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Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will 
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application 
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF 
APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. Please verify 
the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please submit 
a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Inventor(s) 
T. Wade Fallin, Hyde Park, UT; 
Robert W. Hoy, Essex Junction, VT; 

Applicant(s) 
First Ray, LLC, Logan, UT 

Power of Attorney: 
Cary Reeves--35334 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 02/06/2015 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 62/108,936 

Projected Publication Date: None, application is not eligible for pre-grant publication 

Non-Publication Request: No 

Early Publication Request: No 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 
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This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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Attorney Docket Number 

Application Number 

IPP-0050-US05 
Application Data Sheet 37 CFR 1.76 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Secrecy Order 37 CFR 5.2 
m  Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
I—I 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 Remove
 

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

T. Wade Fallin 

Residence Information (Select One) C) US Residency O Non US Residency O Active US Military Service 

City Hyde Park State/Province UT Country of Residence i US 

Mailing Address of Inventor: 

Address 1 124 South 600 West, Suite 100 

Address 2 

City Logan State/Province UT 

Postal Code 84321 Country i US 

Inventor 2 Remove
 

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Robert W. Hoy 

Residence Information (Select One) C) US Residency O Non US Residency O Active US Military Service 

City Essex Junction State/Province VT Country of Residence i US 

Mailing Address of Inventor: 

Address 1 62 Clover Drive 

Address 2 

City Essex Junction State/Province VT 

Postal Code 05452 Country i US 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. 

Add 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 
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PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number IPP-0050-US05 

Application Number 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

❑ An Address is being provided for the correspondence Information of this application. 

Customer Number 126243 

Email Address cary@surgicalfronfiers.com Add Email Remove Email 

Application Information: 

Title of the Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

Attorney Docket Number IPP-0050-US05 Small Entity Status Claimed 

Application Type Provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 21 Suggested Figure for Publication (if any) 

Filing By Reference : 
Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously 
filed application 

Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i 

Publication Information: 
❑ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 
❑ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 

subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: C) Customer Number O US Patent Practitioner 0 Limited Recognition (37 CFR 11.9) 

Customer Number 126243 
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PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number IPP-0050-US05 

Application Number 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage 
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required 
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the application number blank. 

Prior Application Status Remove 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Add 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (PDX) 'the information will be used by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate 
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

Remove 

Application Number Country l Filing Date (YYYY-MM-DD) Access Code' (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. Add

 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

❑ 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number IPP-0050-US05 

Application Number 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

Authorization to Permit Access: 

Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 Remove 

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

Clear 

0 Assignee O Legal Representative under 35 U.S.C. 117 O Joint Inventor 

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

Name of the Deceased or Legally Incapacitated Inventor : 

If the Applicant is an Organization check here. X 

Organization Name First Ray, LLC 
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Signature /Cary Reeves/ Date (YYYY-MM-DD) 
   

2015-01-28 

PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number IPP-0050-US05 

Application Number 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

Mailing Address Information For Applicant: 

Address 1 124 South 600 West, Suite 100 

Address 2 

City Logan State/Province UT 

Country i US Postal Code 84321 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. Add 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

Remove  

If the Assignee or Non-Applicant Assignee is an Organization check here. X 

Organization Name First Ray, LLC 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 124 South 600 West, Suite 100 

Address 2 

City Logan State/Province UT 

Country i US Postal Code 84321 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be within this form by generated 
selecting the Add button. 

Add
 

Signature: Remove 
 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 
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First Name Last Name Reeves Registration Number Cary 35334 

Additional Signature may be generated within this form by selecting the Add button. Add 

PTO/AIA/14 (12-13) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number IPP-0050-US05 

Application Number 

Title of Invention FREEFORM TRI-PLANAR OSTEOTOMY GUIDE AND METHOD 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1 The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Coop eration Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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Atty. Docket No. IPP-0050-US05 
Customer No. 126243 
First Named Inventor: T. Wade Fallin 

FIELD OF THE INVENTION 

[0001] The invention relates to methods, implants, and instruments for performing an osteotomy. 

BACKGROUND 

[0002] Various conditions may affect skeletal joints such as the deterioration, elongation, 

shortening, or rupture of soft tissues, cartilage, and/or bone associated with the joint and 

consequent laxity, pain, and/or deformity. It is often desirable to change the angular alignment 

of a bone or a portion of a bone to restore function and/or reduce pain. To this end, various 

osteotomy procedures and instruments have been proposed. For example, osteotomies have been 

performed throughout the body to make various angular adjustments such as in a tibia, fibula, 

femur, pelvis, humerus, ulna, radius, metacarpal, metatarsal, and other bones. In some cases it is 

desirable to induce the fusion a skeletal joint, i.e. an arthrodesis, in a predetermined position. The 

present invention provides improved osteotomy and arthrodesis methods, implants, and 

instruments. 

2 
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Atty. Docket No. IPP-0050-US05 
Customer No. 126243 
First Named Inventor: T. Wade Fallin 

SUMMARY 

[0003] The present invention provides methods, implants, and instruments for performing an 

osteotomy. 

[0004] In one aspect of the invention, a method of performing an osteotomy between a first bone 

portion and a second bone portion includes cutting the first bone portion; after cutting the first 

bone portion, moving the first bone portion and second bone portion relative to one another to a 

second relative position different from the first relative position; and after moving the first bone 

portion and second bone portion to the second relative position, cutting the second bone portion 

to create a gap between the first bone portion and the second bone portion. 

[0005] In another aspect of the invention, a method of performing an osteotomy to fuse a 

metatarsocuneiform joint of a human foot includes cutting one of the metatarsus and cuneiform 

to remove a first portion of bone adjacent the joint; after cutting one of the metatarsus and 

cuneiform, moving the metatarsus relative to the cuneiform to a second relative position different 

from the first relative position; and after moving the metatarsus to the second relative position, 

cutting the other of the metatarsus and cuneiform to remove a second portion of bone adjacent 

the joint to create a gap between the metatarsus and cuneiform. 

3 
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Atty. Docket No. IPP-0050-US05 
Customer No. 126243 
First Named Inventor: T. Wade Fallin 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Various examples of the present invention will be discussed with reference to the 

appended drawings. These drawings depict only illustrative examples of the invention and are 

not to be considered limiting of its scope. 

[0007] FIG. 1 is medial view of a foot illustrating anatomic reference planes and relative 

directions; 

[0008] FIG. 2 is a lateral view of a foot illustrating dorsiflexion and plantar flexion; 

[0009] FIG. 3 is a coronal view of a foot illustrating inversion and eversion; 

[0010] FIG. 4 is a dorsal view illustrating bones, tendons, and ligaments of the foot; 

[0011] FIG. 5 is a plantar view illustrating bones, tendons, and ligaments of the foot; 

[0012] FIG. 6 is a perspective view illustrating bones, tendons, and ligaments of the foot; 

[0013] FIG. 7 is a medial view of the MTP joint of the first ray of the foot; 

[0014] FIG. 8 is a sectional view taken along line 8-8 of FIG. 7; 

[0015] FIG. 9 is a dorsal view of the MTC joint of the first ray of the foot; 

[0016] FIG. 10 is a medial view of the MTC joint of the first ray of the foot; 

[0017] FIG. 

[0018] FIG. 

[0019] FIG. 

[0020] FIG. 

[0021] FIG. 

[0022] FIG. 

[0023] FIG. 

[0024] FIG. 

11 is a dorsal view illustrating deformity of the foot; 

12 is a plantar view illustrating deformity of the foot; 

13 is a sectional view similar to that of FIG. 8 but illustrating deformity of the foot; 

14 is a perspective view of an osteotomy guide according to the present invention; 

15 is a another perspective view of the osteotomy guide of FIG. 14; 

16 is a front elevation view of the osteotomy guide of FIG. 14; 

17 is a side elevation view of the osteotomy guide of FIG. 14; 

18 is a top plan view of the osteotomy guide of FIG. 14; 
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[0025] FIG. 19 is a side elevation view of the osteotomy guide of FIG. 14; 

[0026] FIG. 20 is a rear elevation view of the osteotomy guide of FIG. 14; 

[0027] FIGS. 21-25 illustrate the use of the osteotomy guide of FIG. 14 to perform an 

osteotomy; 

[0028] FIG. 26 is a top plan view of an osteotomy guide like that of FIG. 14 having a two-piece 

construction; 

[0029] FIG. 27 is a side elevation view of the osteotomy guide of FIG. 26; and 

[0030] FIGS. 28-32 illustrated the use of the osteotomy guide of FIG. 26 to perform an 

osteotomy. 
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DESCRIPTION OF THE ILLUSTRATIVE EXAMPLES 

[0031] The following illustrative examples describe implants, instruments and techniques for 

performing an osteotomy. The present invention may be used to perform osteotomies on any 

bone including but not limited to a tibia, fibula, femur, pelvis, humerus, ulna, radius, metacarpal, 

and metatarsal. The invention may be used to perform an osteotomy between two portions of the 

same bone or between two different bones at a joint to e.g. perform an arthrodesis. For example, 

the present invention may be used to perform an arthrodesis at any joint such as at the hip, knee, 

ankle, wrist, elbow, between adjacent bones in the hands and feet, between spinal vertebrae, or 

between any other bones. However, for convenience, the invention will be illustrated with 

reference to a metatarsus and cuneiform at a metatarsocuneiform joint of the first ray of a human 

foot. 

[0032] FIG. 1 illustrates the orientation of anatomic planes and relative directional terms that are 

used for reference in this application. The coronal plane 10 extends from medial 12 (toward the 

midline of the body) to lateral (away from the midline of the body) and from dorsal 14 (toward 

the top of the foot) to plantar 16 (toward the sole of the foot). The sagittal plane 18 extends from 

anterior 20 (toward the front of the body) to posterior 22 (toward the back of the body) and from 

dorsal 14 to plantar 16. The transverse plane 24 extends anterior 20 to posterior 22 and medial to 

lateral parallel to the floor 26. Relative positions are also described as being proximal or distal 

where proximal is along the lower extremity toward the knee and distal is along the lower 

extremity toward the toes. The following examples serve to demonstrate the relative directions. 

The great toe is medial of the lesser toes and the fifth toe is lateral of the great toe. The toes are 
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distal to the heel and the ankle is proximal to the toes. The instep is dorsal and the arch is 

plantar. The toenails are dorsal and distal on the toes. 

[0033] FIG. 2 illustrates dorsiflexion 23 in which the toes are moved dorsally, or closer to the 

shin, by decreasing the angle between the dorsum of the foot and the leg and plantar flexion 25 

in which the toes are moved plantar, or further away from the shin, by increasing the angle 

between the dorsum of the foot and the leg. For example when one walks on their heels, the 

ankle is dorsiflexed and when one walks on their toes, the ankle is plantar flexed. 

[0034] FIG. 3 illustrates inversion 27 in which the sole of the foot is tilted toward the sagittal 

plane or midline of the body and eversion 29 in which the sole of the foot is tilted away from the 

sagittal plane. 

[0035] FIGS. 4-10 illustrate the arrangement of the bones within the foot 30. A right foot is 

illustrated. Beginning at the proximal aspect of the foot, the heel bone or calcaneus 32 projects 

plantar. The talus 34 is dorsal to the calcaneus 32 and articulates with it at the talocalcaneal or 

subtalar joint. Dorsally, the talus articulates medially with the tibia 36 and laterally with the 

fibula 38 at the ankle joint. Distal to the ankle are the navicular bone 40 medially and the cuboid 

bone 42 laterally which articulate with the talus and calcaneus respectively. The navicular bone 

40 and cuboid bone 42 may also articulate with one another at the lateral side of the navicular 

bone and the medial side of the cuboid bone. Three cuneiform bones lie distal to the navicular 

bone and articulate with the navicular bone and one another. The first, or medial, cuneiform 44 

is located on the medial side of the foot 30. The second, or intermediate, cuneiform 46 is located 

lateral of the first cuneiform 44. The third, or lateral, cuneiform 48 is located lateral of the 

second cuneiform 46. The third cuneiform 48 also articulates with the cuboid bone 42. Five 

metatarsals 50, 52, 54, 56, 58 extend distally from and articulate with the cuneiform and cuboid 
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bones. The metatarsals are numbered from 1 to 5 starting with the first metatarsal 50 on the 

medial side of the foot and ending with the fifth metatarsal 58 on the lateral side of the foot 30. 

The first metatarsal 50 articulates with the first cuneiform 44 at a metatarsocuneiform (MTC) 

joint 51. The second metatarsal 52 articulates with the first, second and third cuneiforms 44, 46, 

48 and may articulate with the first metatarsal as well. Five proximal phalanges 60, 62, 64, 66, 

68 extend distally from and articulate with the five metatarsals respectively. The first proximal 

phalanx 60 articulates with the first metatarsal 50 at a metatarsophalangeal (MTP) joint 61. One 

or more distal phalanges 70, 72, 74, 76, 78, 80 extend distally from the proximal phalanges. The 

first metatarsal 50, first proximal phalanx 60, and, first distal phalanx 70 together are referred to 

as the first ray of the foot. Similarly, the metatarsal, proximal phalanx, and distal phalanges 

corresponding to the lesser digits are referred to as the second through fifth rays respectively. 

[0036] FIG. 4 is a dorsal view illustrating bones, tendons and ligaments of the foot. Plantar 

structures illustrated in FIG. 5 are omitted from FIG. 4 for clarity. The extensor hallucis longus 

muscle originates in the anterior portion of the leg, the extensor hallucis longus tendon 80 

extends distally across the ankle and along the first ray to insert into the base of the distal 

phalanx 70. The tibialis anterior muscle originates in the lateral portion of the leg and the 

tibialis anterior tendon 82 extends distally across the ankle and inserts into the first cuneiform 44 

and first metatarsus 50 at the first MTC joint 51 where it contributes to the MTC capsular 

structure 84 (FIGS. 9 and 10). A transverse intermetatarsal ligament 83 inserts into the capsule of 

the MTP joint such that it connects the heads of the first through fifth metatarsal bones. In FIG. 

4, only the connection between the first and second metatarsal bones 50, 52 is shown. 

[0037] FIG. 5 is a plantar view illustrating bones, tendons, and ligaments of the foot. Dorsal 

structures shown in FIG. 4 are omitted from FIG. 5 for clarity. The peroneus longus muscle 

8 

18 of 63



Atty. Docket No. IPP-0050-US05 
Customer No. 126243 
First Named Inventor: T. Wade Fallin 

originates at the head of the fibula and its tendon 86 passes posteriorly around the lateral 

malleolus 88 of the ankle, around the cuboid notch 90 on the lateral side of the cuboid bone 42, 

along the peroneal sulcus 92 on the plantar surface of the cuboid bone 42, and inserts into the 

first metatarsal 50. The flexor hallucis brevis muscle 94 originates from the cuboid 42 and third 

cuneiform 48 and divides distally where it inserts into the base of the proximal phalanx 60. 

Medial and lateral sesamoid bones 96, 98 are present in each portion of the divided tendon at the 

MTP joint 61. The sesamoids 96, 98 articulate with the planar surface of the metatarsal head in 

two grooves 100, 102 separated by a rounded ridge, or crista 104 (FIG. 8). The flexor hallucis 

longus muscle originates from the posterior portion of the fibula 38. The flexor hallucis longus 

tendon 106 crosses the posterior surface of the lower end of the tibia, the posterior surface of the 

talus, runs forward between the two heads of the flexor hallucis brevis 94, and is inserted into the 

base of the distal phalanx 70 of the great toe. 

[0038] FIG. 7 is a medial view of tendons at the MTP joint 61 of the first ray. A medial 

collateral ligament 108 originates from the head of the first metatarsus 50 and inserts into the 

proximal phalanx 60. A medial metatarsosesamoid ligament 110 originates from the head of the 

first metatarsus 50 and inserts into the medial sesamoid bone 96. Similar collateral and 

metatarsosesamoid ligaments are found on the lateral side of the first MTP joint. The flexor 

hallucis brevis 94 is shown inserting into the sesamoids 96, 98. Ligamentous fibers extend 

further distally in the form of a phalangealsesamoid ligament 112 from the sesamoids to the 

proximal phalanx 60. 

[0039] FIG. 8 is a sectional view taken along line 8-8 of FIG. 7 showing the metatarsal head 50, 

the tendon of the extensor hallucis longus 80, the medial and lateral sesamoid bones 96, 98, the 
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grooves 100, 102 in which the sesamoids articulate, the crista 104 separating the grooves, the 

flexor hallucis longus 106, the abductor hallucis 114, and the adductor hallucis 116. 

[0040] FIG. 9 is a dorsal view showing the dorsal capsular structure 84 of the MTC joint 51 of 

the first ray including the insertion of the tibialis anterior tendon 82. 

[0041] FIG. 10 is a medial view of the MTC joint 51 of the first ray showing the medial capsular 

structure 118. 

[0042] FIGS. 11-13 illustrate deformities of the first ray. In a dorsal view, as shown in FIG. 11, 

an intermetatarsal angle (IMA) 120 may be measured between the longitudinal axes of the first 

and second metatarsal bones 50, 52. The angle is considered abnormal when it is 9 degrees or 

greater and the condition is known as metatarsus primus varus (MPV) deformity. A mild 

deformity is less than 12 degrees, a moderate deformity is 12-15 degrees, and a severe deformity 

is greater than 15 degrees. Similarly, a hallux valgus angle (HVA) 122 may be measured 

between the longitudinal axes of the first metatarsus 50 and the first proximal phalanx 60 at the 

MTP joint 61. The angle is considered abnormal when it is 15 degrees or greater and the 

condition is known as a hallux valgus (HV) deformity. A mild deformity is less than 20 degrees, 

a moderate deformity is 20 to 40 degrees, and a severe deformity is greater than 40 degrees. 

[0043] MPV and HV often occur together as shown in FIGS. 11-12. As the deformities progress 

several changes may occur in and around the MTC and MTP joints. Referring to FIG. 13, as the 

IMA and HVA increase, the extensors 80, flexors 106, abductors 114, and adductors 116 of the 

first ray (along with the sesamoids 96, 98) are shifted laterally relative to the MTP joint. The 

laterally shifted tendons exert tension lateral to the MTP joint creating a bow string effect (as 

best seen in FIGS. 11 and 12) that tends to cause the deformities to increase. The lateral shift of 

the sesamoids 96, 98 is often accompanied by erosion of the crista. The abnormal muscle forces 
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cause the metatarsus 50 to pronate, or in other words, rotate so that the dorsal aspect of the bone 

moves medially and the plantar aspect moves laterally. Rotation in the opposite direction is 

referred to as supination. Soft tissues on the medial side of the MTP joint and lateral side of the 

MTC joint attenuate, through lengthening and thinning, thus weakening the capsule and 

permitting the deformities to progress. Soft tissues on the opposite sides of the capsule tend to 

shorten, thicken and form contractures making it difficult to reduce the joints to their normal 

angular alignment. 

[0044] More generally, deformities of the first ray may include metatarsus primus varus, hallux 

valgus, abnormal pronation, abnormal supination, abnormal dorsiflexion, and/or abnormal 

plantar flexion. These deformities correspond to three different planar rotations. Metatarsus 

primus varus and hallux valgus result from rotations in the transverse plane 24. Pronation and 

supination are rotation in the coronal plane 10. Dorsiflexion and plantar flexion are rotation in 

the sagittal plane. 

[0045] The terms "suture" and "suture strand" are used herein to mean any strand or flexible 

member, natural or synthetic, able to be passed through material and useful in a surgical 

procedure. The term "transverse" is used herein to mean crossing as in non-parallel. 

[0046] The present invention provides methods and devices for performing an osteotomy. FIGS. 

14-20 depict an illustrative osteotomy guide 200 according to the present invention. The guide 

200 includes a guide body 202 having a proximal end 204, a distal end 206, a first side 208, a 

second side 210 opposite the first side 208, an upper surface 212, and a lower surface 214. 

[0047] The guide body 202 includes first and second guide features operable to guide a cutter to 

cut a bone. In the illustrative example of FIGS. 14-20, the guide features include a first slot 216 

and a second slot 218 for receiving a cutter, such as a saw blade, to constrain the cutter to cutting 
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in a plane. In the illustrative example of FIGS. 14-20, the slots 216, 218 are narrow and 

constrain a saw blade from both sides. Alternatively, a guide feature configured for a saw blade 

may include a single surface against which the saw blade is pressed to guide it in a plane. 

Additional guide features, such as slots 220, 222, may be provided to, e.g., provide alternative 

spacing of cuts or the option to recut if additional bone removal is desired. The guide features 

may guide a cutter in parallel planes or they may be angled relative to one another to produce 

cuts in non-parallel planes. In the illustrative example of FIGS. 14-20, the slots 216, 218, 220, 

222 are parallel. 

[0048] The guide body 202 includes fixation elements for attaching the guide 200 to underlying 

bone. Fixation elements may include spikes, slots, holes, bands or other suitable fixation 

elements. The fixation elements may act alone, as with a spike or band, or they may work with 

additional fixation members such as pins or screws. In the illustrative example of FIGS. 14-20, 

the guide body 202 includes fixation elements in the form of holes operable to receive pins or 

screws to attach the guide 200 to bone. In the illustrative example of FIGS. 14-20, two sets of 

holes 224, 226 are provided distal to the guide slots 216, 218, 220, 222 and another set 228 is 

provide proximal to the guide slots. The distal sets of holes 224, 226 may, e.g., may be used to 

attach the guide to a first bone portion prior to a first bone cut and the proximal set of holes 228, 

e.g., may be used to attach the guide to a second bone portion prior to a second bone cut as will 

be described in further detail below. 

[0049] In the illustrative example of FIGS. 14-20, the guide body includes first and second 

indexing features engageable with a bone to align the guide relative to the bone. For example, a 

first indexing feature 230 in the form of a planar surface and a second indexing feature 232 in the 

form of a planar surface may be angled relative to one another so that the first and second 
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indexing features may engage different sides of a bone to provide bi-planar orientation of the 

guide relative to a bone. 

[0050] The guide 200 may be used to cut portions of the same bone or portions of different 

bones where they meet at a joint. The guide body 202 may include a joint alignment feature to 

aid in positioning the guide body 202 relative to a joint. The joint alignment feature allows a 

user to position the guide relative to a joint. For example, the joint alignment feature may be an 

opening for visualizing the alignment, a projection from the guide body 202 engageable with the 

joint, an opening for receiving a member engageable with the joint, or other suitable joint 

alignment feature. In the illustrative example of FIGS. 14-20, the guide body includes a joint 

alignment feature in the form of a slot 234 able to receive a feeler gauge, or shim, for positioning 

the joint alignment feature over the joint. The joint alignment slot 234 is positioned in a 

predetermined relationship to the guide slots 216, 218, 220, 222 so that a cutter guided by the 

guide slots will remove a predetermined amount of bone from the bones forming the joint. 

[0051] The guide 200 may be configured for use on any bone any single bone or on any bones 

forming a joint. The particular shape and size of the guide and its various features as described 

above may be varied to suit the particular bone or joint. For example, the illustrative guide of 

FIGS. 14-20, is configured for use at the metatarsocuneiform joint of the first ray of a right 

human foot. The guide body 202 has a generally trapezoidal shape when viewed from the side 

(FIGS. 17 and 19). The distal sets of holes 224, 226 are positioned to allow at least one pin to be 

inserted through each set of holes and into the medial side of a first metatarsus. The proximal end 

204 flairs outwardly to clear the medial cuneiform. The proximal set of holes 228 is positioned 

to allow pins to be inserted through them and into the medial cuneiform. The first and second 

indexing features 230, 232 are sized to engage the diaphysis of the metatarsus to align the guide 
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200 generally parallel to the metatarsal axis. The first and second indexing features 230, 232 are 

offset a distance 236 (FIG. 20) from the second side 210 of the guide body 202 to space the 

second side 210 from the metatarsus sufficiently to provide clearance for the metaphyseal flair at 

the ends of the metatarsus to insure that the guide is indexed to the relatively consistent geometry 

of the diaphysis rather than the more variable geometry of the metaphysic. The joint alignment 

slot 234 and guide slots 216, 218 are positioned so that with the joint alignment slot 234 aligned 

with the metatarsocuneiform joint, a cutter guided by the guide slots 216, 218 will remove a 

predetermined, and relative thin, portion of bone from the articulating ends of the metatarsus and 

cuneiform. The additional guide slots 220, 222 are positioned relative to the joint alignment slot 

234 to permit additional bone to be removed if desired. 

[0052] An illustrative method according to the present invention produces an osteotomy 

between a first bone portion and a second bone. The bones define a first relative position 

between them. The method includes cutting the first bone portion, moving the bone portions to a 

second relative position different from the first relative position, and cutting the second bone 

portion. For example, to realign first and second bone portions to correct an angular deformity, 

the first bone portion may be cut to form a cut surface on the first bone portion and allow the first 

bone portion to be freely mobilized relative to the second bone portion. The bone portions may 

be positioned in a new relative orientation that reduces the angular deformity between them. The 

second bone portion may then be cut to form a cut surface on the second bone. The cut surfaces 

may be brought together to promote fusion of the bone portions in the new relative orientation. 

Alternatively, a graft may be positioned between the cut surfaces to prevent a change in length of 

the bone construct. The bone portions may be portions of the same bone in the case of an 

osteotomy to change the shape of a bone. The bone portions may be portions of different bones 
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forming a joint in the case of an osteotomy to change the angular relationship between the bones 

and fuse the joint in the new angular relationship. 

[0053] For example, in a deformity of a human foot, the relative position of the metatarsus and 

cuneiform at the metatarsocuneiform joint may be changed. For example, a first cut may be 

made on one of the metatarsus and cuneiform to remove a portion of bone creating a first cut 

surface and a space resulting in increased mobility between the metatarsus and cuneiform to 

allow them to be freely repositioned. The bones may be repositioned in one or more planes. For 

example, the metatarsus may be rotated laterally in the transverse plane to correct an MPV 

deformity, rotated in the coronal plane to correct abnormal pronation/supination, and rotated in 

the sagittal plane to adjust plantar/dorsal flexion. Once the new position is established, the 

cuneiform may be cut to create a second cut surface in predetermined relationship (as determined 

by the cut guide features) to the first cut surface. The first and second cut surfaces may be 

brought together and fixed so that they heal together fusing the joint in the new position. 

[0054] To avoid shortening of the bone construct, a graft or other spacer may be placed in the 

gap between the bones to maintain their separation in the new position. For example, the spacer 

may be autograft, allograft, xenograft, synthetic graft, metal, plastic, ceramic, solid filler, 

particulate filler or other suitable spacer. 

[0055] The bone portions may be fixed relative to one another to promote healing with fixation 

elements such as pins, plates, screws, rods or other suitable fixation elements. 

[0056] In some cases it is advantageous for the first and second cut surfaces to be parallel planar 

surfaces, e.g., to facilitate abutting them together or with a solid parallel faced spacer to easily 

maintain the new position of the bones. In other cases, it may be desirable to angle the surfaces, 

e.g., to accommodate a wedge shaped spacer that may be easier to insert or to produce an 
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additional amount of angular correction, e.g., to produce a few degrees of additional 

plantarflexion to account for bone shortening where a graft is not used. 

[0057] A method according to the invention may be performed freehand or with the use of an 

osteotomy guide. The use of an osteotomy guide, such as that shown in FIGS.14-20, results in 

more precision and repeatability in the relative orientation of the cuts. Being able to produce a 

predefined gap facilitates providing preformed spacers that will fit the gap and lock in the new 

position of the bones. 

[0058] FIGS. 21-25, depict an illustrative method of performing an osteotomy. In the illustrative 

example of FIGS. 21-25, the optional osteotomy guide of FIGS. 14-20 is used to perform an 

osteotomy at the metatarsocuneiform joint of the first ray of a foot for fusing the joint in a new 

position. 

[0059] In FIG. 21, the first and second indexing features 230, 232 are abutted against the 

diaphysis 240 of the metatarsus 242. In the illustrative example of FIGS. 21-25, the indexing 

features are shown engaging the dorsal and medial aspects of the diaphysis 240. However, the 

guide can be positioned in other orientations around the joint. For example, the indexing 

features 230, 232 may be engaged with the lateral and dorsal aspects of the diaphysis 240 or 

some other position to facilitate surgical access. Downward and lateral pressure may be exerted 

on the guide such as by pressing on upper surface 212 to keep the guide 200 engaged with the 

bone. A feeler gauge 243, or shim, is inserted through the joint alignment slot 234 and used to 

align the guide 200 with the metatarsocuneiform joint 244. Pins 246, 248 are placed through the 

fixation holes 224, 226 to fix the guide 200 to the metatarsus 242. 

[0060] In FIG. 22, a saw blade 250 in a powered handpiece (not shown) is guided in one of the 

distal guide slots 216 to remove bone from the proximal end of the metatarsus 242. This creates 
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a first planar cut surface 260 and a gap 262 and increases the mobility between the metatarsus 

242 and cuneiform 252. 

[0061] In FIG. 23, the metatarsus 242 is repositioned relative to the cuneiform 252 to change 

their relative position in one or more planes. Because the guide 200 is fixed to the metatarsus 

242, the guide 200 moves with the metatarsus 242 and the position of the guide 200 relative to 

the metatarsus does not change insuring that the relationship of the guide slots 216, 218, 220, 

222 to the cut surface of the metatarsus also remains unchanged. 

[0062] In FIGS. 24 and 25, once the bones are oriented in a desired new position, pins 254, 256 

are placed in the proximal fixation holes 228 to fix the metatarsus 242, and guide 200, in the new 

position relative to the cuneiform 252. A saw blade 250 is guided in one of the proximal guide 

slots 218 to remove bone from the distal end of the cuneiform 252. This creates a second planar 

cut surface 264 on the cuneiform 252 in predetermined relationship to the first planar cut surface 

260 on the metatarsus 242 and a gap 266 between the bones having a predetermined shape. In 

the illustrative example of FIGS. 21-25, the cut surfaces 260 and 264 are parallel. 

[0063] The guide 200 may be removed and the bones brought together with their cut surfaces in 

planar contact so that the bones fuse together in the new angular orientation. Alternatively, a 

spacer may be placed in the gap 266 in engagement with the cut surfaces 260, 264 to maintain 

the bone construct length while the bones fuse together in the new angular orientation. As seen 

in FIG. 25, the guide 200 may be used to hold the bones in the desired orientation while a spacer 

is inserted and any additional fixation in the forms of pins, plates, screws, rods or other suitable 

fixation is applied. 

[0064] FIGS. 26 and 27 depict an illustrative osteotomy guide 300 according to the present 

invention. The guide 300 is similar to that of FIGS. 14-20. However, the guide 300 includes a 
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guide body 302 having a separate proximal member 304 and distal member 306 that are engaged 

in linear sliding relationship. In the illustrative example of FIGS. 26 and 27, the distal member 

306 includes a dovetail slot 308 formed in the first side 310 and extending from the proximal end 

312 of the distal member 306 toward the distal end 314. The slot 308 defines a linear motion 

axis 316. The proximal member 304 includes a dovetail arm 318. The slot 308 and arm 318 

have complementary cross sectional shapes so that the arm fits closely within the slot and the 

proximal and distal members 304, 306 are constrained to linear sliding motion along the motion 

axis 316. The proximal member 304 is offset relative to the distal member 306 so that the 

proximal member may slide over the distal member. In the illustrative example of FIGS. 26 and 

27, the guide 300 is shown configured for a right first metatarsus and the proximal member 304 

is offset medially relative to the distal member 306. 

[0065] Indicia 334, including tic marks and associated reference numbers, are formed adjacent to 

the slot 308. As the arm 318 slides within the slot 308, the end 336 of the arm may be aligned 

with the indicia to indicate the relative position of the proximal and distal members 304, 306. 

For example, in the illustrative example of FIGS. 26 and 27, the indicia indicate the spacing, in 

millimeters, between the saw slots 324, 330. A locking mechanism is provided to lock out 

motion between the proximal and distal members 304, 306. In the illustrative example of FIGS. 

26 and 27, the locking mechanism is a locking screw 340 threaded through the arm and 

engageable with the wall of the slot. Tightening the screw 340 into contact with the slot wall 

locks the mechanism and loosening the screw 340 out of contact with the slot wall unlocks the 

mechanism. 

[0066] The distal member 306 includes proximal and distal fixation holes 320, 322 and a saw 

slot 324. A window 326 allows access to a bone while the guide 300 is positioned on the bone. 
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The proximal member 304 includes proximal fixation holes 328 and a saw slot 330. A window 

332 allows access to a bone while the guide 300 is positioned on the bone. 

[0067] FIGS. 28-32 depict an illustrative method of performing an osteotomy using the guide 

300 of FIG. 26. The proximal and distal members 304, 306 are positioned in a desired relative 

position, e.g. to set a desired cut spacing, and locked with the locking screw 340. In FIG. 28, the 

distal member is indexed to the metatarsus 242 as described above relative to the guide 200 of 

FIG. 14. A feeler gauge 243 is inserted between the proximal and distal members 304, 306 and 

used to align the guide 300 with the metatarsocuneiform joint 244. It may be necessary to loosen 

the locking screw 340 and adjust the relative position of the proximal and distal members to 

allow the gauge 243 to fit between the members. In addition, the motion axis 316 is aligned 

parallel to the floor as if the patient was standing. This will ensure that the relative loading of the 

rays of the foot is maintained after the first metatarsus is shortened as will be explained below. 

Pins 246, 248 are placed through the fixation holes 320, 322 to fix the distal member 306 to the 

metatarsus. 

[0068] In FIG. 29, a saw blade 250 in a powered handpiece (not shown) is guided in the saw slot 

324 of the distal member 306 to remove bone from the proximal end of the metatarsus. This 

creates the first planar cut surface 260 and gap 262 and increases the mobility between the 

metatarsus 242 and cuneiform 252 as described above relative to FIGS. 21-25. 

[0069] In FIG. 30, once the bones are oriented in a desired position and the proximal and distal 

members 304, 306 are locked in a desired relative position, pins 254, 256 are placed in the 

fixation holes 328 of the proximal member 304 to fix guide 300 to the cuneiform 252. A saw 

blade 250 is guided in the saw slot 330 of the proximal member 304 to remove bone from the 

distal end of the cuneiform 252. This creates the second planar cut surface 264 on the cuneiform 
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252 in predetermined relationship to the first planar cut surface 260 on the metatarsus 242 and 

the gap 266 as described above relative to FIGS. 21-25. 

[0070] In FIG. 31, a controlled reduction of the metatarsus and cuneiform may be performed by 

loosening the locking screw 340 and translating the metatarsus 242 toward the cuneiform 252. 

Since the bones are fixed to the distal and proximal members 306, 304 of the guide 300 

respectively, the metatarsus 242 is constrained to translate along a path parallel to the motion 

axis 316. As best seen in FIG. 32, the metatarsal heads are arranged in the standing foot to 

distribute body weight among the rays of the foot. If the vertical alignment of the metatarsal 

heads is altered, the weight distribution on the foot can change from the anatomic distribution 

and cause abnormal wear and pain. By translating the cut metatarsus 242 along the motion axis 

316 that has been positioned parallel to the floor relative to the standing foot, the vertical 

alignment of the head 350 of the cut metatarsal 242 is maintained. The metatarsus 242 is 

translated until the cut surface of the metatarsus abuts the cut surface of the cuneiform. In the 

illustrative example of FIGS. 26-32, this will correspond to a reading of "0" on the guide 300. 

Further translation will result in compression of the bone surfaces together and negative readings 

on the guide 300. Reduction and/or compression may be facilitated by using a forceps or clamp, 

e.g. a towel clamp, to press the bone portions together. For example, a towel clamp may be 

engaged with the edges of the proximal and distal members 304, 306, inside the windows 326, 

332, in unused fixation holes, on the fixation pins, or in features specifically added for that 

purpose. The locking screw 340 may be tightened to hold the bones in the reduced position 

while fixation such as one or more pins, plates, screws, rods or other suitable fixation is applied. 

The windows 326, 332 in the members 306, 304 permits access through the guide 300 to 

facilitate placing such fixation. 
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What is claimed is: 

1. A method of performing an osteotomy between a first bone portion and a second bone 

portion, the first bone portion and the second bone portion defining a first relative position 

between them, the method comprising: 

fixing an osteotomy guide to the first bone portion; 

guiding a cutter with the osteotomy guide to cut the first bone portion to remove part of 

the first bone portion to increase mobility between the first bone portion and the 

second bone portion; 

after guiding a cutter with the osteotomy guide to cut the first bone portion, moving the 

first bone portion and second bone portion relative to one another to a second 

relative position different from the first relative position while maintaining the 

osteotomy guide in fixed relationship to the first bone portion, the osteotomy 

guide moving with the first bone portion in fixed relationship to the first bone 

portion; and 

after moving the first bone portion and second bone portion relative to one another to a 

second relative position, guiding a cutter with the osteotomy guide to cut the 

second bone portion to remove part of the second bone portion to create a gap 

between the first bone portion and the second bone portion. 

2. The method of claim 1 further comprising fixing the first bone portion and second bone 

portion in the second relative position. 

3. The method of claim 2 further comprising reducing the gap so that the first bone portion 

and second bone portion abut before fixing the first bone portion and second bone portion. 
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4. The method of claim 2 further comprising filling the gap between the first and second 

bone portions. 

5. The method of claim 4 wherein cutting the second bone portion comprises forming a gap 

of a predetermined shape and filling the gap comprises inserting an implant having a 

corresponding predetermined shape. 

6. The method of claim 1 wherein the first bone portion and the second bone portion are 

different portions of the same bone. 

7. The method of claim 6 wherein the bone is metapodial bone. 

8. The method of claim 7 wherein the bone is a first metatarsal bone. 

9. The method of claim 1 wherein the first bone portion and the second bone portion are 

portions of two different bones adjacent a bone joint. 

10. The method of claim 9 wherein the bone joint is a joint of a hand or foot. 

11. The method of claim 10 wherein the bone joint is a metatarsocuneiform joint. 

12. The method of claim 1 further comprising fixing the osteotomy guide to the second bone 

portion after moving the first bone portion and second bone portion relative to one another and 

prior to cutting the second bone portion. 

13. The method of claim 1 wherein moving the first bone portion and second bone portion 

relative to one another comprises changing the relative position between the first bone portion 

and the second bone portion in more than one plane. 

14. A method of performing an osteotomy to fuse a metatarsocuneiform joint of a human 

foot, the metatarsocuneiform joint comprising a metatarsus and a cuneiform, the metatarsus and 

cuneiform having a first relative position between them, the method comprising: 

fixing an osteotomy guide to the metatarsus; 
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guiding a cutter with the osteotomy guide to cut the metatarsus at a predetermined angle 

relative to the osteotomy guide to produce a first cut surface and remove a first 

portion of bone adjacent the joint to increase mobility between the metatarsus and 

cuneiform; 

after guiding a cutter with the osteotomy guide to cut the metatarsus, moving the 

metatarsus relative to the cuneiform to a second relative position different from 

the first relative position while maintaining the osteotomy guide in fixed 

relationship to the first cut surface; and 

after moving the metatarsus relative to the cuneiform to a second relative position, 

guiding a cutter with the osteotomy guide to cut the cuneiform at a predetermined 

angle relative to the osteotomy guide to produce a second cut surface and remove 

a second portion of bone adjacent the joint to create a gap between the metatarsus 

and cuneiform. 

15. The method of claim 14 wherein the first cut surface is a planar surface and the second 

cut surface is a planar surface parallel to the first planar surface, the method further comprising: 

reducing the gap between the metatarsus and cuneiform so that the first cut surface abuts 

the second cut surface; and 

fixing the metatarsus and cuneiform together. 

16. The method of claim 14 wherein cutting the cuneiform comprises forming a gap of a 

predetermined shape between the metatarsus and cuneiform, the method further comprising 

inserting an implant having a corresponding predetermined shape. 
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17. The method of claim 14 wherein moving the metatarsus relative to the cuneiform 

comprises changing the relative position between the metatarsus and cuneiform in more than one 

plane. 

18. The method of claim 16 further comprising fixing the osteotomy guide to the cuneiform 

after moving the metatarsus relative to the cuneiform and then cutting the cuneiform. 

19. The method of claim 16 wherein fixing an osteotomy guide to the metatarsus comprises 

abutting a first indexing feature of the osteotomy guide with the metatarsus in a first indexing 

plane and abutting a second indexing feature of the osteotomy guide with the metatarsus in a 

second indexing plane. 

20. The method of claim 19 wherein the first and second indexing planes are normal to one 

another. 

21. The method of claim 16 wherein fixing an osteotomy guide to the metatarsus comprises 

aligning the guide at a predetermined proximal-distal location relative to the joint line between 

the metatarsus and cuneiform. 

22. The method of claim 21 wherein the osteotomy guide includes a projection extending 

outwardly from the osteotomy guide, the method further comprising engaging the projection 

with the metatarsocuneiform joint. 

23. The method of claim 22 wherein the osteotomy guide includes a slot and the projection is 

a feeler gauge removably engageable with the slot. 

24. The method of claim 16 wherein the osteotomy guide includes a first guide feature 

operable to guide a cutter to cut the metatarsus and a second guide feature operable to guide a 

cutter to cut the cuneiform, the first cut surface and second cut surface having a fixed angular 

relationship between them determined by the first and second guide features. 
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25. The method of claim 24 wherein cutting the metatarsus and cuneiform produces a gap 

between the metatarsus and cuneiform, the method further comprising filling the gap between the 

metatarsus and cuneiform. 

26. The method of claim 25 wherein filling the gap with one or more materials selected from 

the group consisting of autograft, allograft, xenograft, synthetic graft, metal, plastic, ceramic, a 

solid filler, and particulate filler. 

27. The method of claim 25 wherein filling the gap comprises inserting an implant having a 

predetermined shape corresponding to the angular relationship between the first and second cut 

surfaces. 

28. The method of claim 24 wherein the first planar surface and second planar surface are 

parallel. 

29. The method of claim 15 wherein the osteotomy guide comprises a proximal member and 

a distal member engaged with the proximal member in linear translating relationship, the 

proximal and distal members being constrained to linear translation along a motion axis, wherein 

reducing the gap between the metatarsus and cuneiform comprises translating the metatarsus 

parallel to the motion axis while the metatarsus is fixed to the distal member and the cuneiform 

is fixed to the proximal member. 
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ABSTRACT 

Methods and devices for performing an osteotomy are presented. 
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