DIAGNOSTIC ACCURACY OF THE MODIFIED PHALEN TEST COMPARED

DIAGNOSTIC ACCURACY OF THE MODIFIED PHALEN TEST COMPARED TO
OTHER CLINICAL MANEUVERS IN CARPAL TUNNEL SYNDROME: A CROSS-
SECTIONAL STUDY

LAWEEN OMER MUSA AL MIZWRI, MB.CHB. FIBMS (Orthopedics) *

Submitted 01 June 2025; accepted 14 July 2025

ABSTRACT

Background: Carpal Tunnel Syndrome is one of the most common upper limb compression
neuropathies with several tests/signs used for the assessment in clinical diagnosis. This study
aimed to assess the effectiveness of the Modified Phalen test in the diagnosis of Carpal Tunnel
Syndrome compared to other tests and electrodiagnostic studies.
Methodology: A cross-sectional diagnostic accuracy study was conducted to assess the
effectiveness/validity and accuracy of the Modified Phalen test for the diagnosis of Carpal
Tunnel Syndrome and compare it to the other available signs/tests. It took 5 months to enroll a
total of 100 cases, i.e. hands. The validity, strength of association, and accuracy were assessed
using SPSS version 26.
Results: Tinel’s sign P <0.001, Durkan test P = 0.006, and Modified Phalen Test P = 0.027,
with very strong and strong correlation; Phi = 0.387, 0.275 and 0.222, while Phalen test was
not significant, P = 0.086 and Phi = 0.172. The modified Phalen test showed an accuracy of
78% second to the Durkan test's 81% and had a sensitivity of 85.7% higher than Tinel’s sign
of 52.4% and the Phalen test's 60.7%, and lower than the Durkan test's 89.3%.
Conclusion: The modified Phalen Test shows moderate diagnostic utility with good sensitivity
but poor specificity, suggesting its use may be helpful in screening but not confirmation of
Carpal Tunnel Syndrome.
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C arpal Tunnel Syndrome (CTS) is one
of the most common upper limb
compression neuropathies, accounting for
up to 90% of entrapment neuropathies!'’.
According to the duration, the disease can
be divided into acute CTS, which is less
common and occurs due to a rapid,
sustained rise of pressure in the carpal
tunnel, as in fractures and dislocations
around the wrist, and chronic CTS, which is
more common with symptoms lasting for
months to years. The exact etiology of
increased carpal tunnel pressure remains
uncertain, several conditions elevate the
risk of CTS, such as Diabetes Mellitus,
Obesity, Rheumatoid arthritis, Pregnancy,
Hypothyroidism, Acromegaly, Cysts, or

tumors within the tunnel.'®). The condition
is commonly seen in middle-aged
individuals and is more commonly among
females, with a 3:1 female-to-male ratiol’.
CTS is a multifactorial condition typically
arising from a combination of patient-
specific,  occupational, social, and
environmental  factors.  The  exact
pathogenesis of CTS is not clear and several
theories describe the condition including;
mechanical compression theory which
explains the symptoms of CTS as an
outcome of median nerve compression in
the carpal tunnel; thus the main factors are
overuse, exertional strain, hyperfunction,
prolonged tool grasping and repeated or
prolonged wrist extension, while the theory

* Lecturer /College of Medicine University of Duhok. Head of department of Orthopedics and trauma /Azadi
general teaching hospital /Duhok +964 750 4575306 Gmail: - laween.musa@uod.ac

54

https://doi.org/10.31386/dmj.2025.19.2.6




Duhok Medical Journal

Volume 19, Issue 2, 2025

of microvascular insufficiency focuses
more on the nutrient and oxygen supply
which takes place due to their depletion
from lack of blood supply. Finally, the
vibration theory explains the symptoms in
cases where a long-term effect of vibration
tools on the median nervel!®!,

Classically, the clinical presentation of CTS
includes numbness, pain, and tingling
sensations in the distribution of the median
nerve, which consists of the thumb, index,
middle finger, and radial side of the ring
finger, and is aggravated by activities that
require wrist flexion and at night. The
distribution of these symptoms can vary,
ranging from localized discomfort at the
wrist, encompassing the entire hand,
radiating to the forearm, or extending
upward beyond the elbow to the shoulder™
21 In advanced cases, patients might
present with hand weakness, reduced grip
strength, and might reach a degree of
difficulty in performing fine motor tasks!'>-
51 During the physical examination,
sensory loss or weakness within the median
nerve distribution may become apparent,
possibly diminished strength in thumb
abduction and opposition, and atrophy of
the thenar eminence as well. Various
provocative tests exhibit varying degrees of
sensitivity and  specificity.  Several
maneuvers are accessible to reproduce CTS
symptoms, such as Tinel's sign, Phalen's
test, and Durkan's test!!¢'7]. Nevertheless,
the gold standard test for the diagnosis and
assessment of severity remains the Nerve
Conduction Study (NCS), which also helps
to rule out other causes of similar signs and
symptoms!!].

Koris et al described a diagnostic test
combining the sensitivity of the Semmes-
Weinstein monofilament measurement and
the specificity of the wrist flexion
provocative test, which has been evaluated
in a group of 21 patients (33 hands) with
electrodiagnostically verified carpal tunnel
syndrome and 30 asymptomatic hands
(controls). This combined test was shown to
be more sensitive and specific than the

Phalen test alone. Nevertheless, it was not
widely practiced!'®. Bilkis et al developed
a modified Phalen test on 66 hands, which
included sensory testing in Phalen’s
position using the Semmes-Weinstein 2.83-
unit monofilament as a screening tool for
CTS diagnosis!'”). The results demonstrate
greater accuracy of the modified Phalen test
than Phalen’s test for predicting CTS!".,

This study aims to assess the effectiveness
of the Modified Phalen test in the diagnosis
of Carpal Tunnel Syndrome compared to
other tests and nerve conduction studies.

PATIENTS AND METHODOLOGY

This study was conducted as a cross-
sectional  diagnostic  accuracy  study
assessing the effectiveness/validity of the
Modified Phalen test for the diagnosis of
Carpal Tunnel Syndrome. The study was
conducted during a 5-month interval. Cases
were collected from an outpatient
Orthopedic clinic/Azadi General Hospital.
A total of 100 cases were enrolled
conveniently due to the limitation in the
number of cases presenting with such
complaints. Inclusion criteria included:
patients above the age of 18 with clinical
signs and symptoms of carpal tunnel
syndrome. The exclusion criteria included:
patients under the age of 18 years, patients
with  cervical  radiculopathy, and
pregnant patients in order to have a pure
sample of cases without any confounding
factors, as in pregnancy the symptoms can
resolve after pregnancy while in cervical
radiculopathy the pathology is not in Carpal
Tunnel Despite the symptoms.

The permissions were obtained from the
necessary authorities, and all patients were
assured of the privacy of their information,
only the final results of the study will be
published.

Each case was initially assessed through a
thorough history for symptoms relevant to
Carpal Tunnel Syndrome. Once the disease
was suspected, each case was examined
with specific tests and signs. These
tests/signs included Tinel’s test, re-
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experience of the tingling sensation or
discomfort with the examiner tapping
lightly over the distal wrist at the site of the
median nerve, Phalen test which is done
through  wrist flexion that causes
compression of the median nerve in the
tunnel and reproduction of patients
symptoms, Durkan Test which is done
when the patient forearm is supinated and
then the examiner applies direct pressure
over the carpal tunnel (median nerve)
between the thenar and hypothenar
eminence for 30 seconds. Modified Phalen
test, which is done through the application
of the traditional Phalen test with the
application of Semmes-Weinstein 2.83-unit
monofilament perpendicularly to the
palmar and lateral surface of the distal
fingers until it bends to assess the sensation
to the fingers with the median nerve
distribution, as seen in figure (1)!"1]. Later,
each case was sent to perform a nerve
conduction study (NCS) to confirm the
diagnosis. The test performers were blinded
to NCS, and only their results were handed
to the researcher.

Figure 1: Modified Phalen Test

Data were later input into an Excel
worksheet, which was then converted to
SPSS version 26. These data were analyzed
with the same application to determine the
correlation of the Nerve Conduction Study
to all four clinical tests, provided with their
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Odd ratio, 95% Confidence Interval (CI),
and P value. A P value of < 0.05 was
regarded as statistically significant. The
positive  likelihood ratio, negative
likelihood ratio, and accuracy test were also
assessed Phi test was used to assess the
strength of association; > 0.25 indicated a
very strong association, > 0.15 indicated a
strong association, > 0.10 indicated a
moderate association, > 0.05 indicated a
weak association and > 0 indicated no
association or very weak association. Using
Bivariant correlation, the validity of each of
the four clinical tests was assessed; the cut
point of the P value was the same.
Furthermore, the sensitivity and specificity
of each clinical test were calculated
compared to the standard Nerve
Conduction Study. The accuracy of the tests
was assessed compared to the gold standard
NCS. The formula used {Accuracy = (TP +
TN) /(TP + TN + FP + FN)}.

RESULTS

In Table (1) the correlation of the Nerve
Conduction Study to other clinical tests is
shown. Tinel’s test is seen to be statistically
significantly correlated to the findings on
NCS with an Odd ratio (OR) = 0.71 and a
95% Confidence Interval C.I. of 0.6-0.8. As
of the Phalen test, the correlation was found
non-significant with a P value of 0.086 and
a 95% C.I. of 0.86-7.76, while the OR =
2.58. Durkan test showed a statistically
significant value at P values of 0.006, while
the OR =5 and 95% C.I. was 1.47-17.03.
Finally, the Modified Phalen test is
significant with a P value of 0.027, with an
OR =3.6and a95% C.I. of 1.10-11.74. The
Phi of Tinel’s test showed the highest Phi =
0.387 and indicated the strongest
association, followed by the Durkan test Phi
= 0.28 which also indicates a very strong
association, and then the Modified Phalen
test Phi = 0.22 which indicated a strong
association. In addition, the Phalen test was
not significant, it showed the lowest Phi =
0.17 which also indicated a strong
association.



Duhok Medical Journal

Volume 19, Issue 2, 2025

Table (1). The correlation of Nerve Conduction Study test to other clinical tests.

Nerve Conduction 95%
. Pearson Odd
Study Phi . . Confidence P value
- — Correlation Ratio
Negatlve Positive Interval
Wit Count 16 40
0, 1 1 0, 0
Tinel’s fost 7o within NCS—100.0% - 47.6% 307 14966 0714 0.6-08  <0.001
Positive Cormii 0 44
% within NCS  0.0% 52.4%
Wi Count 10 33
0, 1 1 0 0,
Phalen test 7% within NCS — 62.5%  39.3% ;) ;955 2.576 0.86-7.76  0.086
Positive Cormii 6 o1
% within NCS  37.5%  60.7%
Negative Count 6 9
Durkan test % within NCS  37.5% 10.7%
Positive  Count 10 75 0.275 7.56 5 1.47-17.03 0.006
% within NCS  62.5%  89.3%
. Count 6 12
Negative s
Modified % within NCS  37.5% 14.3%
0.222 491 3.6 1.10-11.74 0.027
Phalen test Count 10 72
Positive .
% within NCS  62.5%  85.7%

Figure 2. Demonstrates the sensitivity and
specificity of different Clinical tests for
Carpal Tunnel Syndrome compared to the
gold standard NCS. The most sensitive test
was the Durkan test 89.3% followed by the
modified Phalen test 85.7%. The least
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sensitive tests were Phalen and Tinel’s test,
60.7% and 54%, respectively. While as
regards specificity, the most specific test
was Tinel’s at 100% followed by the Phalen
test at 62.5%. Durkan and Modified Phalen
tests showed a specificity of 37.5% each.
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Figure 2. Demonstrates the sensitivity and specificity of different Clinical tests for Carpal Tunnel

Syndrome compared to the gold standard NCS
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Table (2). Sensitivity and Specificity of different clinical tests.

Nerve Conduction Study

Variable e s o e o o Positive Negative
Sensitivity %, Specificity %, Accuracy%o, Likelihood  Likelihood
C.L C.L ClL . :
ratio ratio
. 85.7 37.5 78%
Modified Phalen ¢ 4 g5 4 (15.2 - 64.6) (68.6 — 85.7) 1.37 0.38
o 52.4 100 60 %
Tinel’s test (412 - 63.4) (79.4 -100.0) (49.7 - 69.7) v U
60.7 62.5 61 %
Phalen test (49.5-71.2) (35.4— 84.8) (50.7 - 70.6) 1.62 0.63
89.3 37.5 81%
Durkan test (80.6 — 95.0) (15.2 — 64.6) (71.9 — 88.2) 1.43 0.29

As seen in table (2). The specificity and
sensitivity of all four clinical tests were
assessed based on the gold standard Nerve
Conduction Study. The Durkan test was the
most sensitive with 89.3% (C.I. 80.6% -
95.0%) followed by the Modified Phalen
test with 85.7% (C.I. 76.4% - 92.4%).

10
Uk

08 |
|

Sensitivity

Phalen test and Tinel’s test were least
sensitive, 60.7% (C.I. 49.5% -71.2%) and
54% (41.2% - 63.4%), respectively. The
accuracy test was used to identify the
accuracy of each test compared to the gold
standard.

L= Source of the
o Curve
Tinals tes1
Fhalan test
Durkan test
WModiied Phalen tast
Raference Line

0.0 02 04 06 08 10
1 - Specificity

Diagonal seagments are produced by tiss
o g p ¥

Figure (3). ROC Curve analysis comparing the clinical tests of Carpal Tunnel Syndrome to the Gold
Standard Nerve Conduction Study

Figure 3 demonstrates the ROC curve
analysis of the clinical signs. The modified
Phalen test showed a non-significant result
with a p-value of 0.142. Additionally, the
Area Under the Curve (AUC) of MPT was
0.616 indicating a poor value. Tinel’s test
shows a significant result with a fair AUC
of 0.762 and its standard error is 0.049.
Nevertheless, the other two tests, Phalen

and Durkan both showed non-significant P
values, 0.142 and 0.091, and their AUC was
also poor, 0.616 and 0.634, respectively.
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Area Under the Curve

- YT
Test Result Variable(s) Area Std. Error gifgyr:li?ct:l):cce i(s)zvl:fgrn? % C()[I;i:::]c;f::;wal
Tinel’s test 0.762 0.049 0.001 0.665 0.859

Phalen test 0.616 0.077 0.142 0.466 0.766

Durkan test 0.634 0.084 0.091 0.470 0.798

Modified Phalen test 0.616 0.083 0.142 0.454 0.779
DISCUSSION Furthermore, in this study, Durkan showed

CTS is one of the commonest upper limb
compression neuropathies a multifactorial
interaction typically arising from a
combination of patient-specific,
occupational, social, and environmental
factors!3. The gold standard test for the
diagnosis is NCS!!), however, the suspicion
of the cases requires signs and symptoms
from the history and clinical tests. For this
purpose, several maneuvers/tests/signs are
used by clinicians to increase the suspicion
of the disease; Tinel’s sign, Phalen's test,
Durkan test, and Modified Phalen testl!!*
13171 The aim of this study was to compare
the effectiveness of the Modified Phalen
test in the diagnosis of Carpal Tunnel
Syndrome compared to other tests and
nerve conduction studies.

Most of the literature describes the
sensitivity and specificity of the Phalen test
and Tinel’s sign!"16-17:201 In this study, the
validity of all four clinical tests was
compared to the gold standard nerve
conduction study. To determine the
efficacity of the Modified Phalen Test and
compare it to other clinical tests. MPT was
seen as a moderately valid test for the
diagnosis of Carpal Tunnel Syndrome.
Additionally, MPT 1is more accurate
compared to Tinel’s sign and less accurate
compared to the Durkan test. The findings
in this study indicate MPT is more sensitive
than the traditional Phalen test and Tinel’s
sign; 85.7% vs 60.7% vs 52.4%; it has
improved the sensitivity by 25% and
33.3%, respectively. Thus, it can be seen as
a useful diagnostic test, with fewer false
negative results compared to the previous
two tests/signs. This study is consistent
with Koris et al'"®! and Bilkis et all!”,

the highest sensitivity with 89.3%, slightly
higher than MPT. Additionally, the test was
found to have an accuracy of 78%, higher
than both the traditional Phalen test and
Tinel’s sign, 61% and 60%, respectively.
Indicating that MPT has only moderate
diagnostic value for CTS with poor AUC
and low specificity. While it can be a useful
tool for assessing Carpal Tunnel Syndrome,
it must be used in combination with other
clinical and bedside tests for a more
accurate diagnosis.

Strengths and Limitations

The uniqueness of this article remains relies
on the set of describing the sensitivity and
screening usefulness of the Modified
Phalen test compared to the gold standard
and other three maneuvers, and it is one of
the very few, and probably the sole, articles
that provide such description. Furthermore,
the accuracy of the test was assessed and
compared to the other provocative tests of
CTS taking into consideration the Nerve
Conduction Study as the gold standard. The
Limitation of the study is mainly in the low
number of cases.

CONCLUSION

The modified Phalen Test is a moderately
useful screening tool for the initial
assessment of Carpal Tunnel Syndrome
with an accuracy of more than % and an
acceptable sensitivity compared to Tinel’s
sign and traditional Phalen test. Yet, the
Durkan test showed the highest accuracy
and sensitivity. Hence, the Modified Phalen
Test shows moderate diagnostic utility with
good sensitivity but poor specificity,
suggesting its use may be helpful in
screening but not confirmation. All four
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tests show strong association and validity to
the gold standard Nerve Conduction
Study. Further studies are required to
determine the sensitivity and accuracy of
the test.
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