MUNICH

2025 G J

Measurement of Anteriorization
Following Tibial Tubercle Osteotomy
Can Be Performed Accurately

on Lateral Knee Radiographs

Nathan H. Varady, MD/MBA, Nicolas Pascual-Leone, MD, Ava
Neljna, BA, Andreas H. Gomoll, MD, Sabrina M. Strickland, MD

Department of Sports Medicine, Hospital for Special Surgery, New York, NY




Faculty Disclosure Information

Our disclosure(s) are:

A.H.G. has recelved speaking fees from Bio-ventus and Organogenesis;
research support from Cartiheal, JRF, Moximed, Organogenesis, and
Vericel; consulting fees from JRF, Moximed, Smith & Nephew, Flexion
Therapeutics, and Vericel, nonconsulting fees from Linvatec and Pacira
Pharmaceuticals; honoraria from Fidia Pharma; and royalties from
Organogensis; he also holds stock or stock options in Engage and Stryker.

S.M.S. has recelved consulting fees from Smith & Nephew, Miach,
Vericel,and Flexion Therapeutics; research support from Miach and Vericel;

and honoraria from JRF; she also holds stock or stock options In Engage
and Stryker.

&Q“'KNEESU'?C[ NIy Y
SN
AN
ST
gl | B 5

N
7 CONGRESS GERMANY
2025 June 8-11




Measurement of Anteriorization Following Tibial Tubercle
Osteotomy Can Be Performed Accurately
on Lateral Knee Radiographs

Nathan H. Varady, MD/MBA, Nicolas Pascual-Leone, MD, Ava Neijna, BA, Andreas H. Gomoll, MD,
Sabrina M. Strickland, MD

Department of Sports Medicine, Hospital for Special Surgery, New York, NY

No disclosures related to this work. Additional disclosures on the AAOS website.

Introduction Measurement Technigues

Background: There Is growing Interest in sagittal plane
malalignment as a risk factor for patellofemoral chondral wear
and a correspondingly important measure to correct when

performing certain tibial tubercle osteotomy (TTO) procedures.
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’ GOaI : Develop and Val Idate a radIOgraphIC methOd Of measurlng Figure 1. Shaft‘(r;roxi.mal anatomic axis) Anferidrization Figure 2. Anterior PIateau Anteriorization I\/Ieasurement:‘)A
anteri()rizati()n fOIIOWl ng TT0O. Measurement: A) Two circles, one at 5 cm from the tibial plateau line is drawn tangential to the anterior most aspect of the tibial

and one 15 cm from the tibial plateau are drawn. Aline that tubercle, ensuring the line runs parallel to the anatomic axis of

bisects the two circles is then used as the reference point. B) The the proximal tibia. B) The distance from the anterior aspect of

anterior distance i1s measured as the distance from the line drawn the tibial plateau to the tangential line is measured as 7.0 mm
M et h O d S In part A to the most anterior aspect of the tibial tubercle (22.9 mm oreoperatively. C) Utilizing the methods explained in A and B

preoperatively. C) Utilizing the methods explained inA and B (25.8 (9.6 mm postoperatively), the anteriorization amount for this
mm postoperatively), the anteriorization amount for this example example is 9.6 — 7.0 = 2.6 mm.

IS 25.8 —22.9 = 2.9 mm.

Design: All TTOs from two surgeons from 2015-2023 that had
both pre- and postoperative XRs and MR Results

° Surgeries: Anteromedializing TTO, straight distalization TTO, or
anteromedializing TTO with distalization
* ~10mm anteriorization target for anteriorizing TTOs

70 patients (52 [74%] women), mean age 31.5 = 9.2 years

Mean anteriorization among the 57 anteriorizing TTOs (p=0.35):

* XR shaft technique: 4.9 &= 2.5 mm
* XR plateau technique: 4.6 = 2.6 mm
°* MRI: 5.3 £ 2.7 mm

* Measurements: Two methods to assess anteriorization
developed, using the pre-post difference In distance between the
anterior-most aspect of the tibial tubercle and either:

°* The center of the tibial shaft (Figure 1) or the anterior tibial
plateau (Figure 2)

Mean anteriorization among the 13 straight distalization TTOsS
(p=0.66):
* XR shaft techniqgue: 0.1 &= 2.5 mm

* XR plateau technique: -0.3 = 2.2 mm
° MRI: 0.6 £ 2.6 mm

* Validation: Agreement calculated between each method of XR
measurement and the gold standard MRI measurement (pre-post
difference In sagittal tibial tubercle-trochlear groove distance)
using intraclass correlation coefficients (ICCs)

Excellent agreement with MRI for both the XR shaft (ICC 0.89)

°* Secondary: Anteriorization amounts between techniques |
and XR plateau (ICC 0.82) technique (Table 1)

compared with One-Way Analysis of Variance tests

Discussion / Conclusions

Interrater (ICC=0.94-0.95) and intra-rater (0.97-0.98) reliability
was excellent for both techniques (Table 2)

Anteriorization following TTO can be measured using routine pre- —
Table 1. ICCs and Pearson correlation coefficients (R) for the

and pOStOperatlve ralegraphS agreement in measurement between the imaging modalities. |CC scores 20.75 are considered excellent
agreement, 0.6-0.74 good, 0.4-0.59 fair, and <0.4

IComparison ICC POOLr.

°* The amount of anteriorization achieved with modern anteriorizing

- - L - Shaft XR-MRI 0.89
TTO teChanueS WaS than |S tradlthna”y almed fOr Plateau XR-MRI 0.82 ;e;?;iziztélr(i;?aaIrit?)erggresefrgretr;]teb\?;\;\i/cenejg r(:{eegslgﬁg:rr]z;tr?trtreegﬁlioiglltjye)sénd within (i.e.,
* Moving forward, surgeons can assess the amount of Shaft XR-Plateau XR 0.91 —
.. : : : : IComparison R p Measurement Modality Interrater Intra-rater
anteriorization achieved during TTO on standard radiographs, raft XRR o0 <0001 ot xR 1os0 0989

while researchers may investigate the potential role of
anteriorization on postoperative outcomes.

0.939
0.942

0.975
0.973

Plateau XR
MRI

Plateau XR-MRI 0.84 <.0001
Shaft XR-Plateau XR 0.91 <.0001
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