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Change of Reliability for Distal Metatarsal Articular Angle
Measurement before and after Proximal Chevron Osteotomy

Chul Hyun Park, Dong Yeol Lee

Department of Orthopedic Surgery, Yeungnam University College of Medicine, Daegu, Korea

Purpose: To evaluate the reliability of preoperative and postoperative distal metatarsal articular angle (DMAA) measurements and to
determine whether such reliability is different in accordance with the foot and ankle fellowship and the number of years in practice.

Materials and Methods: Between July 2012 and June 2014, a total of 20 patients (24 feet) were treated with proximal chevron osteotomy
and distal soft tissue procedure for symptomatic hallux valgus deformity. DMAA were measured twice with an interval of two weeks
between the preoperative and postoperative dorsoplantar radiographs by four observers; two of whom were foot and ankle surgeons (A
and B), one knee surgeon, and one senior resident. The intraobserver reproducibility and interobserver reliability were assessed by intra-
class correlation coefficients. Moreover, the limit of agreement between the preoperative and postoperative DMAA measurements were
assessed using a Bland-Altman plot.

Results: The intraobserver reproducibility of the foot and ankle surgeon A, knee surgeon, and senior resident improved from 0.796, 0.575,
and 0.586 preoperatively to 0.968, 0.864, and 0.864 postoperatively, respectively. The interobserver reliability of foot and ankle surgeon
A-B, foot and ankle surgeon A-knee surgeon, and foot and ankle surgeon A-senior resident improved from 0.874, 0.688, and 0.677 pre-
operatively to 0.971, 0.917, and 0.838 postoperatively, respectively.

Conclusion: The intra- and interobserver reliabilities for DMAA measurement improved after proximal chevron osteotomy. Therefore,
the necessity of additional procedures to correct the increased DMAA should be reevaluated after proximal chevron osteotomy in the
hallux valgus with an increased DMAA.
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Figure 1. Distal metatarsal articular angle is measured on preopera-
tive (A) and postoperative (B) radiographs. Distal metatarsal articular
angle (asterisks) defined as the angle between a perpendicular line to
the longitudinal axis of the first metatarsal and a line delineating the
orientation of the metatarsal head articular surface.
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Table 1. Intraobserver Reproducibility of Measurement of Distal Metatarsal Articular Angle

Observer 1 Observer 3 Observer 4
Preoperative 0.796 (0.663~0.880) 0.575(0.351~0.738) 0.586 (0.365~0.745)
Postoperative 0.968 (0.944~0.982) 0.864 (0.770~0.922) 0.864 (0.769~0.921)

Observer 1: foot and ankle surgeon A, Observer 3: knee surgeon, Observer 4: senior resident.

Table 2. Interobserver Reliability of Measurement of Distal Metatarsal Articular Angle

Observer 1 & 2

Observer 1 & 3 Observer 1 & 4

0.874(0.786~0.927)
0.971(0.949~0.984)

Preoperative
Postoperative

0.688(0.504~0.812)
0.917(0.857~0.953)

0.677 (0.488~0.805)
0.838(0.729~0.906)

Observer 1: foot and ankle surgeon A, Observer 2: foot and ankle surgeon B, Observer 3: knee surgeon, Observer 4: senior resident.

www.jkfas.org



148 Vol. 20 No. 4, December 2016

6

[«
)

44 .

N
1

2_

N
1
)
)
.
.

-
4
-
-

Intraobserver differences in DMAA (°) >
Intraobserver differences in DMAA (°) 3

_10_
0 5 10 15 20 25 30 10 15 20 25
DMAA (°) DMAA (°)

1

N | | | |

o o] )] e N o
L 1 1 1 1

o
[$)]

Figure 2. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement of foot and ankle surgeon A on preop-
erative (A) and postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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Figure 3. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement of knee surgeon on preoperative (A) and
postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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Figure 4. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement of senior resident on preoperative (A)
and postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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Figure 5. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement between foot and ankle surgeon A and
B on preoperative (A) and postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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Figure 6. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement between foot and ankle surgeon A and
knee surgeon on preoperative (A) and postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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Figure 7. Graphs show Bland-Altman plot of the difference of distal metatarsal articular angle measurement between foot and ankle surgeon A and
senior resident on preoperative (A) and postoperative (B) radiographs. DMAA: distal metatarsal articular angle.
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