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Purpose: The 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.

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

Results: All 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 aver-
age modified Mayo wrist score increased from 62.5 preoperatively to 85.7 at the
last follow-up.

Conclusion: Arthroscopically assisted bone grafting and percutaneous K-wires
fixation is an effective treatment method for a scaphoid nonunion. It may pro-
vide more biological environment than open surgery as a minimally invasive

procedure.
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Table 1. Treatment classification system for scaphoid nonunion™
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| Scaphoid fractures with delayed presentation for treatment: 4 weeks—12 weeks

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

Il Minimal sclerosis: bone resorption at nonunion interface less than 1 mm

IV Cystic formation and sclerosis: bone resorption at nonunion interface greater than 1 mm but less than 5 mm, cyst, no deformity of lat-

eral radiographs

v Deformity and/or pseudoarthrosis: bone resorption at nonunion interface greater than 5 mm, cyst, fragment motion, deformity on later-

al radiographs

VI Wrist arthrosis: scaphoid nonunion with radiocarpal and/or midcarpal arthrosis

Special circumstances

PP  Proximal pole nonunion. The proximal pole of the scaphoid has a tenuous blood supply and a mechanical disadvantage, which places it
at greater risk of delayed or failed union. Because of these difficulties, this injury requires aggressive treatment to ensure successful

healing.

AVYN  Scaphoid nonunion with necrosis is suggested by magnetic resonance imaging demonstrating a decrease or absence of vascularity of
one or both poles. Bone biopsy can confirm necrosis. Intraoperative inspection of the scaphoid for punctate bleeding is considered

definitive.

LI Ligament injury is suggested by static and dynamic imaging of the carpal bones. Arthroscopy is the most sensitive tool for detecting

carpal ligament injury.
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Table 2. Demography of the patients

Patient Age Sex Intervals betweeninjury Causes of Location of  Slade and Geissler  Associated lesions Punctate
(yn) and surgery (mo) Injury Facture classification bleeding
1 2b M 6 Fall down Waist Grade 2 None DP +
2 33 M 8 Sport Waist Grade 2 None DP +
3 17 M 4 Sport Prox. pole Grade 4 Grade || S-L D+,P -
4 49 M 360 Fall down Waist Grade 4 SNAC stage | DP+
5 18 M 12 Sport Waist Grade 4 Grade || S-L D+,P -
6 15 M 18 Sport Waist Grade 2 Grade || S-L DP+
7 15 M 12 Sport Waist Grade 2 Grade || S-L DP+
8 23 M 4 Sport Waist Grade 2 None DP +
9 40 M Unkown Unkown Waist Grade 4 Grade || S-L,L-T,SNAC stage | D,P +
10 43 M 192 Traffic Waist Grade 4 SNAC stage | D+,P -
11 35 M 24 Traffic Waist Grade 4 Grade || S-L, 1-ATFC DP+
12 21 M 6 Sport Waist Grade 3 Grade || S-L DP+
13 28 M 12 Sport Prox. pole Grade 4 Grade || S-L DP+
14 b2 M 120 Sport Waist Grade 6 Grade || S-L, SNAC stage | DP+
15 46 M Unkown Unkown Waist Grade 6 SNAC stage | DP+
16 51 F Unkown Unkown Waist Grade 6 Grade || S-L, SNAC stage | DP+
17 61 M 480 Fall down Prox. pole Grade 6 Grade || S-L, SNAC stage | DP+
18 21 M 11 Sport Waist Grade 2 Grade || S-L DP +
19 h3 M 3 Fall down Waist Grade 1 Grade || S-L DP +
20 46 M 4 Fall down Waist Grade 2 Grade || S-L, 1-ATFC DP+

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 fibrocar-
tilage.

Table 3. Demography of the patients

Patient Time to Last follow-up VAS Grip strength Range of motion Mayo wrist score
No. union (wk) {mo) (preflast f-u) (% of normal side) (% of normal side) (EHENRET)]
(pre/last f-u) (EHEN RET)]

1 9 15 7.5 93/100 87/100 70/100
2 14 7.5 76/100 87/100 55/100
3 1 12 7.3 81/85 98/100 65/80
4 12 b/2 66/85 73/73 5b/75
b 8 24 51 90/90 93/100 65/90
6 10 13 7/2.8 86/100 85/93 60/90
7 9 37 5/2 71/92 70/100 65/90
8 9 15 7.5/25 89/100 85/100 65/100
9 9 13 7.5/25 30/60 76/80 50/70
10 10 15 5/2 8 89/85 68/89 40/70
11 1 12 7.4/2 100/100 90/86 80/85
12 9 12 5/3 90/90 89/100 70/90
13 9 20 8/2.8 88/87 78/71 45/70
14 13 18 8/2.5 100/82 87/68 5b/65
15 13 49 7.3/2.5 100/100 97/94 65/90
16 9 22 7/0 717100 73/92 55/90
17 9 14 4/0 100/100 78/92 80/90
18 14 14 5/0 80/83 94/97 70/80
19 8 13 51 100/100 100/100 75/95
20 10 24 5/0 52/100 79/100 65/100

VAS, visual analogue scale; Pre/last f/u, preoperative/last follow-up.
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Fig. 1. 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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Fig. 3. (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.

A

Fig. 4. Inmediate 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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Fig. 5. Postoperative 49 months later follow-up plain left wrist scaphoid (A) and pho-
tographs (B, C) show complete bony union and excellent clinical result.
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