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Dorsal Approach for Management of Scaphoid Nonunion
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Purpose: To evaluate the clinical and radiological outcomes of scaphoid nonunion patients who had treated by open re-
duction and internal fixation with iliac bone graft through dorsal approach.

Methods: We retrospectively reviewed medical records and radiographs of 53 patients who underwent an iliac crest bone
graft and internal fixation through dorsal approach for scaphoid nonunion between 2003 and 2017. Bony union was con-
firmed in radiographs, and scapholunate, radiolunate, posteroanterior, intrascaphoid, and lateral intrascaphoid angles were
measured on preoperative and last follow-up radiographs. Functional results were evaluated by range of motion, visual
analogue scale, and modified Mayo wrist score.

Results: There were 51 men and 2 women with average age of 31.2 years (range, 13-61 years). The mean time from
initial injury to surgery was 16.8 months (range, 3-50 months) and mean follow-up period after the operation was 26.2
months (range, 12-76 months). Fifty of 53 patients (94.3%) showed radiographic union at an average time of 15.1 weeks
(range, 8-50 weeks). The mean scapholunate angle was significantly changed from 69.3° preoperatively to 54.0° at last
follow-up. The mean radiolunate angle was significantly changed from 14.3° preoperatively to 7.2° at last follow-up. The
mean posteroanterior intrascaphoid angle was significantly changed from 33.2° preoperatively to 30.2° at last follow-up.
The mean lateral intrascaphoid angle was significantly changed from 42.9° preoperatively to 28.8° at last follow-up.
Conclusion: Dorsal approach with iliac bone graft and internal fixation was a reliable method for scaphoid nonunion to
achieve bony union with satisfactory clinical and radiological outcomes.
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Fig. 1. Surgical approach. (A) Skin
incision line of dorsal approach for
the exposure of nonunion site of
scaphoid. (B) A 3rd and 4th extensor
compartment covered by extensor
retinaculum was exposed. (C)
Interligamentous sparing approach
involving the dorsal intercarpal
ligament and the dorsal radiocarpal
ligament. (D) Interligamentous
sparing capsulotomy was used to
expose nonunion site.

Fig. 2. Surgical procedures. (A) The distal radius and the scaphoid was exposed through an interligamentous sparing approach.
The K-wire was inserted into the proximal and distal fragments of scaphoid, and the deformity was corrected by a joystick
manipulation. Sclerotic border of the nonunion site was removed by a burr. (B) The cancellous bone was packed tightly at
nonunion site, and the cortical bone defect was covered with a cover made of the cortical bone. And then headless compression
screw was fixed. S: scaphoid, C: capitate, R: radius, Sb: scaphoid bone graft.
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Table 1. Patient demographics

Age Prior Hand Nonunion Interval between injury Follow-up Union
Case Sex . . .
(yr) surgery involved site and operation (mo) (mo) (wk)

1 Male 42 No Rt Waist 24 12 23
2 Male 21 No Rt Waist 6 12 8
3 Male 44 Yes Lt Waist Unknown 15 11
4 Male 18 No Rt Waist 25 15 10
5 Male 24 No Lt Distal 39 12 16
6 Male 61 No Lt Waist 24 15 11
7 Male 17 No Rt Distal 24 21 19
8 Male 26 No Rt Waist 12 21 12
9 Male 37 No Lt Waist 15 12 8
10 Male 23 No Rt Waist 6 12 8
11 Male 38 No Rt Distal Unknown 26 14
12 Male 23 No Lt Waist 16 12 16
13 Male 40 No Lt Waist Unknown 31 24
14 Male 26 No Lt Distal 24 13 12
15 Male 18 No Lt Distal 32 15 13
16 Male 24 Yes Lt Proximal 26 22 30
17 Male 21 Yes Rt Waist 6 19 8
18 Male 19 No Rt Distal 13 22 12
19 Male 44 No Rt Proximal 24 25 50
20 Male 33 No Rt Waist 3 12 10
21 Male 37 Yes Rt Waist 13 18 12
22 Male 30 No Rt Waist 18 15 8
23 Male 35 Yes Rt Waist 24 12 15
24 Male 29 No Lt Waist 5 24 -
25 Male 31 No Rt Waist 36 18 10
26 Male 29 No Lt Waist 6 18 12
27 Male 19 Yes Lt Waist 36 15 9
28 Male 41 No Rt Distal Unknown 25 24
29 Male 49 No Lt Waist 6 74 12
30 Female 23 No Rt Waist 20 16 9
31 Male 54 No Rt Waist 6 25 23
32 Male 49 No Rt Waist 9 66 -
33 Male 38 No Rt Distal 6 28 12
34 Male 29 No Rt Waist 4 12 10
35 Male 36 No Rt Distal 50 16 8
36  Female 21 No Lt Waist 4 69 8
37 Male 16 No Rt Waist 6 56 -
38 Male 36 No Lt Distal 16 12 11
39 Male 18 No Rt Waist 36 15 12
40 Male 46 No Rt Distal 48 46 48
41 Male 37 No Lt Waist 34 18 12
42 Male 13 No Rt Waist 4 15 11
43 Male 37 No Rt Distal 19 40 8
44 Male 21 No Rt Waist 4 12 8
45 Male 29 No Lt Waist 12 32 46
46 Male 48 No Lt Waist 5 76 12
47 Male 32 No Lt Waist 15 62 12
48 Male 25 No Rt Waist 18 16 8
49 Male 44 No Rt Waist 4 13 24
50 Male 36 No Lt Waist 5 16 24
51 Male 25 No Rt Waist 15 54 12
52 Male 22 No Rt Waist 6 60 12
53 Male 22 No Rt Waist 13 50 11

Rt: right, Lt: left.
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Fig. 3. Representative case of a
scaphoid nonunion in 31-year-
old patient. (A) Preoperative
radiographs show a nonunion
of the waist of the scaphoid and
humpback deformity. Scapholunate
angle is 56°. (B) Preoperative
computed tomography scans show
a nonunion of the waist of the
scaphoid with humpback deformity
and bony cyst. Intrascaphoid
angle is 67°. (C) Radiographs at
18 months after surgery show
complete bone union and no
deformity. Scapholunate angle is
51°.
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Table 2. Mean values of radiologic measurements at the preoperative and last follow-up conditions

Radiologic measurement Preoperative Last follow-up p-value
Scapholunate angle (°) 69.3£6.9 54.0£5.7 <0.001
PA intrascaphoid angle (°) 33.244.7 30.2+3.7 <0.001
Lateral intrascaphoid angle (°) 42.9+8.0 28.8+2.7 <0.001
Radiolunate angle (°) 14.3£7.0 7.243.4 <0.001
Values are presented as mean+tstandard deviation.
PA: posteroanterior.
Table 3. Mean values of the functional measurements at the preoperative and last follow-up conditions
Functional measurement Preoperative Last follow-up p-value
Wrist flexion (°) 45.9+11.8 65.6+16.4 <0.001
Wrist extension (°) 47.6+12.6 67.6£14.6 <0.001
Radial deviation (°) 11.0£5.3 11.9£5.0 0.192
Ulnar deviation (°) 33.8+£7.4 36.3£7.3 0.026
VAS 5.0£1.5 1.2+1.1 <0.001
MMWS 88.0+6.7

Values are presented as mean+tstandard deviation.

VAS: visual analogue scale, MMWS: modified Mayo wrist scoring system.
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