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Purpose: The purpose of this study was to analyze the results of patients with
scaphoid waist nonunion treated with percutaneous screw fixation without
bone grafting under local anesthesia.

Methods: We enrolled scaphoid waist nonunion of 15 patients which had no
deformity, displacement, evidence of avascular necrosis and bone cyst under
5 mm on its radiological study. All patients were male with an average age of
28.9+6.2 years (range, 17-38 years). The mean time to surgery from initial in-
jury was 10.8+2.2 months (range, 6-14 months). All patients were treated with
percutaneous screw fixation without bone grafting via volar approaching un-
der local anesthesia and postoperative radiographs were reviewed and docu-
mented the flexion and extension arcs of the injured wrist and uninjured wrist,
disability of the arm, shoulder and hand (DASH) score at final follow-up.
Results: All 15 patients showed radiological union at an average 5.5+1.0
months. At 12 months follow-up, the flexion and extension arcs of the injured
wrist were 95% and 98.5% of the uninjured wrist. The average DASH score at
final follow-up was 7+3.9 (range, 0-15). None of these patients showed any
complications associated with surgery.

Conclusion: Percutaneous screw fixation without bone grafting under local
anesthesia was reliable primary treatment method for scaphoid waist non-
union without displacement or deformation in the fracture site.

Keywords: Scaphoid bones, Ununited fractures, Percutaneous, Fracture fixation
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ATE do] 17 $8A4L YA, At o 2 FHrstat (lateral), 8= H9 AW (ulnar deviation PA), T7H
SHAT. (billiard view)& #Fot¢ I (Fig. 1), ZH9] At ¥,
o 2

1. 473 &=

2012 HE 2015W7H] F44E Q8 24 T 674Y o4
e 7ol HolA| ool ERTCE AdH e F =
Aol M7F §1aL 5 mm ©|5ke] Z'dFE(bone cyst), TAHE
(humpback) E+= T 7H2 24 =<4 (dorsal intercalated
segmental instability, DISI), £84 Ak avascular necrosis,
AVN), Y 470l gl A 159 o= o
o241 0] 9 3] (Institutional Review Board, IRB)2] 491
ol TFH o2 BT 150 5 1o= B YHolA &
= GHE AT 6527 DA Bmg 2ot BE4
gotgl oy S A2 A 5E U F F50 AdA
A st o o AL B 7HbH (neglected) 28
o[lth B= TAb= FdoISlaL Fat Uol= 28.946.24](H
91, 17-38AD % er 8 F5E =1 749 717k 3
T 10.8+2.2 7HE(E S, 6-1471L)0] A thHTable 1).

. Fig. 1. Preoperative X-ray shows nonunion and cystic bone lesion
2. BAHAASHE AAL at the scaphoid waist in a 26-year-old man who injured 14 months

CheukAbd A ARS SA W (posteroanterior, PA), W ago. (A) Posteroanterior (PA) view, (B) lateral view, (C) biliard view,
and (D) ulnar deviation PA view.

Table 1. Demography of the patients

ROM of the wrist (°)

Patient  Age () Slade ar]q Gglssler Time to surgery Time of union DASH.score (injured/uninjured)
classification (month) (month) (point)
Flexion Extension

1 20 Grade 3 8 35 0 72175 70/70
2 38 Grade 3 9 4 4 68/70 70/72
3 23 Grade 2 6 5 4 72172 68/70
4 28 Grade 3 12 6 6 66/70 60/62
5 17 Grade 3 10 5 2 78/78 72175
6 38 Grade 3 13 7 6 70/72 68/70
7 30 Grade 3 12 6.5 8 68/70 65/68
8 26 Grade 4 14 6 10 72175 68/70
9 32 Grade 3 10 55 6 75/75 70/70
10 26 Grade 3 9 4.5 8 68/70 68/70
11 28 Grade 3 10 6.5 8 68/70 68/70
12 26 Grade 3 12 5 6 55/60 76/78
13 32 Grade 3 12 6 8 65/68 62/65
14 34 Grade 4 13 6 15 70/72 68/72
15 35 Grade 3 12 6.5 14 70/75 68/75

DASH, disability of the arm, shoulder and hand; ROM, range of motion.

90 http://www.jkssh.org/



JOURNAL OF THE KOREAN SOCIETY FOR SURGERY OF THE HAND

Jung-Kwon Cha, et al. Percutaneous Screw Fixation for Scaphoid Nonunion

Table 2. Classification system for scaphoid nonunion

Category

1 Delayed presentation
2 Fibrous nonunion
sclerosis
3 Minimal sclerosis
4 Cyst formation and sclerosis
alignment
5 Cyst formation and sclerosis
scaphoid alignment
6 Pseudoarthrosis

Characteristics of scaphoid nonunion

Scaphoid fractures with delayed presentation (4—8 wk)
Intact cartilaginous envelope, minimal fracture line at nonunion interface, and no cyst or

Bone resorption at nonunion interface <1 mm with minimal sclerosis
Bone resorption at nonunion interface <5 mm, cyst formation, and maintained scaphoid

Bone resorption at nonunion interface >5 mm and <10 mm, cyst formation, and maintained

Separated bone fracture fragments with profound bone resorption at nonunion interface.

Gross fragment motion and deformity is often present

Fig. 2. Computed tomography (CT) shows 4
mm sized cystic bone resorption and scle-
rotic change without any deformity in the
scaphoid nonunion site at sagittal image.
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Fig. 3. Postoperative 6 months radiographs demonstrates complete
bone union.

Fig. 4. Photographs shows nearly complete recovery of range of mo-
tion at the final follow-up.

20j|o A A Hgjof oF 4 mm A7)0 FgFo] T
(Fig. 2).
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