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The Analysis of Risk Factors in No Thumb Test
in Total Knee Arthroplasty

Jee Hyoung Kim, MD, Song Lee, MD, Dong Oh Ko, MD,
Chang Wook Yoo, MD, Tae Hwan Chun, MD, Jung Soo Lee, MD

Department of Orthopedic Surgery, Seoul Sacred Heart General Hospital, Seoul, Korea

Background: We would like to analyze the risk factors of no thumb test among knee alignment tests during total knee arthro-
plasty surgery.

Methods: The 156 cases of total knee arthroplasty by an operator from October 2009 to April 2010 were analyzed according to
preoperative indicators including body weight, height, degree of varus deformity, and patella subluxation and surgical indicators
such as pre-osteotomy patella thickness, degree of patella degeneration, no thumb test which was evaluated after medial prepa-
tella incision and before bone resection (1st test), no thumb test which was evaluated with corrective valgus stress (2nd test, J
test), and the kind of prosthesis. \We comparatively analyzed indicators affecting no thumb test (3rd test).

Results: There was no relation between age, sex, and body weight and no thumb test (3rd test). Patellar sulcus angle (p = 0.795),
patellar congruence angle (p = 0.276) and preoperative mechanical axis showed no relationship. The 1st no thumb test (o = 0.007)
and 2nd test (p = 0.002) showed significant relation with the 3rd no thumb test. Among surgical indicators, pre-osteotomy patella
thickness (p = 0.275) and degeneration of patella (p = 0.320) were not relevant but post-osteatomy patellar thickness (o = 0.002)
was relevant to no thumb test (3rd test). According to prosthesis, there was no significance with Nexgen (o = 0.575). However,
there was significant correlation between Scorpio (p = 0.011), Vanguard (o = 0.049) and no thumb test (3rd test). Especially, Scor-
pio had a tendency to dislocate the patella, but Vanguard to stabilize the patella.

Conclusions: No thumb test (3rd test) is correlated positively with 1st test, 2nd test, and post-osteotomy patella thickness.
Therefore, the more patella osteotomy and the prosthesis with high affinity to patellofemoral alignment would be required for cor-
rect patella alignment.
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The no thumb test is the most common and convenient
clinical examination technique that is used to evaluate pa-
tellar alignment during total knee arthroplasty (TKA)."”
Although some studies question the reliability of the test
due to its oversensitivity,4) we believe the test could be a
useful diagnostic aid. Unfortunately, the test is carried out
at almost the last stage of operation and hence the sur-
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geon’s option for correcting patellar alignment is limited
to lateral retinacular release. Therefore, we designed this
study to explore ways to predict patellar instability in the
early stage of operation.

In this study, we analyzed the impact of various in-
dicators on the no thumb test (3rd test) performed after
bone resection and implant insertion: preoperative indica-
tors, age, gender, weight, the degree of varus deformity and
radiologic patellar subluxation; pre-osteotomy intraopera-
tive indicators, the patella thickness before bone resection,
degree of patella degeneration, and the 1st no thumb test
performed between medial patella incision and bone re-
section (1st test), and the 2nd no thumb test performed
with corrective valgus stress (2nd test; J test); and post-
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osteotomy intraoperative indicators, the patella thickness
after bone resection and the kind of prosthesis.

METHODS

Materials

A total of 156 patients (156 cases) who underwent TKA
between October 2009 and April 2010 were enrolled in
this study. There were 149 females (95.5%) and 7 males
(4.5%) with a mean age of 68.7 years (range, 53 to 83
years). The prosthesis used was Nexgen (LPS-Flex, Nex-
gen, Zimmer, Warsaw, IN, USA) in 13 cases (8.3%), Scor-
pio (NRG, Osteonics, Stryker, NJ, USA) in 50 cases (32%),
and Vanguard (Vanguard Knee System, Biomet, Warsaw,
IN, USA) in 93 cases (59.7%).

Surgical Technique

The surgery was performed by the same surgeon via a
medial parapatellar approach in all cases. Distal femoral
bone resection was done with 5° to 6° of external rotation
relative to the posterior condylar axis using a sonography-
guided extramedullary alignment guide system.”” Proxi-
mal tibial resection was done using an extramedullary
alignment guide. The posterior cruciate ligament was
removed and a prosthesis was inserted in all cases. If the
post-osteotomy no thumb test (3rd test) was positive, a lat-
eral release (patellar retinacular peel) was performed.”'” A
tourniquet was applied at 250 mmHg during surgery in all
cases. A suction drainage was not used after surgery in all
cases.

Methods

All the patients’ weight and height were measured before
surgery. The sulcus angle, congruence angle, and mechani-
cal axis angle were measured on the preoperative radio-
graphs. The pre-osteotomy patella thickness, degree of
patella degeneration, and post-osteotomy patella thickness
were evaluated. Intraoperatively, the 1st no thumb test
(Ist test) was performed before bone resection to assess
patellar dislocation with the knee in flexion after partial
removal or incision of the medial retinaculum, anterior
cruciate ligament, posterior cruciate ligament, medial me-
niscus, patellofemoral ligament, infrapatellar fat pad, and
osteophyte. Then, the 2nd no thumb test (2nd test; J-test)
was performed to assess patellar dislocation with a valgus
force applied. After bone resection and implant insertion,
the 3rd no thumb test (3rd test) was performed under the
same condition. If patella dislocation was observed in the
test, a lateral release was performed. This was followed by
the 4th no thumb test in which a patella that slips laterally

from the femoral trochlear groove or remains 2 cm away
from the medial femoral condyle was considered positive.

Statistical Analysis

Logistic multiple regression analysis was performed to
evaluate the effects of all valuables above mentioned. Re-
ceiver operating characteristic (ROC) curves of the those
significant valuables were analyzed to calculate the sensi-
tivity and specipicity to the 3rd no thumb test (3rd test). A
p-value < 0.05 was considered statistically significant and
dBSTAT 5.0 (2010; DBSTAT Co., Seoul, Korea) was used
for statistical analysis.

RESULTS

The preoperative indicators including age, weight, height,
and gender were not correlated with the no thumb test (3rd
test). The preoperative radiographic indicators including
the sulcus angle, congruence angle, and the mechanical
axis angle were not related with the no thumb test (3rd
test; p = 0.795, p = 0.276, and p = 0.593, respectively). The
Ist no thumb test and the 2nd test performed with a varus
force applied before bone resection were correlated with
each other and the 2nd test was correlated with the 3rd test
that was performed after bone resection (p = 0.007 and p =
0.002, respectively). The 3rd no thumb test was not related
with the pre-osteotomy patella thickness (p = 0.275) but
was correlated with the post-osteotomy patella thickness (p
=0.002).

With regard to the kind of prosthesis, Nexgen was
not correlated with the 3rd no thumb test (p = 0.197).
Scorpio and Vanguard were correlated with the 3rd no
thumb test, causing more patella dislocation (p = 0.011)
and more patellar stability (p = 0.049), respectively.

Of the results we obtained, significant results were
examined in more detail. 3% of the cases was positive in
the st test, 48% was positive in the 2nd test, and 10% was
positive in the 3rd test. In the 4th test that was done after
the lateral release, 4% of the cases were positive. Of the 4
cases that were positive in the 1st test, all were also posi-
tive in the 2nd test, 2, in the 3rd test, and 1, in the 4th test.
Of the 78 cases that were positive in the 2nd test, 15 were
positive in the 3rd test indicating a 19.2% positive predic-
tive value. Of the 78 cases that were negative in the 2nd
test, 76 were negative in the 3rd test, indicating a 97.4%
negative predictive value. Of the 17 cases that were posi-
tive in the 3rd no thumb test, 15 were positive in the 2nd
test, indicating 88.2% sensitivity. Of the 139 cases that
were negative in the 3rd no thumb test, 63 were positive in
the 2nd test, indicating 54.7% specificity.
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Table 1. Area Under the Receiver Operating Characteristic Curves

Test result variable(s) Area Standard error Asymptotic sig 95% Confidence interval
Jtest (2nd test ) 0.765 0.051 0.004% 0.666-0.865
Post-osteotomy patella thickness 0.729 0.083 0.012* 0.567-0.891
Nexgen 0.449 0.084 0.575 0.285-0.613
Scorpio 0.731 0.081 0.011% 0.572-0.891
Vanguard 0.320 0.082 0.049% 0.158-0.482

*p <0.05.
ROC curve Of the 17 cases that showed instability in the 3rd no
Source of the curve thumb test, Vanguard was used in 3 cases and Scorpio was
— Jtest _ used in the remaining 14 cases.
—— Patellar thickness after cutting . .
---- Nexgen Comparative ROC curves show the sensitivity and
1.09 7 \SlcorpiOdN RGC  &—— - specipicity of these factors toward 3rd no thumb test. J test
--~-Vangad [/ 4 .
S Refgrence ine /= P (2nd no thumb test, p = 0.004), Scorpio (p = 0.011) and
__________________ e post-osteotomy patella thickness (p = 0.012) is significant
o84  fo s predictors of 3rd no thumb test. Nexgen was not signifi-
......... /,.//‘f:" / cant (p = 0.575) and Vangard was significant stabilizer of
S 3rd no thumb test (p = 0.049) (Table 1, Fig. 1).
> 061
& DISCUSSION
c e /I
3 04 R / Lateral retinacular release has been performed by some
e / authors on patients with a positive no thumb test or poor
o A patellar alignment during TKA,"'” but its impact on the
0247 e blood supply of the patella remains controversial."""
g The authors of this study believe that a proper mea-
] sure for improving patella tracking should be taken before
0.0 o bone resection to reduce the risk of worsening the blood
0.0 0.2 0.4 0.6 0.8 1.0 supply of the patella. However, the no thumb test and
1-Specificity other examination methods may not be helpful because

Fig. 1. Receiver operating characteristic (ROC) curves show the sensitivity
and specipicity of factors toward 3rd no thumb test. J test (2nd no thumb
test, p = 0.004), Scorpio (p = 0.011) and post-osteotomy patella thickness
(p =0.012) are significant predictors of 3rd no thumb test. Nexgen was
not significant (p = 0.575) and Vangard was significant stabilizer of 3rd no
thumb test (p = 0.049). J test (2nd no thumb test) has high sensitivity but
low specificity and post-osteotomy patella thickness has relatively high
specificity but low sensitivity.

Regarding the relationship between the kind of
prosthesis and the 3rd no thumb test and the 4th no
thumb test, Scorpio was the implant inserted in the 6 cases
that showed instability in the 4th no thumb test that was
carried out after lateral release (patellar retinacular peel).

they are designed to be performed after bone resection. It
is our understanding that if the risk of patella dislocation
can be assessed before bone resection in the 1st or 2nd no
thumb test, the surgeon can have more options for proper
patella tracking ranging from the established methods of
using a small patellar prosthesis, lateral placement of a
femoral implant, medial placement of a patellar implant,
and increasing external rotation of a femoral implant to
the methods we documented in this study including the
use of a patella-friendly femoral prosthesis and a large pa-
tella osteotomy.

We assessed the pre- and intra-operative indica-
tors in this study. Age and gender are the basic variables
required in all medical studies. The degree of varus defor-
mity before surgery is thought to be associated with patella
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Fig. 2. Scorpio shows a narrow trochlea
but Nexgen has a broad trochlea. Van-
guard has a broader one. These diffences
of shape could partially explain the pa-

Scorpio

Nexgen

dislocation and closely related with the Q angle. Assuming
the preoperative degree of patella subluxation as a risk
factor of postoperative patella maltracking, we measured
the sulcus angle and congruence angle that have been
commonly used to assess patella subluxation. Although
the relationship between the patella thickness and patella
degeneration have not been addressed in any previous
studies, we suspected a relationship between them and in-
vestigated them in this study.

Some authors found a strong association between
tourniquet application and the no thumb test and sug-
gested to perform the test with the tourniquet deflated
due to the hypersensitivity of the test.'” In contrast, many
studies showed that tourniquet release before wound clo-
sure results in increased blood loss and surgical time and
no difference in the incidence of postoperative complica-
tions.'*"” Therefore, we attempted to explore indicators
that can be measured without tourniquet release in this
study.

The no thumb test was positive in 10% of the pa-
tients (17 cases), a low positive rate compared to the
previous studies. Tourniquet inflation pressure was > 300
mmHg in most studies,”**” but we maintained the pres-
sure at 250 mmHg based on our experience. Although we
did not release the pressure during surgery, the relatively
low pressure may have partially contributed to the low
positive rate, which should be investigated in further stud-
ies.

Of the 2 cases that were positive in the 3rd no
thumb test after bone resection, 1 was also confirmed
positive in the 4th test performed after lateral release. We
attributed this to the hypersensitivity of the test that was
done without tourniquet release. In addition, lateral insta-
bility was not observed in a test using one towel clip with

Vanguard tellar stability.

the tourniquet applied although we did not describe it in
this study.

The low positive rate in the 3rd no thumb test may
have been associated with the 5° to 6° of external rotational
femoral ostetomy during procedure that contributed to pa-
tellar stability.m In most studies, 3° of external rotation off
the posterior femoral condyles is recommended.”*” How-
ever, some authors suggested > 3° of external rotation in
Koreans due to the bone structure differences,”*” which
is congruent with our findings and has been practiced in
surgery at our institution.

With regard to the kind of femoral prosthesis, Scor-
pio has so narrow a femoral trochlear groove that the pa-
tella might slip laterally (Fig. 2). In contrast, Vanguard and
Nexgen have a patella-friendly femoral trochlear groove
that is relatively wide and tilted to allow the patella to be
on track. Especially, Vanguard has the widest femoral
groove among the three prostheses. We think the relation-
ship between the size and shape of different prostheses and
patella tracking should be addressed in further studies.

One of the limitaitons of this study is that it is solely
based on intraoperative examination findings without
long-term follow-up. We believe our study results should
be confirmed by a long-term follow-up study including
clinical results. Another limitation is that the impact of
tourniquet could not be completely ruled out. However,
the significance of this study can be found in the fact that
we suggested an examination method using pre-osteotomy
indicatrors to predict post-osteotomy patellar stability.
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