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Preoperative 3-dimensional computer planning and patient
specific surgical guides allow precise reconstruction in deformities
of the pediatric upper extremity.

This was a Retrospective review of 9 children who underwent
forearm deformity correction via multiple osteotomies using 3D
modeling and custom guides
• Surgicase software (Materialise, Belgium) was used for 3-

dimensional planning of the corrective osteotomy
• Preoperative deformity, planned correction, and postoperative

deformity angles were calculated
• Patient specific surgical guides were manufactured
• Radiographic deformity and clinical range of motion were

assessed both pre- and post-operatively

• 9 children were included in the study
• Age range: 8 to 18

• 6 fracture malunions, 1 CP, 1 MHE, 1 Madelung
• 6  patients had radius and ulna osteotomies
• 2 patients had double osteotomies of radius
• 1 patient had a single osteotomy of the radius

• 4 patients had pre-op distal radioulnar joint (DRUJ) instability
• Mean time from injury to osteotomy: 2.4 years (range 9 months

to 5 years)

• Mean tourniquet time: 128 min (range 114 to 144 min)

• Mean total operative time: 171 min (range 86 to 209 min)

• Average estimated blood loss (EBL): 22mL (range 1 to 50 mL)

This case series demonstrates that 3-dimensional computer
modeling permits complex osteotomies to be done safely to
achieve deformity correction in children.

Limitations in forearm rotation and distal radioulnar joint
malalignment due to post-traumatic and congenital etiologies
can be improved using this technique.
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Table 1:  Pre-op to Post-op Change in Forearm
Rotation, All Patients (n=9)• All 9 patients went on to union

-Mean time to healing: 3 months
• All patients with DRUJ instability (4) resolved
• Complications:

-1 hypertrophic scar
-1 transient sensory loss in the superficial radial nerve distribution

Results (cont’d)

• Pre-op supination: 70 degrees (range 45-90), pronation: 47 degrees
(range 10-90)

• Post-op supination: 77 degrees (range 60-90), pronation: 67 degrees
(range 20-90)

Figure 1: Patient Pre-Op Xray Figure 2: Patient Post-Op Xray

Figure 3: Example of Software Modeling


