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ABSTRACT

The purpose of this study was to radiographically de-
termine the effectiveness of the McConnell mediai glide
patellar taping technique. Twenty apparently healthy
men, between ages 18 and 35, participated in this study.
Subjects underwent a series of three radiographs in a
modified Merchant view. First, a bilateraltangential view
of the patellofemorai joints was taken to establish a
baseline. Next, the same view was obtained with the
experimental knees taped using the McConnell medial
glide technique. Subjects then underwent a standard-
ized exercise protocol to stress the tape and the ac-
companying knee structures. This was followed by a
third view of the patellofemoral joints. Radiographs
were measured using the Merchant congruence angle
and analyzed statistically with dependent, mean differ-
ence tests. Results from this study indicate that the Mc-
Connell medial glide technique was effective in signifi-
cantly moving the patella mediaily (P = 0.003), but that
the tape was ineffective in maintaining this significance
after exercise (P < 0.001). in 3 subjects (15%) of this
sample, the tape was ineffective in moving the patella
medially in any degree. One interesting finding was that
exercise caused a statislically significant (P = 0.016)
lateral shift from baseline in the control knees. This may
suggest some clinical significance for pateliar taping in
preventing excessive lateral shift.

Patellofemoral pain is a common complaint among patients
in the orthopaedic setting (Refs. 1-9, 14-17, 20, 22, 24,
25, 28-37; MG Kowall et al., unpublished data, 1993).
Derscheid and Feiring* found that 30% of the patients seen
in their clinic had patellofemeral pain. The causes of patel-
lofemoral pain are numerous, but ene of the most common
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causes is lateral tracking syndrome 51324153132 go .
causative factors of lateral tracking of the patella include
bony abnormalities, lateral retinacula tightness, Hliotibial
band tightness, hamstring muscles tightness, gastroene-
mius muscle tightness, elongated patellar tendon or pa-
tella alta, lower extremity malalignment, such as genu val-
gum, increased Q angle, femoral anteversion, genu
recurvaturp, external tibial torsion, excessive foot prona-
tion, and trauma.* %% Many authors have suggested that
a muscalar imbalance between the vastus medialis and
vastus lateralis muscles also contributes to a lateral track-
ing 16112425 Many treatment regimens have been devel-
oped to rehabilitate patellofemoral disorders such as track-
ing disorders. Most of these programs invelve a customized
quadriceps muscles strengthening program combined
with one or more of the following: flexibility training,
proprioceptive training, endurance training, bracing or
external support, foot ortheses, medications, patient
education, modalities, and, in severe cases, surgical
illterventiﬂh. 1,3.7.14, 15,24,25,31-35

Bracing and external support as a means of conservative
management have been described.”®%-27 Pajumhg®
reported suicess using a dynamie patelar brace that exerts
2 medial force on the lateral surface of the patella. Levine
and Splain® also reported successin decreasing pain using
an infrapatellar strap.

McConnell taping, another recent means of treatment
with extermal support, is frequently mentioned in the
literature, 5924253323557 MoConnell®® introduced this
technique and her program in the mid 198Ds as a means of
cantrolling patellar maltracking, decreasing pain, and en-
hancing quadriceps museles rebabilitation. The taping is
intended to:serve as a customized brace that helps control
lateral patellar maltracking, rotation, and tift. This pro-
gram also involves specific strengthening and stretching
activities. Initially, McConnell®® reported a 92% success
rate when using this program. On a later occasion, she re-
ported a 96% success rate within the athletic pupulation
and a 75% success rate within a workers’ compensation
population.® Gerrard,® in a clinical trial of the McComnell
program, reported that 86% of his subjects resumsed pain-
free normal activity and retained these resuits at a 12-
month follow-up examination. Both McConnell's and Ger-



use of taping. .
A controlled study (MG Kowall e al., unpublisheq data,
1993) compared rehabilitation success between taped ang

METHODS AND MATERIALS

Subjects

This study was approved by the Human Subjects Commit.-
tee at Idaho State University before its commencernent,

extremity abnormalities. Eligibilicy requirements for in-
clusion into this study consisted of the following: 1) no his-
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minutes, The methods anpd risks of this study wepg
explained faily to each subject before testing.

During the course of the study, each subject’s radiq.
gT:aphs were coded with ap identifying letter and marked

avoid errors during dats analysis and g ensure the
subjeet’s iconﬁdentiality.

Protoco! |

Subjects neeting the stated eligibility Yequirements were
assessed for Jeg deminance by a functiona] test of kicking
a ball, Thiks resulted in 18 right-leg dominant and 9 left-leg
dominant subjects. Dominant and nendominant lower ex-
tremities were then randomly assigned, by the flipofa coin,
to either ap experimental lower extrernity Broup (received
patellar taping) or a contrel lower extremity group (no pa-
tellar taping). Nine subjects had theiy right legs taped, and

Figure 1. The radiographic technique used in this study is a
modified Merchar;t view in a pastial weighibearing position
with the knees flexed 4g°,
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authors to provide a more functional view of the patel-
lofernoral joints, since most functional activities are
weightbearing. This view also allowed for closed chain
active contraction of the quadriceps muscles during the
radiograph.

The experimental knee was then shaved, cleaned with
alcobol, prepared with Tuf-Skin spray-on tape adhesive
(Cramer Products Inc., Gardner, Kansas), and taped by one
investigator, The investigator was formally trained in the
McConnell technique and used the medial glide procedure,
applying Hypafix (Smith and N ephew DondJoy, Carlsbad,
California) and rigid strapping tape (Smith and Nephew
Dondoy) (Fig. 2).2

The investigator attempted to medially glide the patella
two quadrants of each subject’s patelar width when taping
the patella. Each knee was taped in full extension with the
guadriceps muscles relaxed. A second bilateral tangential
radiograph was taken in the same position as previously
described, Each subject then performed a standardized ex-
ercise protocol consisting of five sets of three repetitions,
each with a 1-minute rest between each set (Fig. 3). This
program was a modified version of the exercise protocols
used by Keetch,' Gross et al.,'? and Laughman et al.?® in
their studies on exercise and ankle taping. It was desipned
and selected because it allowed the subject to stress the
tape in a variety of common movement planes and because
it simulated many movements found in athletic activity.

This protocol was also selected since the approximate +

time of completion would approach the 10- to 15-minute

Figure 2. McCannell medial glide taping technigue on the leit
leg.
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Figure 3. This exercise program consists of the following:
e‘_ach subject began at the start posilion ang forward sprinled-
side shuffled to the right, back pedaled, ang side shuffled to
the left. The'subject then immediately began, a figure-of-8 pat-
térn and finished with 20 minisquats. This Constituted one rep-
etition. Eac[h subject performed five sets of three repetitions
each with a 1-minute rest period between each set.

time limit in which tape is commonly foung ¢4 break down
in other taping procedures.’ > The mean ey cice time
for subjects in this study was 16 minutes, 15 seconds (range
from 13 minutes, 53 seconds to 21 minutes, 15 soconds with
a standard deviation of 1 minute, 58 S€Conds), After exer-
cise, radiogiaphs of the subjects’ patellofer ..} joints were
taken using the same method previously gege ihed.

Radiographic Examination

Traditionally, the patellofemoral joint hag been examined
radiographically using the sunrise view 19 However. this
view is no longer considered the view of cjyg;ce amm;g or-
thopaedie sirgeons because more populay methods have
been developed.® The most popular methogg of viewing the
patellofemoral joint include the Merchgy, and Laurin
views. 01924262530 Walsh and Helzer-Juliy, 3 Suggest that
to be able to see lateral subluxation in thesg views the angle
of the knee should be from 30° to 45° of flexion since, at
more than 45° flexion, the patella is too deeply seatedin ’the
trochlea.

In this study, we used a modified Merchant vi ew of the
patellofemoral joint in a partial weightheaﬁng position as
previously described. The radiographs Were measured
using the Merchant congruence angle {(Fig. 4)10.26,27.2920
This method was chosen because it is an index of patellar
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Figure 4. The Merchant cangruence angle js measured by
bisecting the sulcus angle (ABC) with the reference line (BS).

Data Analysis

All data were analyzed using Statistical Processing for the
Social Sciences software (5PSS Inc., Chicago, Mlinois). Hy-
pothesis testing was conducted using a series of dependent,
mean difference tests with a significance level set at
P <0.05,

RESULTS

The results of pur study revealed no statistically sighiﬁcant
difference (P = 0.612) in the baseline radiographic values

radiographic Procedure was reliable,

To examine the effects of taping on the experimental
knees, a comparison was made between the baseline mea-
sures from each subject’s baseline radiograph and his after-
tape measures from hig second radiograph. This compari-
son, which revealed a statistically sigmificant difference
(P = 0.003), demonstrated the effectiveness of the taping
procedure in moving the patella medially an average of
approximately 9°. It should he noted, however, that in 3 of
the 20 subjects (15%) the tape was completely ineffective in
moving the patella medially in any degree. In these three

Ameripan dournal of Sports Medicin,

0.58%, implying that the tape was ineffective in maintaip-
ing the patella medially aftor exercise, For further evaly-.
ation, contparisons were made between radiographs of the
experimental knees after taping and radiographs of the
experimental knees afier exercise. This comparison alsg
revealed that the tape failed to maintajn the patelly
medially tp 5 significance level of P < 0.001. Radiographic
examination of gne subject (Fig. 5) clearly demonstrates
alterations in patellar movement (glide) at before- and
after-tape and exercise positions,

Furthenhore, tomparisens were made between the ra-
diographs of control knces’ baseline and the control knee
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Figure 6. The mean differences between experimental and
control knees on three successive radiographs: baseline,
after tape, and after exercise.

radiographs taken after exercise. This comparison
revealed a significant difference (P = 0.016), demonstrat-
ing that exercise alone caused the patella of the control
knees to move laterally by an average of approximately
4.6°, To verify this, further comparisons were made be-
tween the second control radiographs and the third after-
exercise control radiographs, and again significant values
were achieved (P = 0.015) (Tables 1 through 3, Fig. 6).

DISCUSSION

In this study, the experimental knees showed a significant,
response to the taping procedure with the patella moving
medially from baseline in 85% (17 of 20) of our subjects.
This response suggests that in a smaii percentage of the
sample (15%) patellar taping was an ineffective means of
correcting patellar malalignment. Patellar taping appears,
however, to be effective in the majority of the patient popu-
lation studied. On designing this study, we expected that
the medial glide technique would be effective in initially
moving the patella medially, but that the tape would not.
withstand the rigors of exercise and a lateral shift of the
patella would occur. These speculations were supported in
our data as evidenced by comparisons between baseline
and after-exercise radiographs on the experimental knees,
and comparisons between radiographs of the experimental
knee taken after exercise (Fig. 5). The mean differences

- TABLE 1
Baseline comparison of experimental knees with control knees®
Baseline Mean
radiographs difference SD Group range
Control to ~27.5 to 23.0
experimental 2.925 25.337 -56.0 to 60.0

% All values are in degrees.
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TABLE 2
Comparison of group experimental knee values”
I

xpegn::mal djﬂh%mce 3D Group range
Radiograph #1 to 9.050 11.653 ~56.0 to 60.0

Radiggraph #2 ~57.5 to 28.0
Radiograph #2 to B.475 5.111 ~57.5 to 28.0

Radiograph #3 ~55.0 to 39.0
Radiograph #1 to 0.575 12.176  -56.0 to 60.0

Radiograph #3 -55.0 to 39.0
“ All valyes are in degrees,

) TABLE 3
Comparison of group contrel knee values?®
Py Aference  SD Group range

Radiograph #1 to 0.500 7.928 -27.5 to 23.0

Radiograph #2 ~32.0 to 31.0
Radmgraph #2 to 6.275 10.486 -32.0 to 31.0

R@img:raph #3 ~23.0 to 30.0
Radiograph #1 to 5.375 9.049 -27.5 to 23.0

Radiograph #3 -23.0 to 30.0

* All values are in degrees.

between baseline and after-exercise radiographs showed
no statistidal difference and were nearly identical on the
experimental knees. The mean differences between radio-
graphs after taping and after-exercise radiographs on the
experimendal knees showed a strong statistical difference
that suggested a breakdown in the tape (Table 2, Fig. 6).

The radiographic procedure described here appeared to
be reliable #8 evidenced by a comparison between baseline
and the second untaped radiographs on the control knees.
The mean difference between these radiographs was not
significant with a difference of only 0.9°. We were sur-
prised, however, when comparing baseline to after-exercise
radiographs and when comparing the second untaped ra-
diographs to the after-exercise radiographs on the control
knee to find a statistical difference between values in both
cases (Table 3, Fig. 6). This suggests that exercise alone
may cause the patella to track more laterally than at rest.

There are several possible reasons for this phenomeneon,
although none could be substantiated without further
study. We speculate that the vastus medialis oblique
muscle may fatigue during exercise, allowing the patella to
track laterajly. Also, the lateral structures such as the jli.
otibial band may tighten because of enlargement of the
tensor fascig lata and quadriceps museles {secondary to
fluid and bléod shifis that occur during exercise) causing
the pateila to track more laterally.>®! Another possible
mechanism to explain this lateral movement of the patella
after exercise may he that the medial patellar constraints,
such as the medial retinaculum, become more elastic dur.
ing exercise, allowing the stronger lateral structures {e.g.,
iliotibial band, lateral retinaculum, and vastus lateralis
musele) to pull the patella in that divection 5 11

Because the experimental knee values after exercise
were similar to baseline values and the eontrol knees val-
ues afler exercise were significantly more lateral to base-
line values, we reevaluated our thinking about the tape’s
effectiveness. Our data showed an average lateral shift of
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exercise radiographs in the contrg] knees (Table 3, Fig. 6). centage of the sample studieq (16%), the tape was inefy,

In the experimenta} knees, however, when comparing tive in moving the patella medially One interesting ﬁ;fd e
baseline radiographs with after-exercige radiographs, the was that exercise caused 4 Statistically significant lagt,emtnir
tape maintained the patella medially from baseline by an shift in the patells from baseline in the contro] kneeg ;Ia

Suggest that the tape was somewhat effective in prevent- evident in the €Xperimental kneeg This ng ma
ing an excessive lateral shift of the paiella beyond bage- suggest some clinical significance for pateliar taping in prg
line after exercise. Further research into this finding is venting this excessive lateral shift urther research into
necessary to reach definijte conclusions. this area is needed.

We recognize that this study has several limitations in Since this was a relatively smali Study using apparenti
relating these findings to a Patient population with symp- healthy men, larger prospective studjeg involving 4 Sym g
tomatic patellofemoraj disorders, These limitations were tomatic Population are needed t0 8upport these claims anl;l_

accepted, however, to generate some jnitial baseline dagg prove the efficacy of patellar taping.

arena. We used an apparently healthy homogenous male
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