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Introduction

Three-dimensional (3-D) printing technology is being used as part of some joint replacement
surgeries. Standard cutting guides — which show where the bone is to be cut — are available
and widely used. But 3-D printing allows for custom cutting guides to be created for an
individual patient. For a custom cutting guide, an MRI or CT scan is taken before the surgery.
The image is then sent out to a company that creates a mold. During surgery, that mold is then
fitted over the end of the bone to guide where the bone should be cut. Published studies show
that custom cutting guides don't result in better alignment than standard cutting guides. Some
studies show the custom materials create worse alignment. More and larger studies are needed
to determine how well these custom cutting guides work. For this reason, custom cutting guides
are considered investigational (unproven).

Note: The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a
service may be covered.
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Policy Coverage Criteria

Equipment | Investigational
Patient-specific Use of patient-specific instrumentation (e.g., cutting guides)
instrumentation for joint arthroplasty, including but not limited to use in

unicompartmental or total knee arthroplasty, is considered
investigational.

Coding

There are no specific codes for this instrumentation. The joint arthroplasty procedure would be

reported using the regular CPT codes for that surgery. You may see any of the following codes
billed.

Description
0561T Anatomic guide 3D-printed and designed from image data set(s); first anatomic guide
0562T Anatomic guide 3D-printed and designed from image data set(s); each additional anatomic guide

(List separately in addition to code for primary procedure)

27446 Arthroplasty, knee, condyle and plateau; medial OR lateral compartment

27447 Arthroplasty, knee, condyle and plateau; medial AND lateral compartments with or without patella
resurfacing (total knee arthroplasty)

Note: CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS).

Related Information

The preplanning for the surgery may involve magnetic resonance imaging or computed
tomography, which may help to identify these procedures.
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Evidence Review

Description

Patient-specific instrumentation (PSI) has been developed as an alternative to conventional
cutting guides for joint arthroplasty. Patient-specific cutting guides are constructed with the aid
of preoperative 3-dimensional computed tomography (CT) or magnetic resonance imaging
(MRI) scans and proprietary planning software. The goals of PSI are to increase surgical
efficiency and to improve implant alignment and clinical outcomes.

Background

PSI has been developed as an alternative to conventional cutting guides, with the goal of
improving both alignment and surgical efficiency. A number of patient-specific cutting guides
are currently being marketed. Patient-specific guides are constructed with the use of
preoperative 3-dimensional computed tomography or magnetic resonance imaging scans,
which are taken four to six weeks before the surgery. The images are sent to the
planner/manufacturer to create a 3-dimensional model of the knee and proposed implant. After
the surgeon reviews the model of the bone, makes adjustments, and approves the surgical plan,
the manufacturer fabricates the disposable cutting guides.

Total Knee Arthroplasty

Total knee arthroplasty (TKA; also called knee replacement) is an established treatment for relief
from significant, disabling pain caused by advanced arthritis. TKA is considered among the most
successful medical procedures in the United States regarding the degree of improvement in
functional status and quality of life. As a result of the success of TKA, the increase in the aging
population, and the desire of older adults to remain physically active, the incidence of TKA is
increasing rapidly. It is projected that by 2030, the demand for knee replacement will approach
3.5 million procedures annually.

TKA is performed by removing the damaged cartilage surface and a portion of underlying bone
using a saw guided by templates and jigs. The cartilage and bone removed from the distal femur
and proximal tibia are replaced with implants that recreate the surface of the joint. Patellar
resurfacing may also be performed. Three-dimensional implant alignment (coronal, sagittal,
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axial) is considered to be critical for joint articulation and implant longevity. Less than 3°
deviation from the rotational or mechanical axis, as determined by a straight line through the
center of the hip, knee, and ankle on the coronal plane, is believed to minimize the risk of
implant wear, loosening, instability, and pain.

Cutting Guides

The cutting guides are used to aid the surgeon intraoperatively in making the initial distal
femoral and the initial proximal tibial bone cuts during knee arthroplasty surgery. The cutting
guides also establish the references for component orientations. The placement of conventional
cutting guides (templates and jigs) is based on anatomic landmarks or computer navigation. Use
of conventional instrumentation has been shown to result in malalignment of approximately
one-third of implants in the coronal plane. Computer-assisted navigation can significantly
reduce the proportion of malaligned implants compared with conventional instrumentation but
has a number of limitations including a lack of rotational alignment, increased surgical time, and
a long learning curve. Also, no studies have demonstrated an improvement in clinical outcomes
with computer-assisted navigation.

Summary of Evidence

For individuals who are undergoing partial or TKA who receive patient-specific cutting guides,
the evidence includes randomized controlled trials (RCTs), comparative cohort studies, and
systematic reviews of these studies. Relevant outcomes of interest are symptoms, functional
outcomes, and quality of life. Results from the systematic reviews are mixed, finding significant
improvements in some measures of implant alignment but either no improvement or worse
alignment for other measures. The available systematic reviews are limited by the small size of
some of the selected studies, publication bias, and differences in both planning and
manufacturing of the PSI systems. Also, the designs of the devices are evolving, and some of the
studies might have assessed now obsolete PSI systems. Available results from RCTs have not
shown a benefit of PSI systems in improving clinical outcome measures with follow-up currently
extending out to five years. The evidence is insufficient to determine that the technology results
in an improvement in the net health outcome.
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Ongoing and Unpublished Clinical Trials

Some currently ongoing and unpublished trials that might influence this policy are listed in
Table 1.

Table 1. Summary of Key Trials

Trial Name Planned Completion

Enrollment | Date

NCT06122727 | Comparison of Customized and Standard Total Knee 20 March 2025
Replacements: a Pilot Study

NCT01696552 | Patient-specific Positioning Guides (PSPG) Technique 109 Jan 2024
Versus Conventional Technique in Total Knee
Arthroplasty - a Prospective Randomized Study

NCT021772272 | Attune With TruMatch TM Personalized Solutions 194 Aug 2024
Instruments: A Prospective Randomized Controlled Trial
Comparing Clinical and Economic Outcomes in Patients
With a BMI Between 30 and 50

Unpublished

NCT02845206 | Randomised Controlled Trial of Patient Specific 172 Feb 2020
Instrumentation vs Standard Instrumentation in Total
Knee Arthroplasty

NCT031483792 | A Multi-center, Prospective, Randomized Study 231 Mar 2022
Comparing Surgical and Economic Parameters of Total
Knee Replacement Performed With Single-use Efficiency
Instruments With Patient Specific Technique (MyKnee®)
Versus Traditional Metal Instruments With Conventional
Surgical Technique

NCT02096393 | A Prospective, Randomised Control Trial Assessing 72 June 2020
Clinical and Radiological Outcomes of Patient Specific
Instrumentation in Total Knee Arthroplasty

NCT: national clinical trial
@ Denotes industry-sponsored or cosponsored trial.

Page |5 of 13


https://www.clinicaltrials.gov/study/NCT06122727?term=NCT06122727&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01696552?term=NCT01696552&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02177227?term=NCT02177227&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02845206?term=NCT02845206&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT03148379?term=NCT03148379&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT02096393?term=NCT02096393&rank=1

Practice Guidelines and Position Statements

The purpose of the following information is to provide reference material. Inclusion does not
imply endorsement or alignment with the policy conclusions.

Guidelines or position statements will be considered for inclusion if they were issued by, or
jointly by, a US professional society, an international society with US representation, or National
Institute for Health and Care Excellence (NICE). Priority will be given to guidelines that are
informed by a systematic review, include strength of evidence ratings, and include a description
of management of conflict of interest.

American Academy of Orthopaedic Surgeons

In 2016, the American Academy of Orthopaedic Surgeons published a guideline on the surgical
management of osteoarthritis of the knee (updated December 2, 2022).”°% The guideline is
supported by the American Society of Anesthesiologists and endorsed by several other
organizations. The guideline recommends against the use of PSI for TKA, since strong evidence
has not shown a difference in pain or functional outcomes when compared to conventional
instrumentation. Additionally, moderate evidence has not shown a difference between patient
specific and conventional instrumentation with regard to transfusions or complications.

Medicare National Coverage

There is no national coverage determination.

Regulatory Status

There are eight commercially available PSI systems for total knee arthroplasty. In 2008, the Smith
& Nephew Patient Matched Instrumentation (now called Visionaire Patient Matched
Instrumentation) was the first patient-specific cutting guide to receive the US Food and Drug
Administration (FDA) clearance for marketing. Other systems cleared for marketing by the FDA
are shown in Table 2.

FDA product codes: OOG
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MyKnee cutting blocks are designed and manufactured from patient imaging data so that the
cutting blocks match the individual’s anatomy. They are used with the GMK Total Knee System.
They are intended for use for a single individual anatomy to assist in the positioning of total
knee replacement components intraoperatively and in guiding the marking of bone before
cutting.

Product code JWH.

Table 2. Patient-Specific Cutting Guides for Knee Arthroplasty

Device Name ‘ Manufacturer ‘ 510(K) Number Clearance Date
X-Psi Orthosoft K131409 9/13/2013
iTotal Conformis K120068 2/3/2012
Prophecy Wright Medical Technology K103598 10/17/2011
Trumatch Depuy Orthopaedics K110397 8/16/2011
Shapematch Stryker K110533 5/19/2011
Signature Materialise K102795 2/2/2011
MyKnee Cutting Medacta International K093806 4/8/2010
Blocks

Zimmer Materialise K091263 11/19/2009
Visionaire Smith & Nephew K082358 11/25/2008

Source: FDA: US Food and Drug Administration
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New Policy. Add to Surgery section. Policy created with literature review through July
31, 2014. Custom implants or patient-specific instrumentation for knee surgery is
considered investigational.

Annual Review. Policy updated with literature review through July 30, 2015; reference
17 added. Policy statement unchanged.

Annual Review, approved July 12, 2016. No change to policy statements.

Annual Review, approved September 21, 2017. Policy updated with literature review
through June 22, 2017; references 3-6 added; some references removed. Policy
statement unchanged.

Annual Review, approved July 25, 2018. Policy updated with literature review through
February 2018; references 5 and 8-12 added. Custom implants moved to new policy on
3-dimensional printed orthopedic implants. Title changed from “Patient-Specific
Cutting Guides and Custom Knee Implants” to “Patient-Specific Cutting Guides for
Joint Arthroplasty”.

Annual Review, approved June 4, 2019. Policy updated with literature review through
February 2019; references added. Policy statement unchanged.

Annual Review, approved June 2, 2020. Policy updated with literature review through
February 2020; no references added. Policy statement unchanged.

Coding update. Added CPT codes 27446 and 27447.

Annual Review, approved June 1, 2021. Policy updated with literature review through
February 16, 2020; references added. Policy statement unchanged.

Interim Review, approved November 2, 2021.Updated Regulatory Status table to
include MyKnee cutting blocks. Added CPT codes 0561T, 0562T. Added HCPCS C1713
and C1776.

Annual Review, approved June 13, 2022. Policy updated with literature review through
February 28, 2022; reference added. Policy statement unchanged.

Coding update. Removed HCPCS codes C1776 and C1713. Correction made to the
Regulatory Status section as information regarding MyKnee cutting blocks was
inadvertently removed at last publication.

Annual Review, approved June 26, 2023. Title changed back to “Patient-Specific
Instrumentation (e.g., Cutting Guides) for Joint Arthroplasty” from “Patient-Specific

Page | 12 of 13 w


http://www.aaos.org/smoak2cpg

Cutting Guides for Joint Arthroplasty” Policy updated with literature review through
January 16, 2023; reference added; Policy statement unchanged. Changed the wording
from "patient” to "individual" throughout the policy for standardization.

07/01/24 Annual Review, approved June 24, 2024. Policy updated with literature review through
February 8, 2024; reference added; Policy statement unchanged.

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The
Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and
local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit
booklet or contact a member service representative to determine coverage for a specific medical service or supply.
CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2024 Premera
All Rights Reserved.

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to
the limits and conditions of the member benefit plan. Members and their providers should consult the member
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations
applicable to this service or supply. This medical policy does not apply to Medicare Advantage.
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