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The purpose of this study was to evaluate the accuracy and efficiency of three patellar resection techniques:
cutting guide, free hand with haptic feedback, and a novel technique utilizing four quadrant measurements.
Ninety patients undergoing TKAwere randomized to receive patellar resurfacing by one of the three study tech-
niques. The novel four quadrant technique resulted in least post-resection asymmetry (0.85mm, P=0.001). The
most accuratemethods for obtaining desired thickness were haptic feedback (0.66mmmean discrepancy [MD])
and novel four quadrant technique (0.66 mm MD) followed by the patellar cutting guide (1.40 mm MD)
(P b 0.001). Use of a patellar cutting guide resulted in increased patellar asymmetry and decreased accuracy in
obtaining desired patellar thickness in this prospective trial.

© 2015 Elsevier Inc. All rights reserved.

Resurfacing of the patella during total knee arthroplasty (TKA) is a
commonly performed procedure. Numerous randomized studies have
attempted to determine the necessity of patellar resurfacing in the set-
ting of a primary TKA [1–7]. These studies looked at factors believed to
increase revision rates including: anterior knee pain, knee functional
scores, patellar fractures, and patellar maltracking. Although a general
consensus has not yet been reached on this topic, the majority of sur-
geons in the US routinely resurface the patella during primary TKA.
Accordingly, a number of principles in patellar resection should be con-
sidered including: restoration of patellar height, performing symmetric
resection, avoiding under-resection, and minimizing overstuffing of the
patellofemoral joint [8].

The significance of this has been evaluated by examining complica-
tions associated with poor resection techniques such as 1) patellar frac-
ture, 2) patellar maltracking, and 3) disruption of the extensor

mechanism [8–12]. Asymmetric resurfacingmay lead to increased ante-
rior knee pain, instability, and revision rates [10]. Due to these compli-
cations, a number of techniques have been described in an effort to
optimize patient outcomes. Some advocate a haptic method, in which
the surgeon estimates the patellar resection thickness and symmetry
by feel while referencing anatomic landmarks such as the insertion
sites of the quadriceps and patellar tendons [13]. The use of patellar re-
section cutting guides or jigs is another popular method utilized by
many surgeons [14]. Recently, a novel freehand resection technique in
which the posterior surface of the patella is divided into quadrants has
been described [15]. Ring tipped calipers are utilized to determine the
height of the remaining patella in each quadrant and the patella can then
be accurately resected to the desired level based on these measurements.
At our institution all threemethods are routinely used for patellar resection.

Patellar complications during TKA continue to be a problemaffecting
approximately 7% of patients undergoing primary TKA [16]. Although
various studies have described individual results of patellar resections
methods, none have attempted to compare the efficacy of various tech-
niques in a head to head fashion. The following randomized prospective
trial compares three commonly used patellar resection techniques: the
use of a patellar cutting guide, haptic feedback, and the four quadrant
technique. The main purpose of this study was to determine the most
efficient method to symmetrically resurface the patella to the desired
thickness during primary TKA. Additionally, this study assesses surgeon
efficacy in patellar resection when learning a new technique as com-
pared to their historically preferred method.
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Materials and Methods

After approval from our institution’s internal review board and our
department’s orthopedic research review committee, a total of 90 pa-
tients undergoing TKA were prospectively enrolled into this random-
ized controlled trial (registered at www.clinicaltrials.gov) prior to
surgery (Fig. 1). To be considered for the study, patients had to meet
the following inclusion criteria: undergoing elective primary TKA with
patellar resurfacing, willing to participate, and able to provide informed
consent. Patients were excluded if they were undergoing revision TKA,
were not definitively having their patella resurfaced at the time of
TKA, or were unable or unwilling to provide informed consent. All sur-
geries were performed by one of three experienced arthroplasty sur-
geons (AJK, MJT, and RTT) who each enrolled a total of 30 patients
(total n = 90). Within each of these three subgroups (A, B, and C) of
30 patients, patients were equally randomized to have their patella
resected by one of the following three techniques during TKA: 1) use of
a standard cutting guide, 2) freehand resection with haptic feedback or
3) freehand resection guided by four quadrant measurements. A total of
10 patients per surgeonwere randomized to each technique. This resulted
in 30 patients randomized to each technique across all surgeons (Table 1).

Each of the three surgeonswas familiar with all three resection tech-
niques; however, they each preferred one of the techniques over the
other two and historically performed the vast majority of their patellar
resections in that manner. Prior to the study, no two surgeons preferred
the same technique (Table 1). As a result, each surgeon was more

experienced with their own preferred resection method, but they had
at least used the other two techniques previously.

Informed consent was obtained from all patients in the clinical set-
ting during their pre-surgical appointment. Randomization was com-
pleted by envelope system by an independent member of the study
team that did not participate in the surgery or data collection (CLC).
Each surgeon was provided with 30 sequentially numbered envelopes
(1 through 30) that each contained a single data collection sheet. Sur-
geons were not allowed to open the envelopes until they were in the
operating room. The technique to be performed was indicated on the
data sheet in addition to the outcome measures. All procedures were
performed entirely by the staff surgeons and they were timed from
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♦

♦

Fig. 1. Flow chart illustrating patient enrollment.

Table 1
Patient Allocation.

Cutting Guide Haptic Feedback 4 Quadrant

Resections Performed
by Surgeon A

10a 10 10

Resections Performed
by Surgeon B

10 10a 10

Resections Performed
by Surgeon C

10 10 10a

A total of ninety patients were enrolled. There were thirty patients per surgeon and thirty
patients per technique.

a Indicates the surgeon’s historically preferred technique.
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