
Introduction 
 

  Arthrodesis of the first metatarsocuneiform joint was initially described by Albrecht and Truslow 

for the correction of metatarsus primus varus.1,14 This procedure was later advocated by Lapidus in 

1934, and it has become a common procedure for the correction of hallux valgus with associated 

metatarsus primus varus, due to the predictability of outcome and low recurrence rate.4,8,9 Recent 

literature has suggested that there is an additional benefit of this procedure in it’s ability to stabilize 

the foot through the forces associated with the mechanical pull of the peroneus longus.3 Avino et al. 

evaluated the structure of the medial longitudinal arch following isolated arthrodesis of the first 

TMT. They showed changes in the sagital plane alignment, consistent with stabilization of the 

medial column, on lateral radiographs.2 To our knowledge, no study evaluates the outcome of this 

surgery with regards to AP radiographic angles and foot type.  The purpose of this retrospective pilot 

study is to determine if further investigation would be beneficial to better predict the biomechanical 

impact of first TMT arthrodesis in particular foot types.  

Results 
 

  Ten patients (14 feet) met inclusion criteria for this retrospective review. Average age is 37.36 (range 15-66). Average follow-up is 16.36 weeks (range 5-48). 

There were 9 right feet and 5 left feet. Pre- and postoperative measurements are shown above in Table 1. Statistical significance was shown in the following 

measurements. Talar declination decreased by 4.5° from 29.79° to 25.29° (p= .0049). Lateral Talocalcaneal angle decreased by 3.21° from 49.64° to 46.43° 

(p=.0194). Lateral Talo-First Metatarsal angle decreased by 3.0° from 9.64° to 6.64° (p= .0457). Medial Cuneiform height increased by 5.31mm from 33.15mm 

to 38.46mm (p=.0025). Medial Cuneiform to Fifth Metatarsal distance increased by 5.46mm from 22.31mm to 27.77mm (p=.0041). AP Talocalcaneal angle 

decreased 5.0° from 25.14° to 20.14° (p= .0121). Talar head uncovering decreased 6.92% from 22.53% to 15.61% (p= .0004). In the Flatfoot subgroup, 

significant changes were seen in Medial Cuneiform height, + 5.0mm (p=.0422), AP Talocalcaneal angle, -6.5° (p=.0482), and Talar head uncovering, -8.83% 

(p=.0156). In the Non-Flatfoot subgroup, significant changes were seen in Talar declination, -5.5° (p=.0321), Lateral Talocalcaneal angle, -4.0° (p=.0382), 

Medial Cuneiform height, +5.57 (p=.0439), Medial Cuneiform to Fifth Metatarsal distance, +6.57 (p=.0298), and Talar head uncovering, -5.49% (p=.0178). 

Only Medial Cuneiform height and Talar head uncovering showed significant changes within both subgroups; however, comparing the changes of those two 

measurements between the Flatfoot and Non-Flatfoot subgroups did not show statistical significance using a t test (p=0.85 and p=0.279 respectively). 
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Methods 
 

 An IRB approved database search was performed for patients who underwent an isolated modified 

Lapidus procedure at the Western Pennsylvania Hospital Foot & Ankle Institute from 2010-2011. 10 

patients (14 feet) met inclusion criteria. Retrospective chart and radiographic review was performed 

to measure pre and post operative angles commonly associated with alignment of the rearfoot. 

Radiographic measurements were made using a protractor, consistent with the methods used by 

Avino2. Additionally, AP measurements were made, with a technique to measure Talar head 

uncovering described in Figure 1. The subjects were divided into Flatfoot (n= 6), if all criteria of 

Calcaneal Inclination <17°, Talar Declination >25°, and Lateral Talocalcaneal >40° were met, and 

Non-Flatfoot (n= 8) subgroups. Exclusion criteria include nonunion, revisional Lapidus, and use of 

additional, more proximal, procedures for deformity correction. Pre- and postoperative measurements 

were analyzed using paired Student t test.  

Discussion 
 

  Our findings support the hypothesis that the first metatarsocuneiform arthrodesis can change the 

alignment of the rearfoot. Medial Cuneiform height was noted to increase with statistical significance 

in the total patient population, as well as in both subgroups. This finding is consistent with the work 

of Avino, who noted an average change of 3.44mm.2 Their study also showed a statistically 

significant change in the Lateral Talo-First Metatarsal angle of 2.97°. This is consistent with our 

findings in the total population group with a significant decrease of 3° (p= .0457); however, this 

change was not found to be significant in either subgroup. Similar to Avino, our study did not find a 

significant change in the Lateral First Metatarsal Floor angle. This strengthens the hypothesis that the 

sagital plane correction of the medial column obtained from this procedure is a result of dorsiflexion 

of the talus.2,3 Bierman et al. showed the peroneus longus maintains it’s attachment and increases it’s 

efficiency, in mid-stance of gait, to stabilize the medial column through a greater lever arm effect, as 

a result of joining the first metatarsal to the medial cuneiform3,5. This longer lever arm leads to an 

inability to exert a significant amount of first ray plantarflexion , and this force is transferred 

proximally in the form of dorsiflexion of the talus.  
 

  To our knowledge, no study has evaluated the alignment of the rearfoot on AP radiographs after the 

Lapidus procedure. AP Talocalcaneal angle decreased significantly in the total population, by an 

average of 5° (p= .0121). This finding was also statistically significant in the Flatfoot subgroup, 

decreasing 6.5° (p= .0482). Talar head uncovering decreased significantly in the total group, as well 

as both subgroups. The axis of the subtalar joint dictates that as the talus abducts as it goes through 

dorsiflexion. This would cause a decrease in the AP Talocalcaneal angle as well as increased talar 

head coverage, consistent with the findings of this study. This leads to a better global understanding 

of the moment created on the talus, as seen by changes in both the sagital and transverse planes as a 

result of this procedure. 
 

  Our study did not show a significant difference in angular measurements between the Flatfoot and 

Non-Flatfoot subgroups. This may be attributed to the small sample size of each subgroup, and 

further investigation with more subjects may prove beneficial. There was a trend in the Flatfoot 

subgroup that the talar head became more covered postoperatively compared to the Non-Flatfoot 

group, but this was not statistically significant. This finding would be expected, considering the talus 

is likely to have more uncovering in a pes planus foot type; therefore, it would have a greater margin 

for potential correction. 
 

  Flaws of this pilot study include retrospective review, reproducibility of weightbearing radiographs, 

short follow-up period, possible technical variance from different surgeons, and small sample size.  

Conclusion 

  The findings of this pilot study are consistent with current literature, supporting the hypothesis 

that the modified Lapidus arthrodesis stabilizes the medial column and alters the alignment of the 

rearfoot through the repositioning of the talus. The expected changes seen on AP radiographs 

strengthen these findings, which may aide in procedure selection when correcting particular foot 

types, e.g. hallux valgus with mild pes planus. Although our study design has multiple limitations, 

the findings of this pilot study are consistent with prior literature and support the pursuit of a larger 

study, with increased sample size and long term follow-up, which is currently underway at our 

institution. 
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Total (n=14) Preoperative Postoperative 
Mean 

Difference 
P Value* 

Calcaneal Inclination 

Angle 19.57 20.93 1.36 .0547 

Talar Declination Angle   29.79 25.29 -4.50 .0049 

Lateral Talocalcaneal 

Angle    49.64 46.43 -3.21 .0194 

Lateral  Talo-First 

Metatarsal Angle    9.64 6.64 -3.00 .0457 

Medial Cuneiform Height 

(mm)   33.15 38.46 5.31 .0025 

Medial Cuneiform to 

Fifth Metatarsal Distance 

(mm) 
22.31 27.77 5.46 .0041 

Lateral Metatarsal Floor 

Angle 19.79 18.86 -0.93 .2069 

AP Talocalcaneal Angle 25.14 20.14 -5.00 .0121 

AP Talo-First Metatarsal 

Angle 4.36 7.07 2.71 .1209 

Talar Head Uncovering % 22.53% 15.61% -6.92% .0004 Figure 2: Pre (a) and 

Postoperative (b) Lateral 

Radiographs. Note the slight 

lifting of the talus, as the 

Metatarsal Floor angle 

remains unchanged. 

Flatfoot (n=6) Preoperative Postoperative Mean Difference P Value 

Medial Cuneiform Height (mm) 31.00 36.00 5.00 .0422 

AP Talocalcaneal Angle 24.83 18.33 -6.50 .0482 

Talar Head Uncovering % 25.72% 16.89% -8.83% .0156 

Non-Flatfoot (n=8) 

Talar Declination Angle 30.50 25.00 -5.50 .0321 

Lateral Talocalcaneal Angle 52.63 48.63 -4.00 .0382 

Medial Cuneiform Height (mm) 35.00 40.57 5.57 .0439 

Medial Cuneiform to Fifth 

Metatarsal Distance (mm) 
23.71 30.29 6.57 .0298 

Talar Head Uncovering % 20.13% 14.64% -5.49% .0178 

Table 1:  Results for total patient population. 

* Paired Student t test. Significance defined as p < .05  

Table 2:  Results after dividing into Flatfoot and Non-Flatfoot groups. Only statistically significant data is shown above (p < 0.05) 

Figure 1:  Pre (a) and Postoperative (b) AP radiographs. Note the 19.5% decrease in talar 

head uncovering. Measurement was obtained by identifying the medial and lateral margins 

of the talar cartilage, W = talar head width (blue). The medial margin of the navicular 

cartilage, N (green), is identified and point carried proximally, along talar bisection, in line 

with W. Distance from medial talar cartilage to point in line with medial navicular cartilage 

identified as U (red). Percentage uncovered (purple) calculated as U divided by W. 

U=2mm 

W=28mm 
= 7.1% Uncovered 

W=30mm 

U=8mm 
= 26.6% Uncovered (a) (b) 

(a) 

(b) 


