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The most frequently used autograft options for anterior cruciate
ligament reconstruction (ACLR) have historically consisted of bone
patellar tendon bone (BPTB) and hamstrings tendon (HT) (Fig. 1).
Postsurgical changes in patellar tendon length are associated with
central third autograft harvest due to alterations in tissue elasticity
and scarring, which may lead to patella baja. Patellar baja following
ACLR with BPTB has been hypothesized as a major source of anterior
knee pain and osteoarthritic changes. Alternatively, soft tissue
autograft ACL reconstruction using HT has not been associated with
significant changes in patellar height, nor does HT harvest affect the
patellar tendon in the ipsilateral knee. ACLR utilizing quadricep
tendon (QT) autograft has gained increasing favor in recent years, and
clinical study suggests that ACLR with QT autograft may be superior to
HT in terms of restoration of knee stability and reduced donor-site
morbidities. There is no existing clinical research at present that
evaluates patellar height after QT autograft harvest following ACLR.
Given that it is harvested from the top of the patella, QT autograft
may not impact patellar height as much as BPTB, particularly if
patellar height is related to scarring from graft harvest.

The primary purpose of the current study was to evaluate patellar
height changes in patients who have undergone autograft ACLR
using one of three locations: (1) BPTB, (2) HT, or (3) QT. Patellar
height was to be measured pre and postoperatively for comparison.
Hypothesis: Patients who received BPTB autograft would display
greater patellar height shortening in comparison to HT and QT
autograft.

Patients who underwent isolated primary autograft ACLR from
2009-2016 at the University of Missouri were identified.
Patients with injuries that required additional repairs (i.e.,
meniscus or cartilage) were excluded. Patient demographic
data and surgical data were collected. Patient x-rays after ACL
reconstruction were evaluated for patellar height. Presurgical
and postsurgical patellar height measurements were obtained
radiographically using four techniques: (1) Insall-Salvati ratio
(IS), (2) Modified Insall-Salvati ratio (MIS), (3) Blackburne-Peel
ratio (BP), and (4) Caton-Deschamps ratio (CD) (Fig. 2). Changes
in patellar height were expressed as % change from
preoperative to one year follow up. The values were expressed
as a mean ± SD. One-way ANOVA was then performed with
Tukey post-hoc test. Significance was set at P<0.05.
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Introduction

Figure 1: Autograft locations for ACLR: (1) Bone patellar tendon bone,
(2) Hamstring tendon, and (3) Quadriceps tendon

Objective

Materials and Methods

Results and Conclusion

Results: A total of 32 patients (18 male, 14 female, age 13-29 y/o)
were identified. There were no significant changes in patellar height
based on graft type regardless of radiographic measurement method
(IS: P=0.148; MIS: P=0.235; BP: P=0.465; CD: P=.171). ACLR with HT
and BPTB yielded variable positive or negative changes in patellar
height depending on method of measurement (Fig. 3). ACLR with QT
revealed consistent patellar height shortening via the four
measurement techniques.
Conclusion: Commonly used autografts in ACLR did not result in
significant changes in patellar height in our patient population. Post-
surgical scarring from autograft harvest may not be responsible for
patellar height changes given similar changes between BPTB and QT
autografts. Additional studies with greater numbers of patients are
being conducted to strengthen our conclusions.

Figure 2: Four radiographic techniques to assess patellar height
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Figure 3: % Change in Patellar Height (with standard error) for the 
four radiographic measurement techniques: IS, MIS, BP, and CD


