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Abstract
PurposeThe purpose of this study was to analyze the clinical results of patients with scaphoid nonunions treated with arthroscopically assisted bone grafting and percutaneous K-wires fixation.

MethodsWe retrospectively reviewed 20 patients with a scaphoid nonunions which was treated with arthroscopically assisted bone grafting and percutaneous K-wires fixation from November 2008 to July 2012. Time from injury to treatment was 74 months (range, 3-480 months) in average. Functional outcome was evaluated using the modified Mayo wrist score and visual analogue scale (VAS) for pain, which were measured before operation and at the last follow up.

ResultsAll nonunions were healed successfully. The average radiologic union time was 9.7 weeks (range, 7-14 weeks). The average VAS score improved from 6.3 (range, 4-8) preoperatively to 1.6 (range, 0-3) at the last follow up. The average modified Mayo wrist score increased from 62.5 preoperatively to 85.7 at the last follow-up.

ConclusionArthroscopically assisted bone grafting and percutaneous K-wires fixation is an effective treatment method for a scaphoid nonunion. It may provide more biological environment than open surgery as a minimally invasive procedure.
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  A 46-year-old male patient with nonunion of the left scaphoid fracture. Preoperative left wrist plain scaphoid (A) view show nonunion at the waist of the scaphoid. (B) Same patient's left wrist, midcarpal arthroscopy image of scaphoid nonunion site shows large gap and sclerotic margins of both fragments. P, proximal fragment; D, distal fragment; MCR, midcarpal radial.
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  Provisional K-wire fixation.
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(A) Left wrist, midcarpal arthroscopy image which is finished bone graft to the nonunion site percutaneously using cannula and trocar. (B, C) Same patient's left wrist, midcarpal arhroscopy images of percutaneous autogenous iliac cancellous bone grafting at the nonunion site using cannula and trocar. MCR, midcarpal radial.
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  Immediate postoperative plain left wrist anteroposterior (A) and scaphoid (B) radiographs show internal fixation with K-wires and grafted bone at the nonunion site.
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  Postoperative 49 months later follow-up plain left wrist scaphoid (A) and photographs (B, C) show complete bony union and excellent clinical result.
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  Treatment classification system for scaphoid nonunion13
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  Demography of the patients

D,P +, there was punctate bleeding in the proximal and distal fragment; Prox.pole, proximal pole; S-L, Scapholunate ligament; D+,P-, there was no punctate bleeding in the proximal fragment; L-T, lunotriquetral ligment; SNAC, scaphoid nonunion advanced collapse; TFC, triangular fibrocartilage.
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  Demography of the patients

VAS, visual analogue scale; Pre/last f/u, preoperative/last follow-up.
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Scaphoid fractures with delayed presentation for treatment: 4 weeks-12 weeks

Fibrous union: minimal fracture line at nonunion interface, no cyst o sclerosis

Minimal sclerasis: bone resorption at nonurion inferface less than 1 mm

Cystic formation and sclerosis: bone resorption at nonunion inerface greater than 1 mm bul less than 5 mim, cyst, no deformity of at-
eralradiographs

Deformmity and/or pseudoarthrosis: bone resorption at nonunion nterface greater than § i, cys, ragment motion, deformity on later-
alradiographs

Wristartheosis: scaphoid nonunion with radiocarpal and/or midcarpal arthvosis

Special circumstances

PP

Praximal pole nonunion. The proximal pole of the scaphoid has a tenuous blood supply and a mechanical disadvantage, which places it
af greater isk of delayed or failed uion. Because of these difficulis, this injury requies aggressive reatment fo ensure successful
healing.

Scaphoid nonunion with necrasis is suggested by magnetic resonance imaging demonsirating a decrease or absence of vascularity of
one o both poles. Bone biopsy can confirm necrosis. Inraoperalive inspection of the scaphaid for punctate bieeding is considered
definitive.

Ligament injury is suggested by static and dynamic imaging of the carpal bones. Arthroscopy is the most sensifive tool for detecting
carpal ligament inury.
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