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Analysis about Associated Factors of Nonunion
Following Tibiotalar Arthrodesis

Jun Young Lee, Bo Sun Kim, Jung Woo Lee

Department of Orthopaedic Surgery, College of Medicine, Chosun University, Gwangju, Korea

Purpose: The aim of this study was to analyze the factors related to nonunion in tibiotalar arthrodesis.

Materials and Methods: Eighty cases of ankle arthritis treated with tibiotalar arthrodesis in our hospital from November 2008 to No-
vember 2015 with more than one year follow up were analyzed. Simple anteroposterior and lateral radiographs after 6 and 12 months of
surgery were analyzed. Union was defined as more than 50% connection of the trabecular bone at the ankle joint surface in the antero-
posterior and lateral radiographs. The nonunion group was defined as no signs of union with persistent pain 9 months after surgery. The
surgical approach, type of used screw, preoperative and postoperative ankle alignment, body mass index (BMI), bone mineral density,

and patients’ prior history were compared between the two groups.

Results: There were 69 union cases and 11 nonunion cases. In the patient factors, the gender and BMI was related to nonunion (p<0.05).
The mean preoperative and postoperative ankle alignment in the nonunion group was 9.93°+6.92° and 5.43°+3.35° respectively, and
9.80°%7.55° and 5.63°+3.45° in the union group, respectively; the difference was not statistically significant (p>0.05). In the technical fac-
tors, the transfibular approach showed a better relationship but the association was not significant (p<0.05). In 40 cases of the transfibu-
lar approach, 12 cases used cancellous screws, and 4 cases showed nonunion due to screw breakage.

Conclusion: Technical factors, such as the surgical approach and the type of screw used can be a risk factor in nonunion. In addition,
patients’ factors, such as gender and BMI, must be considered to reduce the nonunion rate.
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Figure 1. Preoperative standing anteroposterior radiographs showing
ankle alignment which is defined as the angle between the anatomical
axis of the tibia (@) and a line drawn perpendicular to the talar dome
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Figure 2. (A) Preoperative standing radio-
graph shows lateral compartment ankle
osteoarthritis. (B) Ankle arthrodesis was
performed with anterior approach using
three cannulated screws. (C) Nonunion
occurs after 12 month of first operation.
(D) Revision operation with 4 cannulated
screw was done.
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Figure 3. (A) Preoperative standing radio—
graph shows medial compartment ankle
osteoarthritis. (B) Ankle arthrodesis was
performed with transfibular approach us—
ing three cancellous screws. (C) Follow-up
radiograph shows breakage of cancellous
screws and valgus tibiotalar alignment.
(D) Revision arthrodesis with cannulated
screws was performed and bony union
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was evident 12 months after surgery.

Table 1. VAS and AOFAS of the Nonunion and Union Groups

Variable Union (n=69) Nonunion (n=11)  p-value*
VAS
Preoperative 7.19+1.01 7.00+0.63 0.404
Prerevision - 6.88+0.97
Last follow-up 4.58+1.86 3.91+0.83 0.056
p-value' <0.001 <0.001
AOFAS score
Preoperative 53.30+£9.33 55.45+8.20 0.473
Prerevision - 50.95%7.65
Last follow-up 70.34+7.48 73.18+3.31 0.044
p-value’ <0.001 <0.001

Values are presented as mean=standard deviation.

VAS: visual analogue scale, AOFAS: American Orthopaedic Foot and
Ankle Society.

*By independent t-test, "By paired t-test, Wilcoxon singed rank test.
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Table 2. Mean Difference of the Nonunion and Union Groups Table 3. Variables of the Nonunion and Union Groups
Variable Union (n=69)  Nonunion (n=11)  p-value Variable Union (=69) N?nn:u1n1|c))n p-value*
Age (yr) 59.75+11.91 65.18+9.45 0.155
Angulation () Sex Male 31 (44.9) 9(81.8) 0.048
Preoperative 9.80+7.55 9.93+6.92 0.957 Female 38(55.1) 2(18.2)
Postoperative 5.63%3.45 5.43%3.35 0.871 Cause Primary OA 35(50.7) 8(72.7) 0.051
No. of screws 3.00+0.00 2.91+0.37 0.057 Post traumatic OA 34(49.3) 3(27.3)
BMI (kg/m?) 25.20+2.76 28.52+0.52 <0.001 Approach  Anterior approach 38/40(95.0) 2/40(5.0)  0.048

Values are presented as mean=standard deviation.
BMI: body mass index.
*By independent t-test.
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Transfibular 31/40(77.5) 9/40(22.5)

Alignment <10° 41 (59.4) 4(36.4) >0.800
>10° 28 (40.6) 7 (63.6)

BMI <25 kg/m? 30 (43.5) 0(0) 0.005
>25 kg/m’ 39(56.5)  11(100)

Values are presented as number (%).

OA: osteoarthritis, BMI: body mass index.

*By chi-square test (Fisher's exact test).
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Table 4. Tensile and Flexion Strength for Cancellous and Cannulated
Screws

Cancellous screw Cannulated screw

Cross section (mm) 7.06 12.56
Flexion strength (o) 2.65 10.67
Tensile strength (¢) 7.06 12.56

2
Cross section (A):%(mmz), Flexion strength= ° X[X, Tensile
y
strength=0 XA,
d: diameter, ¢: allowable stress, |,: geometrical moment of inertia

2
(%), y: radius.
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