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Decreased Effective Patellar Tendon Length
following Distalization Tibial Tubercle
Osteotomy without Patellar Tendon
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Background: Distalization tibial tubercle osteotomy (TTO) is an effective treatment for improving patellar height in patients with
patella alta associated with patellofemoral instability and cartilage lesions. The addition of a patellar tendon tenodesis has been
suggested; nonetheless, concerns exist regarding possible increased patellofemoral cartilage stresses.

Purpose: To evaluate pre- and postoperative patellar tendon length and alignment parameters on magnetic resonance imaging
(MRI), as well as patient-reported outcome measures (PROMs) after distalization TTO without patellar tendon tenodesis.

Study Design: Case series; Level of evidence, 4.

Methods: Twenty skeletally mature patients who underwent distalization TTO with or without anteromedialization at our institution
between December 2014 and August 2021 were included. All patients underwent pre- and postoperative MRIs of the affected
knee. The Caton-Deschamps index (CDI), the axial and sagittal tibial tubercle-trochlear groove (TT-TG) distances, the distances
from the tibial plateau to the patellar tendon insertion and the tibial tubercle, and the patellar tendon length were assessed.
PROMs included the International Knee Documentation Committee Subjective Knee Evaluation Form, the Knee injury and
Osteoarthritis Outcome Score-Quality of Life subscale, the Kujala Anterior Knee Pain Scale, and the Veterans RAND 12-Iltem
Health Survey mental and physical component scores.

Results: The mean patient age at surgery was 27.4 years (range, 14-42 years). Radiographic parameters demonstrated improved
patellar height (CDI decreased from 1.36 to 1.11; P < .001) after distalization TTO. The distance from the tibial plateau to the
patellar tendon insertion significantly decreased from 20.1 mm preoperatively to 17.9 mm postoperatively (P < .020), and the
patellar tendon length decreased from 53.4 mm preoperatively to 46.0 mm postoperatively (P < .001). The patellar tendon inser-
tion was not distalized after distalization TTO, likely because of scarring of the patellar tendon proximal to the osteotomy site.
Patients demonstrated significant pre- to postoperative improvements on all PROMs (P < .024 for all ). There were 4 (20%) com-
plications—2 cases of arthrofibrosis, 1 postoperative infection, and 1 osteotomy delayed union.

Conclusion: Distalization TTO without patellar tendon tenodesis was associated with improved radiographic outcomes and
PROMs. It provides an additional tool for surgical management of patellofemoral pathology with associated patella alta.
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Patella alta refers to an abnormally proximal location of height, including the Caton-Deschamps index (CDI),
the patella within the trochlear groove and is present in Insall-Salvati index, and Blackburne-Peel index.26711:24.38
nearly 25% of patients with patellofemoral instability As a result of the proximal location of the patella, patients
and/or patellofemoral cartilage lesions.!%!"?° Several clas- with patella alta require greater knee flexion before the
sification systems have been described to assess patellar patella is captured within the bony constraints of the

trochlear groove, thereby increasing the risk for patellofe-

moral instability and placing greater strain on soft tissue
o1s 11,13 s . g . .

The Orthopaedic Journal of Sports Medicine, 12(2), 23259671241227201 stabilizers.” ™ In addition, variations in patellar height
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thereby increasing the risk of developing patellofemoral
cartilage lesions and patellofemoral osteoarthritis.

As a result, addressing patellar height is widely
accepted as an essential component of the effective treat-
ment of patellofemoral instability and patellofemoral carti-
lage offloading in these patients. Numerous surgical
interventions have been described to improve patellar
height in patients with patella alta, including distalization
tibial tubercle osteotomy (TTO), patellar tendon imbrica-
tion, or patellar tendon advancement.*1%21:27:33:37 Prayi-
ous studies have demonstrated distalization TTO to be
an effective method to decrease patellar height, although
concerns regarding complication rates—including altered
patellofemoral contact pressures, fracture risk, and non-
union/malunion—have limited its wider adoption.® More-
over, previous studies have proposed that increased
patellar tendon length itself is an important risk factor
for recurrent patellofemoral instability.?® To address this
issue, the addition of patellar tendon tenodesis via place-
ment of a suture anchor proximal to the distalization
TTO has been described and demonstrated to be effective
in restoring patellofemoral joint stability and normaliza-
tion of the patellar tendon length.21:233% However, con-
cerns exist regarding increased patellofemoral cartilage
contact forces with the addition of a patellar tendon
tenodesis.*’

This study aimed to investigate radiographic and clini-
cal outcomes after distalization TTO without patellar ten-
don tenodesis in patients with patella alta for the
management of patellofemoral instability or patellofemoral
cartilage lesions. We hypothesized that distalization TTO
would not result in significant distalization of the patellar
tendon insertion and would be associated with significant
postoperative improvements in radiographic alignment
parameters, functional outcome scores, and patient-
reported outcome measures (PROMs).

METHODS

After receiving institutional review board approval for the
study protocol, we conducted a retrospective review of all
patients who underwent distalization TTO by 1 of 3 ortho-
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paedic surgeons (S.M.S, AH.G, DW.G.) at a single
tertiary-care center between December 2014 and August
2021. All patients provided informed consent. The inclu-
sion criterion was as follows: skeletally mature patients
with patella alta (CDI >1.2) associated with a diagnosis
of patellofemoral instability and/or patellofemoral carti-
lage lesions who underwent distalization TTO with or
without concurrent anteriorization and/or medialization.
All included patients underwent 6 months of preoperative
conservative treatment—including focused physical ther-
apy, injections, bracing, etc—and all patients had available
pre- and postoperative magnetic resonance imaging (MRI)
of the operative knee. Concomitant surgical procedures—
including medial patellofemoral ligament (MPFL) recon-
struction, lateral release or lateral lengthening, and carti-
lage restoration procedures—were not exclusion criteria.
Patients with a history of previous TTO of the ipsilateral
extremity were excluded.

Surgical Procedure

A 6-cm incision over the proximal anterolateral tibia was
utilized, extending distally from the proximal aspect of
the tibial tubercle. A wedge-shaped osteotomy was per-
formed to create a 5-cm osteotomy fragment. If anterioriza-
tion or medialization was also required based on
preoperative imaging parameters—that is, axial and/or
sagittal tibial tubercle—trochlear groove (TT-TG) distance
>15 mm)—the angle of cut was adjusted accordingly to
allow for appropriate translation. With the osteotomy
mobilized, the shingle was then distalized and anterior-
ized/medialized if required at a predetermined distance
based on preoperative imaging, with a goal CDI of <1.1.
An allograft Evans Wedge (MTF Biologics) of the corre-
sponding distalization length was placed proximal to the
shingle to provide a buttress for the distalized shingle.
Excess bone from the distal aspect of the shingle was
removed and used as an autograft to fill the proximal
defect. The tubercle was then secured with two 4.5-mm
fully threaded cortical screws using the lag technique to
achieve compression during osteotomy. Anterior-posterior
and lateral fluoroscopy were used to confirm the appropri-
ate length and position of the screws. The knee was then
taken through its range of motion (ROM) to ensure that
the patella was tracked centrally. If the patient presented
with patellar instability or cartilage defect, additional
procedures—including chondroplasty, lateral release,
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MPFL reconstruction, or cartilage restoration procedures
(ie, matrix autologous chondrocyte implantation [MACI]
and osteochondral allograft [OCA])—were then completed
as indicated. Full-thickness cartilage defects with underly-
ing subchondral bone involvement (ie, bony edema, sub-
chondral sclerosis, or subchondral cysts) were treated
with OCA. Partial-thickness cartilage defects or full-
thickness cartilage defects without subchondral bone
involvement were treated with MACI.

Postoperative Rehabilitation Protocol

Patients began using a hinged knee brace immediately
after the procedure. For the first 6 weeks postoperatively,
patients were toe-touch weightbearing on the operative
extremity, with the hinged knee brace locked in full exten-
sion for ambulation. Patients were allowed to begin ROM
exercises on the first postoperative day. ROM was
restricted to within 0° to 90° for the first 2 weeks, followed
by unrestricted ROM. Formal physical therapy was initi-
ated 1 week postoperatively, emphasizing quadriceps
strengthening, ROM, and gait training. At 6 weeks postop-
eratively, patients were encouraged to transition to full
weightbearing, assuming recovery of adequate muscle con-
trol, and progressed to closed chain strengthening exer-
cises at physical therapy. Patients were allowed to return
to full activities at 4 to 6 months postoperatively unless
concomitant cartilage procedures necessitated a slower
rehabilitation progression. This decision was based on res-
toration of full motion, no swelling, and strength within
20% of the contralateral limb.

Descriptive, Perioperative, and Follow-up Data

Descriptive data—including age, sex, smoking status, and
body mass index (BMI)—were obtained from the patients’
medical records. Perioperative data included preoperative
physical examination, previous procedures, tourniquet
time, and concomitant procedures. Clinical follow-up data
included a postoperative physical examination, subsequent
surgery, and complications.

Radiographic Assessment

All patients had undergone preoperative MRI within 1
year of the index procedure. Postoperative MRI was per-
formed at least 6 months after the index procedure. The
pre- and postoperative MRI scans were independently
reviewed by 2 fellowship-trained orthopaedic surgeons
(S.M.S. and AH.G.), and the following radiographic
parameters were measured according to previously pub-
lished literature: the CDI, axial TT-TG (aTT-TG) distance,
and sagittal TT-TG (sTT-TG) distance.! All knee MRI scans
were obtained using a knee coil and with the knee in full
extension.
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Figure 1. A schematic diagram demonstrating measurement
of the CDI (yellow arrows; the ratio of A/B), the patellar ten-
don length (red arrows), the distance from the tibial plateau
to the proximal patellar tendon insertion (green arrows),
and the distance from the tibial plateau to the proximal
aspect of the tibial tubercle (blue arrows) on pre- and postop-
erative MRI. CDI, Caton-Deschamps index; MRI, magnetic
resonance imaging.

The CDI was measured on the sagittal MRI slice with
the greatest length of the patella, through the central
aspect of the patellar facets, in accordance with previous
literature.>?® The distance from the tibial plateau to the
tibial tubercle was measured on sagittal MRI pre- and
postoperatively (blue arrows in Figure 1), with the differ-
ence reflecting the length of distalization. Last, the effec-
tive patellar tendon length—defined as the distance
between the inferior patellar pole to either the tibial tuber-
cle (preoperatively) or to the most proximal aspect of the
tendon and connected to the tibia by fibrous tissue (postop-
eratively) (red arrows in Figure 1)—was measured on sag-
ittal MRI.

Patient-Reported Outcome Measures

PROMs were administered preoperatively within 9 months
of the index procedure and at each clinical follow-up post-
operatively. The PROMs included in this study included
the International Knee Documentation Committee
(IKDC) Subjective Knee Evaluation Form, the Knee injury
and Osteoarthritis Outcome Score—Quality of Life subscale
(KOOS-QOL), the Kujala Anterior Knee Pain Scale, and
the Veterans RAND 12-Item Health Survey mental
(VR12-MH) and physical (VR12-PH) component scores.

Statistical Analysis

Means and standard deviations were reported for descrip-
tive statistics for continuous variables. Paired ¢ tests were
utilized to compare pre- and postoperative PROM scores,
and independent-samples ¢ tests were used to compare
pre- and postoperative radiographic parameters. The
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TABLE 1
Preoperative and Postoperative Radiographic Parameters®
Preoperative Postoperative
Parameter Mean + SD ICC Mean + SD ICC P
CDI 1.36 £ 0.1 0.57 1.11 £ 0.1 0.58 <.001
aTT-TG distance, mm 143 £ 4.1 0.93 11.1 £ 4.1 0.97 .018
STT-TG distance,” mm 4.3 +3.9 0.96 -14 + 43 0.98 .037
Plateau to TT distance, mm 20.1 = 2.9 0.81 26.5 + 3.7 0.77 <.001
Plateau to PT insertion, mm 20.1 =+ 2.9 0.81 17.9 = 2.9 0.84 <.020
PT length, mm 53.4 + 5.3 0.88 46.0 = 5 0.74 <.001

“Bold P values indicate statistically significant differences between pre- and postoperative values (P < .05). aTT-TG, axial tibial tubercle—
trochlear groove; CDI, Caton-Deschamps index; ICC, intraclass correlation coefficient; PT, patellar tendon; sTT-TG, sagittal axial tibial

tubercle—trochlear groove; TT, tibial tubercle.

®Measured as the anteroposterior position of the anterior most aspect of the tibial tubercle relative to the floor of the trochlear groove.
Negative values indicate the tibial tubercle is located posterior to the trochlear groove, and positive values indicate the tibial tubercle is

located anterior to the trochlear groove.

interrater reliability for pre- and postoperative radio-
graphic parameters was evaluated using the intraclass cor-
relation coefficient. Statistical significance was defined as
P < .05 for all variables. Statistical analyses were con-
ducted using SPSS statistical software Version 28.0.0
(IBM Corp).

RESULTS

A total of 20 patients were included in the study, with
a mean clinical follow-up of 1.3 years. The mean age at
the time of surgery was 27.4 years (range, 14-42 years),
and all patients were women. The mean BMI was 24.9 *+
4.4 kg/m? Nine patients (45%) were diagnosed with iso-
lated patellofemoral cartilage lesions, 7 patients (35%)
were diagnosed with both instability and cartilage lesions,
and 4 patients (20%) were diagnosed with patellofemoral
instability without associated cartilage lesions. At the
time of TTO distalization, 11 patients (55%) underwent
MACI, 9 patients (45%) underwent MPFL reconstruction,
4 patients (20%) underwent lateral release/lengthening,
and 3 patients (15%) underwent OCA implantation. Four-
teen patients (70%) underwent anteromedialization of the
tibial tubercle in addition to distalization. The mean
planned distalization of the tibial tubercle was 8.6 + 1.2
mm. Ten patients (50%) underwent elective removal of
hardware of TTO screws at a mean of 10.7 months. There
were no cases of recurrent instability in this cohort.

Pre- and postoperative radiographic parameters are
shown in Table 1. Preoperative MRI was performed at
a mean of 6 months before surgery, and postoperative
MRI was performed at a mean of 9.6 months after surgery.
Radiographic parameters demonstrated improved patellar
height (mean CDI decreased from 1.36 to 1.11 [P < .001]),
improved patellofemoral alignment (mean aTT-TG
decreased from 14.3 to 11.1 mm [P = .018]), and anteriori-
zation of the tibial tubercle (mean sTT-TG increased from
—4.3 to —1.4 mm [P = .037]) after TTO. The mean distance
from the tibial plateau to the patellar tendon insertion

TABLE 2
Preoperative and Postoperative PROMs*
PROM Preoperative Postoperative P
IKDC 37.1 £ 14.3 60.5 = 21.7 011
KOOS-QOL 19.5 = 17.7 42.1 £ 244 <.001
Kujala 50.9 = 19.3 70.6 + 21.1 .018
VR12-MH 52.7 + 11.6 59.2 + 8.1 .024
VR12-PH 35.1 £8 41.7 = 10.5 .009

“Data are reported as mean * SD. Bold P values indicate
statistically significant differences between pre- and postoperative
values (P < .05). IKDC, International Knee Documentation Com-
mittee; KOOS-QOL, Knee injury and Osteoarthritis Outcome
Score-Quality of Life; PROM, patient-reported outcome measure;
VR12-MH, Veterans RAND 12-Item Health Survey mental com-
ponent score; VR12-PH, Veterans RAND 12-Item Health Survey
physical component score.

decreased from 20.1 mm preoperatively to 17.9 mm postop-
eratively (P < .020), and the mean effective patellar tendon
length decreased from 53.4 mm preoperatively to 46.0 mm
postoperative (P < .001). The mean distalization was 6.4
mm. No patients met the criteria for patella baja (CDI
<0.9) postoperatively.

Pre- and postoperative PROMs are shown in Table 2.
Preoperative PROMs were administered at a mean of 3.5
months before surgery and postoperative PROMs were
administered at a mean of 18 months postoperatively. Six-
teen of 20 patients (80%) completed postoperative PROMs.
IKDC scores increased from 37.1 to 60.5 (P = .011), KOOS-
QOL scores increased from 19.5 to 42.1 (P < .001), Kujala
scores increased from 50.9 to 70.6 (P = .018), VR12-MH
scores increased from 52.7 to 59.2 (P = .024), and VR12-PH
scores increased from 35.1 to 41.7 (P = .009). No cases of post-
operative recurrent instability were observed in patients
with preoperative patellofemoral instability.

There were 4 (20%) complications in this cohort. Two
patients (10%) developed postoperative arthrofibrosis
requiring arthroscopic lysis of adhesions (LOA) and
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manipulation under anesthesia (MUA), with 1 patient
undergoing MPFL reconstruction with a hamstring allo-
graft and MACI at the index procedure and undergoing
LOA with MUA at 2 months postoperatively and 1 patient
undergoing MPFL reconstruction with a hamstring allo-
graft and requiring LOA and MUA at 4 months postopera-
tively. Both patients obtained full ROM at the most recent
clinical follow-up. One patient (5%) developed postoperative
MPFL graft methicillin-resistant Staphylococcus aureus
(MRSA) infection at the patellar attachment, which did
not involve the TTO surgical site and was treated with irri-
gation and debridement with removal of the MPFL graft.
Finally, 1 patient (5%) developed a delayed union at the dis-
tal aspect of the osteotomy at 4 months postoperatively. The
patient underwent an exchange of the distal screw and the
delayed union site was augmented with bone marrow aspi-
rate concentration and iliac crest bone graft. The patient
demonstrated complete healing at 9 months after this proce-
dure and underwent removal of hardware at that time.

DISCUSSION

Our results suggest that distalization TTO is an effective
technique for improving patellar height in patients with
patella alta associated with patellofemoral instability
and/or patellofemoral cartilage lesions, with significant
pre- to postoperative improvements in the CDI. However,
the position of the proximal insertion of the patellar tendon
was not significantly distalized after distalization TTO
because of scarring of the patellar tendon to the tibia prox-
imal to the osteotomy site. Additional findings included
statistically significant improvements in all radiographic
patellofemoral alignment parameters, including axial (ie,
aTT-TG distance) and sagittal (ie, sTT-TG distance)
parameters related to concomitant anteriorization and
medialization of the TTO. Our results also demonstrated
significant pre- to postoperative improvements on the
IKDC, KOOS-QOL, Kujala, VR12-MH, and VR12-PH (P <
.024 for all ). There were 4 (20%) complications in this
cohort—2 cases of arthrofibrosis (10%), 1 case of infection
(5%), and 1 case of tibial tubercle delayed union (5%).
Neyret et al?® reported an association between patellar
tendon length and patellar instability, demonstrating that
patients with patellar instability were more likely to dem-
onstrate longer patellar tendon lengths, as measured on
lateral radiographs and MRI, than normal controls. The
authors suggested that patella alta was associated with
a long patellar tendon rather than an abnormally proximal
tibial insertion of the patellar tendon, as the elongated
patellar tendon may allow greater coronal plane movement
of the patella.* As a result, patellar tendon tenodesis to
the proximal tibia in conjunction with distalization TTO
has been suggested as a preferred treatment in these
patients, thereby effectively shortening the patellar ten-
don.*3% Mayer et al>®> demonstrated improved mean patel-
lar tendon length and CDI on lateral knee radiographs
after distalization TTO and patellar tendon tenodesis via
a suture anchor proximal to the osteotomy site, with no
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recurrent instability episodes and good functional scores
postoperatively. Our present study utilized pre- and post-
operative MRI in all patients for radiographic measure-
ments, including measurements of the patellar tendon
length and insertion position. Based on our results, the
patellar tendon insertion does not appear to be signifi-
cantly distalized after distalization TTO, likely because of
an “autotenodesis” effect via scarring of the tendon to the
bony bed vacated by the distalized TTO fragment. Similar
to the previously described patellar tendon tenodesis via
suture anchor, this also effectively creates a shortened
patellar tendon, which may contribute to improved patello-
femoral stability.

Several studies have demonstrated improved radio-
graphic and patient-reported outcomes after distalization
TTO without patellar tendon tenodesis. A recent study by
Leite et al'® evaluated radiographic and clinical parame-
ters after distalization TTO in 31 knees with patellofe-
moral instability, demonstrating statistically significant
improvements in Kujala (from 52 to 77) and Tegner
(from 3 to 4) scores at a mean follow-up of 2.6 years.
These results were consistent with previous studies dem-
onstrating improvements in PROMs after distalization
TTO.3222326 Fyrthermore, a recent systematic review
and meta-analysis by Knapik et al'” reported on 8 studies
with clinical, radiographic, and patient-reported outcomes
after TTO for patella alta treatment. The authors demon-
strated statistically significant improvements in the Insall-
Salvati index (from 1.40 to 0.98), CDI (from 1.26 to 0.97),
and TT-TG distance (from 18.3 mm to 10.7 mm). Our results
corroborate these previous reports, with significant
improvements in postoperative sagittal and rotational
parameters postoperatively without the use of patellar ten-
don tenodesis. Our study also demonstrated significant
postoperative improvements on all included PROMs, with
no episodes of recurrent patellar instability, providing fur-
ther evidence that distalization TTO is associated with sig-
nificant improvements in clinical and patient-reported
outcomes across a large number of domains.®1719-22.23.26

Although previous studies have demonstrated distaliza-
tion TTO to be an effective method to decrease patellar
height, controversy exists regarding the rate of complica-
tions. Rates of bony complications—including tibial shaft
and tibial tubercle fractures, nonunion, malunion, and
delayed union—have been reported2%3! at 1% to 11%.
Rood et al®' reported on the largest cohort of patients
undergoing distalization TTO, demonstrating a major
bony complication risk of 4.9%, with a 0.75% risk of frac-
ture and a 1.9% risk of nonunion or delayed union. In
the present study, our preferred technique for distalization
involves the creation of a V-shaped tibial tubercle shingle
without a step cut, with proximal allograft bone block
and repair of the distal periosteal sleeve. We prefer this
technique, as it limits vascular disruption distally and
may avoid the increased fracture risk previously reported
with step cut osteotomies.?®®! In the present study, 1
patient (5%) demonstrated delayed union postoperatively,
which was successfully treated with bone grafting and
revision open reduction and internal fixation. Importantly,
there were no cases of tibial fracture in our cohort.
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Reoperation rates after distalization TTO have been
reported to be between 8% and 44%, with the vast majority
of reoperations for symptomatic hardware.'”?23! In our
study, 10 patients (50%) underwent hardware removal.
Two patients (10%) underwent MUA and LOA for arthro-
fibrosis, all associated with an intra-articular procedure
(MACI); 1 patient (5%) underwent irrigation and debride-
ment for localized MRSA infection; and 1 patient (5%)
underwent bone grafting for tibial tubercle delayed union.
Few studies have reported a rate of postoperative arthro-
fibrosis after distalization TTO. Schmiesing et al®?
reported on 68 patients who underwent distalization TTO
with combined MPFL reconstruction and demonstrated
a rate of arthrofibrosis of 8.8%. Similarly, Ahmad et al'
reported stiffness in 12.5% of patients after distalization
TTO. In our study, the rate of arthrofibrosis requiring
MUA and LOA (10%) was consistent with that in the pub-
lished literature.

Limitations

This study has several limitations. First, the small sample
size in this case series may preclude achieving statistical
significance. Moreover, these procedures were performed
by 3 orthopaedic surgeons who specialized in the treatment
of patellofemoral disorders at a tertiary care center via
a single distalization TTO technique, which may limit
the generalizability of the study results. Third, all patients
in this cohort were women, which limits the generalizabil-
ity of the results to male patients; however, the high pro-
portion of female patients is common in previously
published reports on distalization TTO and likely reflects
the higher prevalence of patellofemoral instability and/or
cartilage lesions in this population. In addition, there
was heterogeneity in the clinical presentations of the
patients included in this cohort, including patients with
patellofemoral instability with or without cartilage defects
and isolated cartilage defects without patellofemoral insta-
bility, which may limit the generalizability of the study
findings. Similarly, a high proportion of patients under-
went concomitant surgical procedures at the time of distal-
ization TTO, and the improvement in postoperative
PROMs seen in this cohort may also be attributed to these
concomitant procedures. Finally, complication data are
limited to follow-ups at our institution, preventing data
collection on those patients treated at outside facilities
for their complications. However, given the high volume
of patellofemoral procedures performed at our institution
and the common practice for complications to be treated
by the index surgeon, there is a low likelihood that a signif-
icant number of complications were treated at outside
facilities.

CONCLUSION

Distalization TTO without patellar tendon tenodesis is an
effective surgical technique for improving patellar height
in patients with patella alta and patellofemoral instability
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and/or patellofemoral cartilage lesions, with improvements
in radiographic parameters and PROMs postoperatively.
There were no cases of recurrent instability in this cohort.
The patellar tendon insertion does not appear to be signif-
icantly distalized after distalization TTO, which may be
related to scarring of the patellar tendon just proximal to
the osteotomy site postoperatively. Given the complexity
of risk factors associated with patellofemoral instability
and patellofemoral cartilage lesions, distalization TTO pro-
vides an additional tool for patient-specific surgical man-
agement, with no need for patellar tendon tenodesis.

Author’s Note

Presented at the AOSSM 2023 Annual Meeting, Washing-
ton, DC, July 13-16, 2023.
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