in the coronal plane (intra-articular segment) (Figure 3b). The fragment was elevated to match the articular surface until no step-off was present and fixed with a dorsally placed 2.4 mm LCP plate (Synthes, Paoli, PA) (Figure 3c). A gap formed in the metaphysis when the fragment was elevated and this was filled with cancellous bone autograft obtained from Lister’s Tubercle (Figure 3d). At the end of the procedure, the extensor retinaculum was repaired over the plate to avoid tendon irritation.


Figure Legends
Figure 1a-b. AP and lateral views of wrist x-ray showing a displaced, partially healed fracture of the radial styloid with evidence of articular displacement and radiocarpal incongruity.
Figure 1c-d. CT scan demonstrating a 2-mm articular step-off of the distal radius and displacement on supination of the radial styloid, causing the radiocarpal incongruity.
Figure 1e. The dorsal approach allows the surgeon to perform the osteotomy with direct visualization of the articular surface and perform the osteosynthesis. The white arrow indicates the fracture line.
Figure 1f-g. AP and lateral x-rays showing anatomic reduction of the malunion at 3 months postoperatively.
Figure 2a-b. AP and lateral x-rays after initial injury, showing a simple volar shearing partial articular fracture with 3 mm of step-off and involvement of two-thirds of the articular surface.
Figure 2c. Via the volar approach, the osteotomy is initiated using a curve osteotome. This is guided through the plane of the malunion under fluoroscopy.
Figure 2d. Via the dorsal approach, the osteotomy is carried down from distal to proximal and guided by fluoroscopy until the two cuts meet. Cartilage damage is minimized and the palmar fragment is now free to be reduced.
Figure 2e-f. AP and lateral x-rays showing reduction of the malunion and a stable fixation construct at 4 months postoperatively.
Figure 3a. Axial and sagittal sections of CT showing the dorsal fracture and increased contact between the lunate and the dorsal rim of the intact radius surface.
Figure 3b. After creating the osteotomy in the axial and sagittal planes using an oscillating saw, a curved osteotome was used to directly visualize the articular surface and create the osteotomy in the coronal plane.
Figure 3c. The osteotomy was fixed with a dorsally placed 2.4 mm LCP. The asterisk highlights the metaphyseal gap created by mobilizing the fragment distally.
Figure 3d. The metaphyseal gap was filled with cancellous bone graft obtained from Lister's Tubercle.
[bookmark: _GoBack]Figure 3e-f. Postoperative AP and lateral x-rays demonstrating congruency of the articular surface.
