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Introduction

Since the early description of Cubital tunnel
syndrome, the diagnosis remains primarily
based on the history of the present illness and
the physical examination. Recent advances in
research have provided additional information
into demographic risk factors, occupational
and recreational hazards, as well as subtleties
in presentation that adds clarity in ones diag-
nosis. The physical examination can delve
deep from the surface when provocative exam-
ination are utilized and weighted to their
strengths. The value of imaging studies contin-
ues to evolve. Numerous studies have been per-
formed to provide insight on the utility of
elctrodiagnostic studies, ultrasound, and mag-
netic resonance images (MRIs). When used
appropriately, these tools can supplement the
surgeon’s examination, treatment, as well as
discussion of prognosis with patients. This
chapter will discuss classic and novel aspects
of the presentation and diagnosis of Cubital
tunnel syndrome that the clinician can bring to
their daily practice.
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Presentation

Patients with Cubital tunnel syndrome classically
present with painful paresthesias radiating from
the medial elbow down the forearm into the ulnar
one and a half digits. A substantial portion of
patients may also describe weakness in their grip
strength. Some may complain of their small fin-
ger getting caught while attempting to place their
hand in their pants pocket. The length of symp-
toms can range from weeks to years. Clarifying
whether a patient’s symptoms are constant or
intermittent is an important aspect of the history
[1]. Intermittent symptoms can be a sign of tran-
sient nerve ischemia that can help guide type and
prognosis of treatment. At times, patients will
present with purely motor complaints of hand
weakness, loss of dexterity, and subtle ulnar sided
digital clawing deformity. This unique patient
population presents an ominous prognostic
dilemma, as intrinsic muscle atrophy can be
rather severe without any antecedent sensory
complaints.

One should inquire about specific occupa-
tional demands and recreational activities.
Repetitive or protracted elbow hyperflexion,
whether performed at work or in the gym, can be
associated with exacerbation of symptoms. Some
patients also report prolonged use of vibratory
tools at work. Occasionally, patients may describe
an antecedent traumatic event to the medial
elbow as well.
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Nighttime symptoms are common. The clini-
cian should ask about positional sleeping habits.
Typically, paresthesias are more prominent at
night, as a result of unintentional elbow flexion,
but can progress resulting in dense daytime
numbness. Exacerbating factors can include ele-
vated cellphone use, prolonged driving, and read-
ing. Some may describe worsening symptoms
with weight lifting such as overhead triceps
extensions, closed fist bench press, and triceps
pull-down.

Physical Examination

The physical exam should begin with assessing
the overall appearance of symptomatic arm. The
clinician should observe how the patient moves
and uses the arm during conversation, writing,
shaking hands, as well as the normal resting posi-
tion and tone. One should assess for the presence
of muscle atrophy in comparison to the contralat-
eral arm. The presence of intrinsic muscle atro-
phy should be noted as it likely reveals a more
advanced form of the disease process (Fig. 11.1).
The clinician should evaluate for masses, swell-
ing, wounds, and/or prior incisions. One should
document the range of both active and passive
motion in the shoulders, elbows, wrists, and
hands. Motor function should be assessed by
grading resisted digital flexion as well as intrinsic
strength. In comparison to the intrinsic muscles,

Fig. 11.1 Patient with advanced Cubital tunnel syn-
drome with evidence of intrinsic atrophy (arrow)

the fascicles innervating the flexor digitorum pro-
fundus to the ring and small fingers are more cen-
trally located within the ulnar nerve and unlikely
to be involved until the later stages of the disease
process. Sensory testing should be performed, at
the minimum, by assessing light touch as well as
both static and dynamic two-point discrimina-
tion. During early stages of neuropathy, the
Semmes Weinstein monofilament test and vibra-
tory testing can be effective in detecting sensory
impairment. Alternation of normal sensation
along the dorsal ulnar hand (i.e. dorsal sensory
branch of the ulnar nerve) can help distinguish
between pathologic ulnar nerve compression at
the elbow versus at the wrist. Additionally, ulnar
nerve compression at the wrist typically does not
lead to weakness of the ring and small finger
flexor digitorum profundus. Digital perfusion
and distal pulses should also be evaluated.
Evidence of perfusion abnormalities (i.e. loss of
radial pulse) may hint towards a different etiol-
ogy such as thoracic outlet syndrome.

The presence of Wartenberg and/or Froment
sign also correlates with motor weakness in
patients with  Cubital tunnel syndrome.
Wartenberg sign occurs when the patient is
unable to fully adduct the small finger secondary
to the weakened interosseous muscles and the
overpowering pull of the small finger extensors
(Fig. 11.2a). Froment sign results secondary to
weakness of the intrinsic muscle adductor polli-
cis. The sign is positive when a patient is unable
to hold a piece of paper between the thumb and
index finger without flexing the thumb at the
interphalangeal joint (Fig. 11.2b).

Several provocative maneuvers remain the
core of the physical examination and allow dis-
tinguishing Cubital tunnel syndrome from other
sites of nerve compression (i.e. C8 radiculopa-
thy) [2] (Table 11.1). A Tinel’s test, direct com-
pression test, or placement of the elbow in a
position of hyperflexion test (i.e. elbow flexion
test) may all reproduce the patient’s symptoms.
The Tinel’s test is performed by repeatedly tap-
ping or percussing over the Cubital tunnel. The
direct compression test is executed simply apply-
ing direct continuous pressure over the Cubital
tunnel. The elbow flexion test is completed by
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Fig. 11.2 (a) Patient with a positive Wartenberg’s sign.

[

He is unable to fully adduct the small finger secondary to
the weakened interosseous muscles and the overpowering

pull of the small finger extensors. (b) Patient with a posi-

] b

tive Froment’s sign. He is unable to hold a piece of paper
between the thumb and index finger without flexing the
thumb at the interphalangeal joint

Table 11.1 Reported sensitivity and specificity of commonly applied provocative maneuvers for Cubital tunnel

syndrome

Name

Tinel’s

Elbow Flexion
wrist in neutral

Direct Pressure

Examination maneuver
4-6 taps on the ulnar nerve just proximal to the cubital tunnel
Elbow placed in maximum flexion with forearm supinated and

Place index and middle finger directly on subject’s ulnar nerve

Sensitivity/
specificity
70%/98% [31]
75%199% [3]

89%/98% (3]

proximal to cubital tunnel with elbow in 90° of flexion

Combined Elbow flexion — Direct
Pressure

Elbow flexion-shoulder
abduction/internal rotation
Modified elbow flexion-shoulder
abduction/internal rotation

Elbow placed in maximum flexion while directly pressing on
ulnar nerve just proximal to cubital tunnel

Elbow in hyperflexion with shoulder abducted to 90° and in
maximum internal rotation 5]
Elbow in hyperflexion, shoulder abducted to 90° and internally
rotated, forearm supinated, and wrist extended

98%1/95% (3]
58%/100% (4,

87%/98% (4, 5]

The sensitivity and specificity may vary based on length of duration of exam [3-5]

passively flexing the elbow to the maximum
angle for 1-3 min. The sensitivity and specificity
of these tests do vary in the literature (Table 11.1)
[3-5]. The clinician should remain cognizant of
the varying rates of false positives for these tests
published in the literature. The author recom-
mends limiting the duration of provocation to no
more than 1 min as longer time periods may lead
to positive findings in asymptomatic controls [3,
6-9]. Rayan et al and Kuschner et al reported a
positive percussion test in approximately 24%
and 34% of normal volunteers, respectively [6,
7]. Combining or slightly modifying these exams
may increase their sensitivity and specificity
(Fig. 11.3a, b). A combination of the elbow flex-
ion test with the direct pressure while adding

additional tension to the ulnar nerve by shoulder
abduction/internal rotation, forearm supination,
and wrist extension has been found by investiga-
tors to do such that. By doing this, Ochi and col-
leagues increased the sensitivity and specificity
of the elbow flexion test to 85% and 98%, respec-
tively [5]. However, one must be aware that these
additions may also increase the false-positive
results of the provocative maneuver.

The scratch collapse test is another described
provocative maneuver for Cubital tunnel syn-
drome. The exam is done by first placing the
patient’s flexed elbow at their side and acquiring
a baseline their shoulder external rotation
strength. Next, the clinician lightly scratches over
the Cubital tunnel then re-evaluates the patient’s
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Fig. 11.3 (a) Example of the combined elbow flexion and direct pressure test (b) Example of modified elbow flexion
test including shoulder internal rotation, elbow flexion, wrist extension, and direct pressure test

shoulder external rotation strength. In patients
with Cubital tunnel syndrome, a positive test will
produce temporary diminished shoulder external
rotation strength. Investigators have reported a
69% sensitivity and 99% specificity for Cubital
tunnel syndrome [8].

The ulnar nerve should also be assessed for
stability. This can be assessed by placing one or
two fingers on the medial epicondyle and taking
the elbow from full extension to full flexion. The
ulnar nerve will slide underneath ones fingers if
unstable. This assessment should be performed
on both sides as up to approximately a third of
patients have physiologic subluxation on exam
[6, 10, 11].

The physical exam should be completed by
full examination of cervical spine and shoulder
girdle to rule out other potential sites of nerve
compression or injury.

Classification

Cubital tunnel syndrome is commonly catego-
rized based on the physical examination by the
McGowan classification system [12]. Patients
with McGowan Grade I Cubital tunnel syndrome
present with sensory changes but no objective
motor weakness on exam. Grade II is delineated

by the presence of motor weakness. Patients are
considered Grade Ila if the motor weakness is
mild and Grade IIb if moderate (i.e. 3 out of 5).
Patients with McGowan Grade III present with
profound motor weakness and intrinsic atrophy
upon examination. Dellon later modified the
McGowan classification to include the severity of
sensory changes [13]. Based on the Dellon modi-
fication, patients with mild Cubital tunnel syn-
drome have intermittent paresthesias. Moderate
Cubital tunnel syndrome results in a decrease to
vibratory sensation on exam. Severe Cubital tun-
nel syndrome is marked by abnormal two-point
discrimination.

Electrodiagnostic Studies

Electrodiagnostic studies continue to be used as a
supplemental tool to confirm the diagnosis of
Cubital tunnel syndrome [1]. However, innate
limitations including patient discomfort, precise
localization, detection of structural abnormali-
ties, as well as risk of false-negatives prevent it
broad utilization [14—16]. Current criteria used to
confirm pathologic nerve conduction at the elbow
include a ulnar nerve conduction velocity
<50 m/s, a 10-m/s difference from the contralat-
eral side, and/or a 20% reduction in amplitude in
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comparison to the contralateral side [1, 17].
Electrodiagnostic testing can reliably confirm
abnormal nerve conduction in patients with mod-
erate to severe (e.g. McGowan II or III) Cubital
tunnel syndrome. However, these tests can be
unpredictable in patients with mild disease (e.g.
McGowan I) [15, 18]. Hence, the results of elec-
trodiagnostic testing should not take precedence
over ones history and physical examination.

Imaging
Plain Radiographs

The acquisition of plain radiographs should not
be routine but dictated by history, examination,
and planned surgical approach. A history of
trauma, limited elbow range of motion, an abnor-
mal carrying angle, and/or presence of elbow
swelling are just some of the clinical findings that
warrant acquisition of plain x-rays of the elbow.
Three views of the elbow (anteroposterior [AP],
oblique, and lateral) are typically sufficient.
When surgical intervention is anticipated, preop-
erative radiographs should be acquired to evalu-
ate the bony anatomy, alignment, presence or
absence of arthritis, post-traumatic changes, and
articular congruency.

Ultrasound

The exact role of ultrasonography for the diag-
nosis of ulnar neuropathy at the elbow continues
to be refined [19]. Technological advances have
allowed for improved the visualization of struc-
tural abnormalities. The inexpensive nature and
ability to perform dynamic evaluation are some
of its unique touted advantages. However, con-
sistent correlation with clinically significant dis-
ease remains variable [14, 20-22]. This may be
in part secondary to the technician dependency
of the study. Most ultrasound studies provide
estimates on the appearance and size of the
ulnar nerve in and around the Cubital tunnel.
The cross sectional area (CSA) and largest
diameter on transverse scans are frequently doc-

Fig. 11.4 (a) Ultrasound of the elbow in an asymptom-
atic volunteer with an ulnar nerve cross-sectional area of

0.08 cm?. The cross-section of the ulnar nerve is depicted
by arrows outlining its periphery. ME, medial epicondyle;
Tunnel, ulnar tunnel. (b) Ultrasound of the elbow in a
patient with Cubital tunnel syndrome with an ulnar nerve
cross-sectional area of 0.29 cm? Similarly, the cross-
section of the ulnar nerve is depicted by arrows outlining
its periphery. (From Wiesler et al. [19] with permission)

umented exam findings (Fig. 11.4a, b) [14, 19,
23-25]. Substantial nerve enlargement on ultra-
sound has been shown to coincide with electro-
diagnostic studies and clinical symptoms by
some investigators [25, 26]. Volpe et al prospec-
tively compared the CSA and electrodiagnostic
studies in 50 elbows with Cubital tunnel syn-
drome to 50 controls. The authors reported an
88% sensivity and specificity for diagnosing
electrodiagnostic confirmed Cubital tunnel syn-
drome using ultrasound when using a cut-off of
>10 mm? CSA [27]. However, there remains no
standard guideline on what is considered signifi-
cant enlargement and the ideal location to mea-
sure it [14, 21-25].

MRI

Magnetic resonance imaging (MRI) continues to
be investigated as a potentially attractive nonin-
vasive alternative to assist in the diagnosis of
Cubital tunnel syndrome. The improved resolu-
tion of modern 3 Tesla scans allows a clearer
detection of morphological changes of the ulnar
nerve. The technique for acquisition of the MRI
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should be performed with care. The elbow ought
be held in extension during the scan, and the
ulnar nerve should be to be aligned within 10°
relative to the direction of the main magnetic
field By. This precaution minimizes the artificial
contribution to the T2 signal by the magic angle
effect [28, 29]. On MRI scans, the ulnar nerve is
most visibly seen on axial slices posterior to the
medial epicondyle. A normal nerve should appear
as a round hypointense structure surrounded by
fat [30]. Increased signal of as well as increase in
caliber of the ulnar nerve within the Cubital tun-
nel on T2-weighted or Diffusion weighted images
can correlate with clinical diagnosis and electro-
physiological testing [30-34]. The longitudinal
extension of the increased signal as seen on sev-
eral axial slices proximally and distally improves
the clinical relevance. Altun and colleagues com-
pared traditional MRI scans and diffusion
weighted — MRI scans in patients with 24 symp-
tomatic elbows with 26 controls.
Electrophysiological testing and clinical criteria
for the diagnosis for Cubital tunnel syndrome
were used to assess both cohorts. All 24 elbows
with Cubital tunnel syndrome had increased
pathologic signaling on diffusion-weighted imag-
ing and 20 of the 24 elbows had increased signal
on T2-weighted imaging. None of the controls
had pathologic signaling on their MRI scans [33].
In a similar study, Iba et al compared traditional
MRI scans and diffusion weighted — MRI scans
in 11 elbows with clinically diagnosed Cubital
tunnel syndrome to 6 normal controls. Again,
none of the normal elbows were found to have
pathologic signally within the ulnar nerve.
Diffusion-weighted MRI revealed positive sig-
nals in all 11 elbows and T2-weighted imaging
revealed high signal intensity in 8 of the 11
elbows [32]. However, caution must remain on
relying to heavily on imaging alone. Others have
reported up to 60% of asymptomatic elbows may
how increased signal on MRI [35].

Conclusion

The diagnosis of Cubital tunnel syndrome will con-
tinue to heavily rely on a thorough inquiry and a
detailed physical examination. Secondary to variet-

ies in presentation, the diagnosis can be difficult to
confirm. An array of provocative maneuvers arms
the clinician with several ways to clarify the diag-
nosis. Advances in electrodiagnostic studies and
imaging can provide supplemental tools for selec-
tive patients. An appreciation of the important
aspects of the history of the presenting illness as
well as a firm grasp on the physical examination
will continue to direct timely diagnosis, prognosis,
and treatment of Cubital tunnel syndrome.
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