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A R T I C L E I N F O A B S T R A C T

We report one- and 2-year results of a prospective, 5-year, multicenter study of radiographic, clinical, and
patient-reported outcomes following triplanar first tarsometatarsal arthrodesis with early weightbearing.
One-hundred and seventeen patients were included with a mean (95% confidence interval [CI]) follow-up
time of 16.6 (15.5, 17.7) months. Mean (95% CI) time to weightbearing in a boot walker was 7.8 (6.6, 9.1) days,
mean time to return to athletic shoes was 45.0 (43.5, 46.6) days, and mean time to return to unrestricted activ-
ity was 121.0 (114.5, 127.5) days. There was a significant improvement in radiographic measures with a mean
corrective change of -18.0° (-19.6, -16.4) for hallux valgus angle, -8.3° (-8.9, -7.8) for intermetatarsal angle
and -2.9 (-3.2, -2.7) for tibial sesamoid position at 12 months (n = 108). Additionally, there was a significant
improvement in patient-reported outcomes (Visual Analog Scale, Manchester-Oxford Foot Questionnaire, and
Patient-Reported Outcomes Measurement Information System) and changes were maintained at 12 and 24
months postoperatively. There was 1/117 (0.9%) reported recurrence of hallux valgus at 12 months. There
were 16/117 (13.7%) subjects who experienced clinical complications of which 10/117 (8.5%) were related to
hardware. Of the 7/117 (6.0%) who underwent reoperation, only 1/117 (0.9%) underwent surgery for a non-
union. The results of the interim report of this prospective, multicenter study demonstrate favorable clinical
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Study Summary

Interim analysis from the Lapiplasty® ALIGN3D™ multicenter, prospective clinical study of 117 patients with at least 12 
months of follow-up, of whom 40 patients have at least 24 months of follow-up (out of 173 total study patients).

• Early return to weight bearing in a walking boot within 7.8 days on average.

• Significant improvement in radiographic measures of 3-dimensional bunion correction from pre-surgery to 6 weeks 
and maintained at 12 months (n=108) and 24 months (n=38) post-surgery; with 1 recurrence reported at 12 months 
post-surgery (0.9% recurrence rate).

• Return to work within 4 weeks (25.2 days) and to full, unrestricted activity within 4 months post-surgery on average.

• Significant improvement in patient-reported pain reduction on VAS (n=112) and quality of life measurements on 
MOxFQ (n=113) and PROMIS (n=108) scores at 12 months and at 24 months (n=40). 

Study Conclusion

“We report statistically significant improvements in radiographic correction, low recurrence of deformity, and early 
return to activity with low complication rates up to a 24-month postoperative review. Additionally, we report statistical 
improvements in patients’ health-related quality of life up to a 24-month follow-up period.”

Radiographic Results

baseline in patient-reported outcomes is shown in Table 6 and Fig. 4. A
statistically significant improvement in all PROMIS domains was also
observed at 6 and 24 months postprocedure, and all but one PROMIS
domain demonstrated a statistically significant improvement over
baseline at 12 months as shown in Table 7. Radiographic measures and
patient-reported outcomes collected after the 6-month follow-up

demonstrated continued improvement up to 24 months. Of the 89
patients without transfer pain at baseline, 2 (2.2%) reported transfer
pain postprocedure. Of the 17 patients with baseline transfer pain, fif-
teen (88.2%) reported no transfer pain postprocedure. There were 16
(13.7%) patients who experienced clinical complications with 6 (5.1%)
undergoing reoperation for removal of hardware (4 (66.7%) due to

Table 4
Radiographic measures at times: baseline, 6 week, 6 month, 12 months, 24 months, mean (95% CI)

Radiographic Measure Baseline (n = 117) 6 Weeks (n = 115) 6 Months (n = 114) 12 Months (n = 108) 24 Months (n = 38)

Hallux valgus angle (HVA) 25.2° (24.0, 26.5) 8.6° (7.7, 9.5) 6.8° (5.7, 7.9) 7.1° (6.0, 8.3) 7.2° (5.2, 9.1)
Intermetatarsal angle (IMA) 13.1° (12.6,13.7) 4.0° (3.6, 4.4) 4.7° (4.3, 5.1) 4.8° (4.3, 5.2) 5.0° (4.1, 5.9)
Tibial sesamoid position (TSP) 5.2 (5.0, 5.4) 1.6 (1.4, 1.7) 2.0 (1.8, 2.2) 2.3 (2.0, 2.5) 2.1 (1.7, 2.4)
Sagittal plane intermetatarsal angle* 1.4° (1.1, 1.8) 0.6° (-0.0, 1.2) 0.3° (-0.2, 0.8) -0.1° (-0.7, 0.4) 1.4° (-0.5, 3.3)

Abbreviation: CI, confidence interval.
* Dorsiflexion is a positive value.

Fig. 3. Graph demonstrates decrease of radiographic measure from baseline to 6 weeks and maintained at 12 and 24 months.

Table 5
Change from baseline in radiographic measures, mean (95% CI)

Radiographic Measure 6 Weeks (n = 115) 6 Months (n = 114) 12 Months (n = 108) 24 Months (n = 38)

Hallux valgus angle (HVA) �16.7° (�18.2, �15.2) �18.4° (�20.0, �16.9) �18.0° (�19.6, �16.4) �18.9° (�21.6, �16.2)
Intermetatarsal angle (IMA) �9.1° (�9.7, �8.6) �8.5° (�9.0, �7.9) �8.3° (�8.9, �7.8) �8.5° (�9.4, �7.6)
Tibial sesamoid position (TSP) �3.6 (�3.9, �3.4) �3.2 (�3.4, �3.0) �2.9 (�3.2, �2.7) �3.0 (�3.4, �2.6)
Sagittal plane intermetatarsal angle* �0.9° (�1.5, �0.3) �1.2° (�1.7, �0.7) �1.6° (�2.2, �1.0) �0.4° (�2.3, 1.5)

Abbreviation: CI, confidence interval.
* Dorsiflexion is a positive value.
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pain; 2 (33.3%) per patient request), 4 (3.4%) cases of hardware break-
age that did not necessitate hardware removal, and 1 (0.9%) patient
who exhibited nonunion requiring reoperation seen in Table 8.

Discussion

This interim analysis of a prospective, 5-year, multicenter study
assessing radiographic and patient-reported outcomes of instrument-
guided triplanar HV correction with first TMT realignment arthrodesis
demonstrates favorable clinical results with anatomic correction and
early return to weightbearing. Statistically significant improvements in
radiographic measurements over baseline were observed at 6 weeks
and maintained at 12 and 24 months. One (0.9%) patient experienced
recurrence at 12 months. Shibuya et al (44) reported the importance of

TSP on recurrence rate of 50% with a postoperative TSP >4 on the 7-
point scale in their series of 151 patients undergoing HV correction.
Okuda et al (12) reported that incomplete reduction of HV deformities
with residual HVA of 15°, IMA of 8°, and TSP ≥ 5 at a mean follow-up of
3.1 months had 10-fold increased odds for HV recurrence. In this study,
we report a mean (95% CI) of 8.6° (7.7, 9.5) for HVA, 4.0° (3.6, 4.4) for
IMA, and 1.6 (1.4, 1.7) for TSP at the 6-week follow-up visit.

Full weightbearing without protective devices is often not recom-
mended until 6 weeks for first TMT joint fusions (25-28). Early return
to weightbearing may be beneficial to patients by reducing their depen-
dence on ancillary non-weightbearing devices and injuries associated
with their use (45). We used a biplanar plating construct with 2 low-
profile 4-hole titanium plates in all cases of first TMT arthrodesis. The
mean time to weightbearing in a short leg boot walker was 7.8 days.

Table 6
Patient-reported outcomes, mean (95% CI)

Measure Baseline 6 Months 12 Months 24 Months Change From Baseline

6 Months 12 Months 24 Months

VAS pain score n = 117 n = 114 n = 112 n = 40 n = 114 n = 112 n = 40
4.7 (4.4, 5.0) 1.3 (1.0, 1.6) 1.0 (0.8, 1.2) 0.8 (0.6, 1.1) �3.4 (�3.8, �3.0) �3.7 (�4.1, �3.3) �4.6 (�5.3, �3.9)

MOxFQ walking/standing n = 116 n = 114 n = 113 n = 40 n = 113 n = 112 n = 40
46.8 (42.6, 51.1) 17.8 (13.8, 21.8) 11.6 (8.4, 14.8) 6.0 (3.3, 8.6) �29.7 (�35.0, �24.4) �35.6 (�40.4, �30.7) �45.8 (�52.6, �39.0)

MOxFQ pain n = 117 n = 114 n = 113 n = 40 n = 114 n = 113 n = 40
56.2(52.3, 60.0) 22.8 (19.3, 26.4) 19.2 (15.5, 23.0) 11.6 (8.0, 15.3) �33.4 (�37.5, �29.3) �36.5 (�40.8, �32.1) −49.5 (�56.4, �42.6)

MOxFQ social interaction n = 117 n = 114 n = 113 n = 40 n = 114 n = 113 n = 40
45.3 (41.1, 49.5) 13.2 (9.5, 16.9) 8.7 (5.6, 11.8) 5.8 (2.3, 9.2) �32.2 (�36.9, �27.5) �35.8 (�40.3, �31.3) �47.3 (�53.4, �41.3)

Abbreviations: CI, confidence interval; VAS, visual analog scale; MOxFQ, Manchester-Oxford Foot Questionnaire.

Fig. 4. Graph demonstrates improvement of measure from baseline to 6 weeks and maintained at 12 and 24 months.
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Mean time to return to shoes and unrestricted activity was 45.0 and
121.0 days, respectively. We reported a nonunion rate of less than 1% in
this interim analysis. Previous studies evaluating early weightbearing
within 2 weeks following Lapidus procedure reported nonunion rates
ranging between 8.0% and 9.5% (27,28).

Patient-reported outcomes have been used as a functional measure
of physical and mental function after musculoskeletal surgery and have
been used to measure health-related quality of life improvement after
HV surgery. Patients demonstrated decrease in pain with VAS and
improvements in the MOxFQ domains of Walking/Standing, Pain, and
Social Interaction. PROMIS uses computer-adaptive technology to col-
lect data in domains of physical function, pain, and depression and has
shown reliability and responsiveness with reporting outcomes in foot
and ankle surgery (46). There are few reports on PROMIS with treat-
ment outcomes of HV (47,48). The interim results presented in this
study indicate favorable patient response with triplanar correction at 6,
12, and 24 months with statistically significant reduction of pain and
depression, and improvement of function.

Frontal plane component of HV deformity was discussed by Okuda
et al (49) demonstrating that the rounded morphology of the first
metatarsal head was a sign of pronation/eversion of the metatarsal.
Dayton et al (50,51) demonstrated that the lateral position of the sesa-
moid apparatus in HV deformities was associated with first metatarsal
pronation/eversion not solely lateral translation. Additionally, in a
series of 35 patients who underwent HV correction with first TMT cor-
rection, Dayton et al (17) demonstrated that supinatory correction of
the first metatarsal was associated with reduction of the TSP. Previous
retrospective studies utilizing triplanar correction methods treating
HV deformities have reported favorable outcomes with radiographic
reduction, low recurrence, and low nonunion rates (37,38). The

findings from this prospective study are consistent with these previous
reports.

There are several notable findings in this observational clinical trial.
The longitudinal data demonstrates maintenance of the IMA, HV, TSP of
the HV correction from the sixth week through 24 months. While this
data may support the role of triplanar correction and biplanar fixation
methods with this maintenance of HV correction, we recognize that
this association would be better evaluated with a comparative trial
design. Second, fusion rates were comparable to the first TMT healing
rates of previously published reports with early weightbearing
(29,33,34). Patients in this study were allowed protected weightbearing
in a boot walker within a mean of 7.8 days and exhibited a nonunion
rate of less than 1% with biplanar plate fixation method. Third, TSP posi-
tion correction, which has been reported as risk factor for HV recur-
rence, was consistently corrected to a mean of 1.7 with only
undergoing a release of the lateral capsule and suspensory ligaments.
While this data may suggest a role for TSP and HV recurrence, analysis
with further time points will be help to support this relationship.
Fourth, we reported minimal elevation of the first metatarsal in our
series. The mean sagittal plane position of the first metatarsal was 0.9
degrees. Maintaining sagittal position and length of the first metatarsal
supports first MTP range of motion and reestablishes the anatomy of
the metatarsal parabola preventing transfer metatarsalgia. Although
mean shortening of the first metatarsal was not recorded in this study,
Hatch et al (52) previously reported a mean 2.4 mm of shortening and
-0.2 degrees change in sagittal alignment using this instrument-assisted
technique. Only 1 (1.4%) patient underwent lesser metatarsal osteoto-
mies as part of the index procedure. Clinically, 5.1% of patients reported
lesser metatarsal pain postprocedure.

We recognize several limitations of this study. This is an interim
report of up to 24 months postoperative follow-up on a 5-year pro-
spective study. Participating patients were being continuously
enrolled and patients will be followed for up to 60 months for radio-
graphic measures, recurrence, healing, complications, and patient-
reported outcomes. We used standard radiographic measurements
which have known degrees of error in both radiographic technique
and angular measures. To control these variables, training was pro-
vided to all study sites regarding image acquisition and standard
method for interpretation. Interim quality surveillance audits were
also performed. The measurements were performed by 2 independent
fellowship-trained experienced musculoskeletal radiologists. We rec-
ognize that there is a potential selection bias of patients in our study
by excluding subjects above the age of 59 years which represents
more than a third of the population afflicted with HV deformity. Addi-
tionally, some of our data was collected during the time of the COVID-
19 pandemic which may have affected the return to work and return
to full work reporting. Additionally, this is a single-arm study without

Table 7
. PROMIS-29, mean (95% CI)

Measure (PROMIS Domain) Baseline
(n = 110)

6 Months
(n = 109)

12 Months
(n = 108)

24 Months
(n = 40)

Change From Baseline

6 Months (n = 107) 12 Months (n = 106) 24 Months (n = 40)

Physical function 45.5 (43.9, 47.0) 51.6 (50.2, 53.0) 54.0 (52.9, 55.1) 55.9 (55.0, 56.8) 6.1 (4.1, 8.0) 8.4 (6.5, 10.2) 11.2 (8.6, 13.8)
Anxiety 47.1 (45.5, 48.6) 43.7 (42.5, 44.9) 42.9 (41.8, 44.0) 43.8 (41.9, 45.7) �3.4 (�5.0, �1.8) �3.9 (�5.3, �2.5) �3.2 (�5.2, �1.1)
Depression 43.5 (42.5, 44.6) 42.6 (41.8, 43.4) 42.2 (41.4, 43.0) 41.9 (40.6, 43.1) �1.2 (�2.3, 0.0) �1.3 (�2.5, �0.1) �2.4 (�4.1, �0.6)
Ability to participate in
social roles/activities

53.3 (51.6, 54.9) 60.0 (58.6, 61.4) 60.6 (59.3, 62.0) 62.2 (60.6, 63.7) 6.8 (5.0, 8.7) 7.0 (5.1, 8.9) 10.4 (7.7, 13.1)

Fatigue 45.5 (43.7, 47.2) 40.9 (39.4, 42.4) 40.4 (39.1, 41.8) 41.3 (38.9, 43.7) �4.8 (�6.6, �3.0) �4.5 (�6.3, �2.8) �6.2 (�9.0, �3.4)
Pain interference 56.0 (54.6, 57.4) 47.1 (45.7, 48.5) 45.2 (44.0, 46.4) 43.2 (42.1, 44.4) �8.8 (�10.6, �7.0) �10.6 (�12.3, �8.9) �13.4 (�16.1, �10.7)
Sleep disturbance 47.7 (46.3, 49.1) 44.5 (43.1, 46.0) 44.6 (43.2, 46.0) 43.2 (40.8, 45.6) �3.2 (�4.8, �1.7) �3.1 (�4.8, �1.4) �4.1 (�6.8, �1.4)
Pain intensity 4.5 (4.1, 4.9) 1.3 (1.0, 1.6) 1.0 (0.7, 1.3) 0.6 (0.3, 0.9) �3.3 (�3.7, �2.8) �3.5 (�3.9, �3.1) �4.3 (�5.0, �3.6)

Abbreviations: PROMIS-29, Patient-Reported Outcomes Measurement Information System, profile form 29, version 2.1; CI, confidence interval.

Table 8
Clinical complications at any time up to 24 months postprocedure

Complication Number (%)

Broken hardware (hardware not removed)* 4/117 (3.4%)
Hardware removal (per patient request)y 2/117 (1.7%)
Hardware removal (due to pain)y 4/117 (3.4%)
Nonuniony 1/117 (0.9%)
Wound complication 1/117 (0.9%)
Postoperative nerve hypersensitivity 1/117 (0.9%)
Pain 2/117 (1.7%)
Parathesias 1/117 (0.9%)

* Did not require reoperation. Patients are considered healed per protocol definition.
Hardware status by patient: 1 broken screw; 1 broken dorsal plate and 2 broken screws;
1 broken medial plate and 2 broken screws; broken medial plate.

y Required reoperation.

G.T. Liu et al. / The Journal of Foot & Ankle Surgery 00 (2022) 1−9 7

ARTICLE IN PRESS



4



5

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 weight-bearing 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
• 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 (1,154% 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 
compression 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 elevation 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 subluxation; Class 

2B - Metatarsal rotation with sesamoid subluxation; Class 3 - Metatarsus adductus bunion; Class 4 - 

Degenerative (DJD) bunion.

Progression	of	Healing	on	Serial	Radiographs	Following	First	Ray	Arthrodesis	in	the	Foot	Using	

a	Biplanar	Plating	Technique	Without	Compression

Dayton P, Santrock R, Kauwe M, Gansen G.

Harper S, Cifaldi A, Egdorf R, Eisenschink JJ.

J Foot Ankle Surg. 2019 May;58(3):427-433.

Summary: Multicenter, retrospective study of bone healing with accelerated weightbearing protocol 

in patients undergoing TMT or MTP fusions with Lapiplasty® biplanar plating. 195 patients were 

included with mean follow up of 9.5 months. Patients were allowed to begin weightbearing on the 

operative foot approximately at post-op day 5. 97.4% of patients demonstrated successful bony 

fusion and 98.9% maintained a stable joint position over the course of the study.

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 intermetatarsal angle to 5.5°, 

hallux valgus angle to 7.3°, and tibial sesamoid position to 1.8.
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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 surgical steps 

of the Lapiplasty® Procedure, the Lapiplasty® Biplanar™ Plating biomechanical results, and presents 

clinical outcome data from a 49-patient multicenter study demonstrating 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).

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-operative weight-bearing).
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97–99% reproducible 3D correction (as demonstrated in 13 &17 month studies) 1,2

<2 weeks to return to weight-bearing in a boot1,5

10.4mm average reduction in foot width3

2.4–3.1mm average shortening of first ray4

2-3% non-union rate (9.5 & 13.5 month follow-up)1,5 

3% hardware removal rate (in a 13 month study)5

1–3% recurrence rate (as demonstrated in 13 month studies)1,2

30%	increase in cycles to failure with Biplanar™ Plating6 
(compared to dorsomedial Lapidus plate + compression screw)

>80% reduction in pain levels per VAS and MOxFQ scoring systems
(interim analysis from ALIGN3D™ study of 40 patients at 24 months)7

      Lapiplasty® offers:


