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Study Summary
•	 Multicenter retrospective review of 62 feet with average follow-up of 13.5 months
•	 3-plane TMT arthrodesis with Lapiplasty® System and weight-bearing in a surgical boot at average 10.9 days
•	 96.8% patients maintained their 3-plane correction (IMA, HVA, TSP);  2 feet with recurrence (3.2%)
•	 1.6% patients experienced symptomatic nonunion

Radiographic Results

Case Example from Publication  

Study Conclusion
“Triplanar TMT arthrodesis resulted in significant improvements in IMA, HVA, and TSP at final follow-up 
with low recurrence rates.  Patients tolerated early weightbearing and early return to normal athletic shoes 
with minimal complications.”

		  6 Weeks	 4 Months	 12 Months
	 Preop,	 Postop,	 Postop,	 Postop,
	 n (%)	 n (%)	 n (%)	 n (%)	 P Value

IMA	 13.6 + 2.7	 6.1 + 2.1	 6.1 + 2.3	 6.6 + 1.9	 <.001
HVA	 24.2 + 9.3	 11.6 + 5.1	 10.2 + 5.9	 9.7 + 5.1	 <.001
TSP	 5.0 + 1.3	 1.6 + 0.7	 1.8 + 0.9	 1.9 + 0.9	 <.001

Recurrence Measurements

		  6 Weeks	 4 Months	 12 Months
		  Postop,	 Postop,	 Postop,
		  n (%)	 n (%)	 n (%)	

HVA > 20 degrees		  3/62 (4.8%)	 4/62 (6.4%)	 2/62 (3.2%)	
Loss of correction > 50%	 2/62 (3.2%)	 2/62 (3.2%)	 2/62 (3.2%)
(IMA, HVA, or TSP)

Abbreviations:  IMA - Intermetatarsal Angle; HVA - Hallux Valgus Angle; TSP - Tibial Sesamoid Position

Abbreviations:  IMA - Intermetatarsal Angle; HVA - Hallux Valgus Angle; TSP - Tibial Sesamoid Position
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Study Summary
•	 Retrospective review of 109 feet with average follow-up of 17.4 months
•	 3-plane TMT arthrodesis with biplanar plating and weight-bearing in a surgical boot within first week 
•	 99.1% patients maintained their 3-plane correction (IMA, HVA, TSP);  1 foot with recurrence (0.9%)
•	 100% patients achieved bony fusion with 0% hardware failure

Radiographic Results

Case Example from Publication  18 months post-op

Study Conclusion
“Triplane arthrodesis provides patients with robust and reliable correction of all planar components of the 
deformity, with low recurrence and low rate of healing problems at a mean of 17 months postoperatively.”

Variable	 n	 Mean	 Standard Deviation	 95% Confidence Interval

HVA
Preoperative	 109	 22.9	 7.6	 21.4 to 24.3
Postoperative 	 109	 8.0	 4.5	 7.1 to 8.9
Change	 109	 —14.9	 7.4	 —16.3 to —13.4

IMA
Preoperative	 109	 13.3	 2.4	 12.9 to 13.8
Postoperative 	 109	 5.7	 2.4	 5.2 to 6.1
Change	 109	 —7.7	 2.7	 —8.2 to —7.2

TSP
Preoperative	 109	 4.6	 1.2	 4.4 to 4.9
Postoperative 	 109	 2.0	 0.8	 1.9 to 2.2
Change	 109	 —2.6	 1.3	 —2.8 to —2.3

MRA
Preoperative	 92	 7.8	 8.0	 6.0 to 9.7
Postoperative 	 77	 —4.5	 6.8	 —5.9 to —3.1
Change	 72	 —12.3	 9.5	 —14.5 to —10.0

DMAA
Preoperative	 109	 19.6	 9.2	 17.8 to 21.3
Postoperative 	 109	 5.3	 3.8	 4.6 to 6.1
Change	 109	 —14.2	 8.7	 —15.9 to —12.6

Abbreviations:  HVA - Hallux Valgus Angle; IMA - Intermetatarsal Angle; TSP - Tibial Sesamoid Position; MRA - Metatarsal Roation Angle 
(Frontal Plane); DMAA - Distal Metatarsal Articular Angle
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Study Summary
•	 Retrospective review of 195 feet with average follow-up of 9.5 months
•	 3-plane TMT arthrodesis (110 feet) or 1st MTP arthrodesis (85 feet) with Biplanar™ Plating
•	 Weight-bearing in a surgical boot within the first week
•	 97.4% patients achieved bony fusion and 98.9% maintained a stable joint position
•	 3.1% patients underwent hardware removal

Radiographic Results

Case Example from Publication  1st TMT Fusion – Left; 1st MTP Fusion - Right

Study Conclusion

“In conclusion, our results demonstrate the ability of a biplanar plating construct to provide reliable stability 
sufficient to withstand early weightbearing and return to function, resulting in progressive bone healing and 
ultimately stable fusion for the first MTP arthrodesis and first TMT arthrodesis procedures.”

		  MTP Arthrodesis	 TMT Arthrodesis	 Total*

Weeks	 Questions	 Yes	 No	 Yes	 No	 Yes	 No

6	 Presence of lucency?	 62.96	 37.04	 50.48	 49.52	 55.95	 44.05
	 Hardware failure or loosening?	 0.62	 99.38	 0.96	 99.04	 0.81	 99.19
12	 Presence of lucency?	 30	 70	 30.61	 69.39	 30.36	 69.64
	 Stable position?	 100	 0	 98.98	 1.02	 99.40	 0.60
	 Hardware failure or loosening?	 1.43	 98.57	 0.51	 99.49	 0.89	 99.11
	 Increase in radiodensity and trabecular pattern?	 97.14	 2.86	 97.96	 2.04	 97.62	 2.38
26	 Presence of lucency?	 11.54	 88.46	 10.42	 89.58	 10.95	 89.05
	 Stable position?	 100	 0	 98.61	 1.39	 99.27	 0.73
	 Hardware failure or loosening?	 2.308	 97.69	 1.39	 98.61	 1.82	 98.18
	 Increase in radiodensity and trabecular pattern?	 97.69	 2.31	 97.92	 2.08	 97.81	 2.19
52	 Presence of lucency?	 7.69	 92.31	 3.77	 96.23	 5.43	 94.56
	 Stable position?	 100	 0	 98.11	 1.89	 98.91	 1.09
	 Hardware failure or loosening?	 1.28	 98.72	 1.89	 98.11	 1.63	 98.37
	 Increase in radiodensity and trabecular pattern?	 97.44	 2.56	 98.11	 1.89	 97.83	 2.17
Final 	 Is there osseous bone growth in >50% of the arthrodesis site?	 98.24	 1.76	 96.82	 3.18	 97.44	 2.56

*Total refers to the results of the MTP and TMT arthrodeses.
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Study Summary
•	 Biomechanical testing of Biplanar™ Plating (Gen 1) versus dorsal Lapidus plate + 4.0mm interfrag screw
•	 Cantilever static and cyclic bending loading simulating Lapidus arthrodesis in surrogate bone models
•	 Biplanar™ Plating demonstrated greater biomechanical performance:
	 •	 Static ultimate failure load:  556N vs 242N (130% increase)
	 •	 Cycles to failure @180N start load:  158,322 vs 13,718 cycles (1,054% increase)
	 •	 Cycles to failure @120N start load:  207,646 vs 159,334 cycles (30% increase) 

Biomechanical Test Setup

Static and Cyclic Biomechanical Results

Study Conclusion
“The results of the study demonstrated that a small biplanar plating construct without compression screw 
has superior or equivalent mechanical stability to a single anatomic plate with interfragmentary compres-
sion screw under both static and dynamic fatigue conditions.”
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Analysis of Shortening and Elevation of the First Ray With Instrumented Triplane 
First Tarsometatarsal Arthrodesis
Hatch D, Dayton P, DeCarbo W, McAleer J, Ray J, Santrock R, Smith B.
Foot & Ankle Orthopaedics 2020, 5(4): 1-8.

Summary: A prospective, multicenter study of 35 patients analyzing shortening and ele-
vation of the first ray after instrumented triplane tarsometatarsal (TMT) fusion with the 
Lapiplasty® Procedure. At an average follow-up of 6-months, the results demonstrated a 
mean first ray shortening on sagittal and AP radiographs of 2.4 and 3.1mm, respectively. 
There was no increase in metatarsal elevation and no patients reported lesser metatarsal 
pain post-operatively.

Triplane Hallux Abducto Valgus Classification
Hatch DJ, Santrock RD, Smith B, Dayton P, Weil L Jr. 
J Foot Ankle Surg. 2018, 57:972–981. 

Summary: Rather than the 2D hallux valgus classification systems traditionally referenced, 
this manuscript presents a novel 3-plane (3D) classification system for the evaluation and 
procedure selection for hallux valgus treatment.

	 Class 1 - No metatarsal rotation; Class 2A - Metatarsal rotation without sesamoid sub-
luxation; Class 2B - Metatarsal rotation with sesamoid subluxation; Class 3 - Metatarsus 
adductus bunion; Class 4 - Degenerative (DJD) bunion.

Biomechanical Characteristics of Biplane Multiplanar Tension-Side Fixation 
for Lapidus Fusion
Dayton P, Hatch DJ, Santrock RD, Smith B
J Foot Ankle Surg. 2018, 57:766-770. 

Summary: Biomechanical study comparing the Lapiplasty® Plantar Python® tension-side 
fixation construct to Lapiplasty® Biplanar™ Plating, demonstrating a 17% improvement in 
maximum load to failure and a 103% increase in the cycles to failure (simulating post-op-
erative weight-bearing).

Comparison of Tibial Sesamoid Position on Anteroposterior and Axial Radiographs 
Before and After Triplane Tarsal Metatarsal Joint Arthrodesis
Dayton P, Feilmeier M
J Foot Ankle Surg. 2017, 56:1041-1046. 

Summary: Clinical study of 21 feet at 5.2 month average follow-up demonstrating the ability 
of the Lapiplasty® Procedure to successfully correct the three-dimensional (3D) deformity 
(including metatarsal frontal-plane rotation) in 95.2% of cases, and also restore the inter-
metatarsal angle to 5.5°, hallux valgus angle to 7.3°, and tibial sesamoid position to 1.8.

Effect on Foot Width With Triplanar Tarsometatarsal Arthrodesis for Hallux Valgus
Vaida J, Ray J, Shackleford T, Decarbo W, Hatch D, Dayton P, McAleer J, Smith B, Santrock R
Foot & Ankle Orthopaedics 2020, 5(3): 1-5.

Summary: Multicenter, retrospective study of 144 patients (148 feet) who underwent the 
Lapiplasty® Procedure. All patients demonstrated a decrease in bony and soft tissue width 
after surgery.  Bony width decreased by 10.4 mm (10.8%) postoperatively, whereas soft 
tissue width decreased 7.3mm (6.8%) postoperatively after triplanar first TMT arthrodesis. 

Hallux Valgus Deformity and Treatment. A Three-Dimensional Approach: Modified 
Technique for Lapidus Procedure
Santrock RD, Smith B
Foot Ankle Clin. 2018, 23:281-295. 

Summary: Manuscript reviews the 3-plane hallux valgus classification system, the novel sur-
gical steps of the Lapiplasty® Procedure, the Lapiplasty® Biplanar™ plating biomechanical 
results, and presents clinical outcome data from a 49-patient multicenter study demon-
strating 96% maintenance of 3-plane correction and 0% non-union rate at 4 months 
following an immediate weight-bearing protocol with the Lapiplasty® Procedure. 

Evidence-Based Bunion Surgery: A Critical Examination of Current and Emerging 
Concepts and Techniques
Dayton, Paul D. (Ed.) 
Springer International Publishing [Textbook]. 2018. 

Summary: This textbook provides a critical examination of the traditions and techniques 
commonly taught for bunion surgery and contrasts them with new, evidence-based 

	 anatomic and surgical concepts (including the Lapiplasty® Procedure).

Multiplanar Alignment System to Guide Triplanar Correction of Hallux Valgus 
Deformity
Smith WB, Santrock RD, Hatch DJ, Dayton P
Techniques in Foot & Ankle Surgery. 2017, 16:175-82.

Summary: Manuscript presents a novel, instrumented approach to 3-plane (3D) Lapidus 
fusion (Lapiplasty® Procedure) for correction of the hallux valgus deformity, including 

	 indications/contraindications for 3-plane Lapidus arthrodesis, 3-plane x-ray views for 
preoperative planning, detailed surgical technique steps of the novel, instrumented 
Lapiplasty® Procedure, and potential complications.
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The Evidence-Based Triplanar Solution
Backed by 15 Peer-Reviewed Lapiplasty® Publications

97-99% reproducible 3D correction1,2

<2 weeks return to weight-bearing1,2,5

10.4mm average reduction in foot width3

2.4-3.1mm average shortening of first ray4

2-3% non-union rate1,5

3% hardware removal rate5

1-3% recurrence rate1,2

30% increase in cycles to failure with Biplanar™ Plating6

(compared to dorsomedial Lapidus plate + compression screw)

150+ patients treated in a 5-year, prospective 
multi-center clinical trial

Lapiplasty® offers

1  Ray J, et al. Foot Ankle Int. 2019;40(8):955-960.     2  Dayton P, et al. J Foot Ankle Surg. 2020, 59(2): 291-297.    3  TMC data on file.     4  Hatch D, et al. Foot & Ankle Orthopaedics 2020, 5(4): 1-8.      

5  Dayton P, et al. J Foot Ankle Surg. 2019; 58(3):427-433.      6  Dayton P, et al. J Foot Ankle Surg. 2016. 55:567-71.

 Additional Lapiplasty® Publications

Ray JJ, et al. Hallux Valgus. Foot and Ankle Orthopaedics. 2019, 4:1-12. 

Smith WB, et al. Understanding Frontal Plane Correction in Hallux Valgus Repair. 
Clin Podiatr Med Surg. 2018, 35:27-36. 

Feilmeier M, et al. Comparison of Transverse and Coronal Plane Stability at the First Tarsal-Metatarsal 
Joint With Multiple Screw Orientations. Foot Ankle Spec. 2017, 10:104-108. 


