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ORIGINAL STUDY

Is it really safe to evaluate symptomatic extensor carpi ulnaris tendon instability
by magnetic resonance imaging (MRI)?

Tahir Ozrork , Mehmet Burtag EREN

From the Gaziosmanpasa University School of Medicine, Department of Orthopaedics and Traumatology, Tokat, Turkey

The extensor carpi ulnaris (ECU) tendon is in the sixth
extensor compartment of the wrist and is isolated
from other tendons by a different sheath. Extensor
carpi ulnaris pathologies are characterized by pain
locally localized to the wrist ulnar side. Outpatient
records and wrist MRI (magnetic resonance imaging)
tests were retrospectively scanned between January
2018 and July 2019. By examining the anamnesis and
examination notes of the patients in the outpatient
clinic records, patients with wrist ulnar side pain, pain
or sensitivity on the ulnar styloid and provocation
test (synergy) were assigned to the first study group
(Group 1).The second study group was composed of
patients who underwent wrist MR for the diagnosis
or differential diagnosis of a synovial cyst around
the wrist, without ulnar side pain (Group 2).While
evaluating MR images in the axial plane, the depth
and width of the ulnar groove, thickness of the ECU
tendon were measured. The position of the ECU
tendon relative to the ulnar groove and the forearm
rotation during the shooting were recorded.105 cases
evaluated, there were 41 cases in the symptomatic
subgroup and 64 cases in the asymptomatic subgroup.
Among all patients, the mean patient age was
38.05.In the evaluation according to whether cases
were symptomatic or not, there was no significant
relationship between being symptomatic and the
degree of instability and MR withdrawal position.
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Our study suggests that ECU instability in MR is not
a specific condition, and detection of MR in instability
may not be associated with a patient’s symptoms.
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INTRODUCTION

The extensor carpi ulnaris (ECU) tendon is in
the sixth extensor compartment of the wrist and is
isolated from other tendons by a different sheath.
The ECU tendon and lower sheath probably help
stabilize the distal radioulnar joint and distal
carpal row (7). Tendon sheath reinforced with a
fibrous tissue called “linea jugata”, extends from
the medial attachment point, which is resistant to
medial and volar subluxation in the ulnar groove
of the ECU tendon, around 1.5 to 2 cm (2). Unlike
other extensor compartments, the ECU tendon has
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a structure that allows it to turn comfortably around
the ulna, thanks to its retinaculum and its lack of
direct osseous support (3).

Although tendovaginitis specific to other ex-
tensor compartments with a similar anatomical
structure has been well defined, to date, interest in
ECU tendinitis has been relatively low. However,
in recent years there has been an increased interest
in ECU tendon pathologies, in parallel with the
increased interest in dart throwing motion, which
is frequently used during daily activities. The
ECU tendon plays a dominant role in archery and
dart sports. Today, the ECU tendon is known to be
frequently damaged in sports injuries that occur
during sports such as tennis, water polo, polo, golf
and golf hockey (4,5). Beyond professional sports,
the ECU often functions actively during daily life
when opening bottles or jars, opening door handles,
and in intensive use of the keyboard and mouse. The
first classification for ECU tendon pathologies that
are active in a wide range of functions was carried
out by M. Garcia-Elias (6). It is known that ECU
tendinitis has the second highest frequency among
wrist tendinopathies. However, there is no adequate
epidemiological study on ECU tendinopathies.
Considering that the most common de Quervain’s
tenosynovitis was defined 125 years ago, it is clear
that the interest shown in this issue is not sufficient
7).

Most of the studies on ECU tendon instability
consist of limited case series and cohort studies of
sports groups (4,8-11). There is no epidemiological
study in the literature investigating the population
incidence and prevalence of ECU tendon instability.
Although the ultrasonographic prevalence of ECU
tendinopathy in volunteers has been investigated, no
studies with a similar design have been performed
for ECU tendon instability (72-74).

Most of the reported injuries occur during sports
activities in which the wrist is actively used. The
biomechanical mechanism that causes instability
and ECU tendon pathologies in athletes can often
be seen as exposure to axial and compressive load
during forced supination and ulnar deviation. These
types of injuries are often caused by the trauma
of “fat shot” in golfers. In tennis players, injury
may occur with forehand stroke in the dominant
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hand and double-handed backhand stroke in the
non-dominant hand. It is also known that the
ECU tendon plays a major role in the midcarpal
pronation movement, as has been demonstrated in
biomechanical cadaver studies (7). It is clear that
the ECU tendon will be exposed to constant stress
inside and outside the sheath due to the midcarpal
pronation movement by holding the wrist in a fixed
position and with difficult supination-pronation
periods. Additionally the wrist joint, which does
not have a hinged structure, does not have collateral
ligaments, so the ECU on the medial side and the
APL tendons in the lateral act as extra-articular
stabilizers (15,16). Therefore, ECU tendon exposed
to forces during ulnar-radial deviation, such as golf,
tennis, basketball, archery and polo (1,16).

Extensor carpi ulnaris tendon pathologies are
characterized by pain locally localized to the wrist
ulnar side. Usually, pain occurs on the dorsoulnar
side of the wrist during supination, flexion and ulnar
deviation (17,18). In previous studies, ultrasound
sonography (USG) and magnetic resonance (MR)
have been used in clinically correlated cases to
evaluate ECU tendon instabilities (subluxation or
dislocation) (4,19,20). In an MRI-based study with
cadavers, the ECU tendon was found to be prone
to subluxation at maximum supination (27). In
cases with ECU instability, the pain that is usually
triggered by supination movement may be due to
this patho-mechanical reason. Also, for this reason,
the ECU tendon may be mistakenly unstable
in a radiological examination performed in the
supination position. While this is a normal patho-
mechanical feature, it is possible that it may lead
to a diagnosis of excessive ECU instability. It is
not known whether this well-known biomechanical
property can lead to a diagnosis of instability in an
unstable tendon during radiological evaluations,
and beyond that, if it affects diagnostic accuracy in
an asymptomatic or symptomatic patient (22-24).

In our study, we aimed to evaluate the MR results
of patients with and without ulnar side pain, the
MR draft position and the position of the ECU
tendon in the groove of the ECU and to evaluate
the relationship between the position of the ECU
tendon in the groove. In our evaluation, taking into
account whether the patients are symptomatic or
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not, we aimed to test whether the ECU instability
detected in the MR examination is really clinically
significant.

PATIENTS AND METHODS

Following approval from the clinical research
ethics committee of Tokat Gaziosmanpasa Uni-
versity, outpatient records and wrist MRI (magnetic
resonance imaging) tests were retrospectively
scanned. Patients who applied to our outpatient
clinic between January 2018 and July 2019 and
had wrist MR were included in the evaluation. By
examining the anamnesis and examination notes of
the patients in the outpatient clinic records, patients
with wrist ulnar side pain, pain or sensitivity on the
ulnar styloid and provocation test (synergy) (25)
were assigned to the first study group (Group 1).
The second study group was composed of patients
who underwent wrist MR for the diagnosis or
differential diagnosis of a synovial cyst around the
wrist, without ulnar side pain (Group 2).

The inclusion criteria for the study were deter-
mined as being 18-75 years old, receiving an
unreinforced MR examination in our institution and
the presence of detailed anamnesis and physical
examination findings. The exclusion criteria for
the study were congenital upper extremity mal-
formation, wrist operation, wrist and peripheral
fractures and injuries and known inflammatory joint
disease.

MR was performed using a device with 1.5T
magnetic field strength for MR shots (Signa
Explorer, GE Healthcare, New York, USA).

While the design of the study groups, medical
record files, clinical tests were carried out mainly by
the author (TO), the evaluation of the MRI images
was carried out by the other author (MBE), blindly
to the group information.

MRI images in the axial plane, the depth and
width of the ulnar groove were measured. For width,
the highest points of the notches on both sides of
the ulnar groove were taken ; while measuring the
depth, the distance from the measured width line
to the shallowest point of the groove was taken.
Shallow location was determined and measured.
After ulnar groove measurements, the thickness

Figure 1. — Morphometric analysis of ECU tendon and ulnar
groove: a) groove width b) groove depth ¢) ECU tendon depth
d)ECU tendon width.

Figure 2. — Determination of forearm rotation according to
ulnar styloid line: a) neutral b) pronation c) supination.

Figure 3. — Instability score according to the ECU tendon
position.

of the ECU tendon (in the anterior posterior
plane), width (transverse length) and region of
interest(ROI) area were measured in the axial plane
(20). The position of the ECU tendon relative to the
ulnar groove and the forearm rotation during the
shooting were recorded. (Figure 1-2).

The evaluation of the ECU tendon by groove was
performed according to the vertical line drawn from
the most medial edge of the ulnar groove in axial
plane sections. The ECU tendon was evaluated on
the groove side of the line and assigned as Grade
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Figure 4. — Examples of instaBility scoring performed in MR
evaluation a) Grade 0, b) Grade 1, ¢) Grade 2, d) grade 3.

Figure 5. — Morphometric analysis of ulnar styloid ;
calculation of width and height of styloid process.

0 if there was no contact with the line and grade
3 if there was no contact with the line completely
dislocated from the groove. Grade 2 was assigned if
the line passed between 51% and 99% of the groove.
Forearm rotation also was determined according to
this drawn line (20,22,26). (Figure 3-4).

In the images taken in the coronal plane ulnar
styloid width-length was calculated. (Figure 5).

Comparison between groups was mainly carried
out between the main working groups. In addition,
sub groups were created according to forearm
rotation and grade score in ECU tendon instability
during MRI. Distribution of quantitative variables
according to MR instability grade scoring and
forearm rotation position has evaluated. Relationship
between forearm rotation and MRI instability grade
score has also evaluated.

The Mann-Whitney U test was used to evaluate
the qualitative and quantitative variables between
the groups. The presence of symptomatic patients
and their evaluation according to the wrist position
were evaluated by the Pearson chi-square test
analysis. A P value of <0.01 was considered statisti-
cally significant. P values less than 0.05 were also
accepted as statistically significant. The software
used was IBM SPSS Statistics 19 (SPSS Inc., an
IBM Co., Somers, NY).

RESULTS

Of the 105 cases evaluated, there were 41 cases
in the symptomatic subgroup and 64 cases in the
asymptomatic subgroup. Among all patients, the
mean patient age was 38.05 years (range, 18-75
years). 64 of the cases (64.8%) were female and
37 (35.2%) were male. According to the quanti-
tative variables (measurements evaluating the
ulnar groove), the relationship between the wrist
position and the condition of the ECU tendon
in the ulnar groove has evaluated. There is no

Table I. — Distribution of quantitative variables by wrist

Forearm rotation position
Pronation (n=37) Neutral (n=33) Supination (n=35) P
Age 35.03+13.7 40.91+14.35 38.54+15.35 0.234
ECU groove width (mm) 8.35+0.58 8.26+0.59 8.41+0.62 0.615
ECU groove depth 2.08+0.24 2.18+0.33 2.19+0.31 0.239
Groove-opening angle 136.08+7.55 134.22+8.57 131.92+8.95 0.112
ECU tendon width (mm) 5.16+0.6 5.11+0.53 4.954+0.53 0.250
Tendon thickness 2.29+0.24 2.37+0.28 2.41+£0.32 0.224
Styloid base width 7.86+0.61 7.84+0.7 7.91+0.78 0.904
Styloid process length 6.27+0.76 6.51+0.83 6.68+0.83 0.094

p : Independent sample t-test.
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Table II. — Distribution of quantitative variables according to MR instability grade scoring

Grade
0 I 2 P
Age 37.18+12.93 38.54+15.54 39+16.42 0.865
ECU groove width (mm) 8.44+0.62 8.23+0.55 8.35+0.63 0.302
ECU groove depth 2.09+0.27 2.21+0.32 2.16+0.3 0.208
Groove-opening angle 134.6+8.3 134.54+9.34 132.24+7.06 0.532
ECU tendon width (mm) 5.1+0.56 5.03+0.57 5.07+0.55 0.845
Tendon thickness 2.34+0.25 2.35+0.27 2.39+0.38 0.824
Styloid base width 7.83£0.58 7.89+0.81 7.924+0.72 0.883
Styloid process length 6.29+0.8 6.66+0.8 6.55+0.83 0.108
p : Independent sample t-test.
Table I1I. — Relationship of forearm rotation with MRI instability grade scoring
Forearm rotation position
Pronation Neutral Supination p
37 33 35 105
Grade 0 30(81.1) 11(33.3) 4(11.4) 45
1 7(18.9) 19(57.6) 13(37.1) 39 *<0.001
2 0(0) 3(9.1) 18(51.4) 21

p : Independent sample t-test. *Statistically significant (p<0.05).

Table IV. — Distribution of forearm rotation and MR
instability grade scoring by symptom.

Forearm Symptom
rotation Negative Positive p
position Grade n (%) n (%)
Pronation 0 17(77.3) 13(86.7) 0.474
1 5(22.7) 2(13.3)
2 0(0) 0(0)
Neutral 0 7(30.4) 4(40) 0.841
1 14(60.9) 5(50)
2 2(8.7) 1(10)
Supination | 0 1(5.3) 3(18.8) 0.081
1 5(26.3) 8(50)
2 13(68.4) 5(31.3)

p : Independent sample t-test.

significant difference between the groups. Again,
it was seen that there was no significant difference
in the evaluation between gender and side and the
quantitative variables (Table 1-2).

The distribution of the wrist position in MR
was found to be balanced. None of the patients,
including symptomatic cases, had Grade 3 complete
dislocation. There were 21 cases of Grade 2, 39
cases of Grade 1 and 45 cases of Grade 0. As seen in
Table 3, there was clearly a relationship between the

Table V. — ECU tendon instability grade distribution in the

groups
Group 1 Group 2
(Symptomatic) Asymptomatic
n=41 n=64
Normal (Grade 0) 20 25
(%48,8) (%39,1)
Subluxation 15 24
(Grade 1) (%36,6) (%37.5)
Dislocation 6 15
(Grade 2) (%14,6) (23,4
Number of medial 21 39
translation (%51,2) (%60,9)

wrist position and the position of the ECU tendon
in the groove, regardless of symptoms. Grade 2-3
instability was not observed at all in the pronation
position, and in 30 cases (81.1%) the ECU tendon
was observed in the groove. However, when the wrist
was switched from the neutral to the supination,
the cases where the ECU tendon was subluxated
from the groove was clearly increased, with grade
2 subluxation observed in 51.4% of cases (Table 3).
In the evaluation according to whether cases
were symptomatic or not, there was no significant
relationship between being symptomatic and the
degree of instability and MR withdrawal position.
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Only 6 cases who were symptomatic were
evaluated as Grade 2 ; forearm rotation was supi-
nation in 5 cases and neutral in 1 case. In contrast,
in the group of patients who were asymptomatic, 15
cases were evaluated as Grade 2 (Table 4, 5).

DISCUSSION

ECU tendinopathy and dislocation have become
symptomatic and are frequently researched, parti-
cularly in professional athletes. The reason for this
is the role of the ECU. The sudden, hard, forced
and continuous use on the ulnar side by the athletes
causes chronic irritation symptoms, supination, and
ulnar deviation triggers ECU instability (8,27).

Some authors have suggested that there is a
relationship between the morphological appearance
of the ulnar groove and its shallow, short and flat
and ECU instability. Singh et al., in their cadaver
study, classified the distal ulna groove according
to the C, L and S types ; they reported that the S
type is shallower, and the L type is flatter. With MR
evaluation in cadavers, dislocation rates of 8% for C
type, 33% in L type and 47% in S type, were shown
(28).

Studies reporting that there is no significant
relationship between anatomical parameters and
instability are also available in the literature. lorio et
al., in their study retrospectively screening 60 cases,
evaluated patients with ulnar side pain and those
who did not, in two different groups. They reported
that there was no difference between the two groups
in terms of morphological parameters (20).

In our study, there was no significant relationship
between the assessment of instability in MR and
anatomical parameters (ECU groove width (mm),
ECU groove depth, groove-opening angle, ECU
tendon width (mm), tendon thickness, styloid base
width or styloid process length). That finding has
suggested that when evaluate tendon instability,
benefits of this parameters are questionable.

It has been reported by many authors that ECU
instability occurs in all wrist and wrist positions
in both symptomatic and asymptomatic cases.
In a study focusing on the comparison of MR
images, Jeantroux et al. found ECU subluxation
in supination in 69% of 16 symptomatic athletes,
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while no subluxation was observed in pronation
(29). Burgess et al. investigated MR images of
24 computer users who were symptomatic and
asymptomatic, and detected 58.4% instability in
cases in neutral and supination positions and 8%
dislocation, and only one of these dislocation cases
was asymptomatic and reported as symptomatic
(30). Petchprapa et al. evaluated the position of
the ECU tendon in the ulnar groove in pronation,
neutral and supination positions with MR imaging
in 38 wrists of 19 asymptomatic volunteers ; only in
15.8% of the cases the ECU tendon remained in the
ulnar groove in each position (22).

In our study, a significant relationship was
found between the forearm supination position
and instability pain, in line with the available
literature data. In addition, when evaluated with
the finding that the morphological parameters of
the patient group with positive symptomatic and
examination findings did not differ significantly
compared to the asymptomatic cases, this suggests
that the morphological evaluations and instability
assessments made in the MR examination may be
misleading.

MRI is not the only modality that evaluates
ECU instability. Studies evaluating ECU tendon
instability with USG are also available (22-24).

In particular, in our asymptomatic control group,
instability was found more frequently in supination.
The ECU tendon physiologically changes from
the ulnar groove to the subluxated or dislocated
position displaced medially, with the wrist passing
to the neutral and then supination position before
pronation. When we are evaluating tendon insta-
bility rates independent from wrist position, medial
translation rate in symptomatic cases was 51,2%,
whereas medial translation in asymptomatic
cases was significantly higher at 60,9%.(Table 5)
This suggested that subluxation in MR would not
be significant even if there were isolated ECU
symptoms such as clinically confirmed ulnar side
pain and a positive provocation test.

Boutin et al. achieved real-time imaging of
the wrist with dynamic MRI. In supination, ECU
instability was observed more frequently than
in pronation, with 36% subluxation and 43%
dislocation, and 14% subluxation and 7% dislocation
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in pronation (3/). In their evaluation of ECU tendon
instability, Kaiser et al. evaluated whether there was
a correlation was observed between ECU tendon
subluxation or dislocation in the MR report and the
findings of the surgical report in order to relate the
wrist to kinematic dynamic rotation MR dislocation.
Surgically, ECU subluxation was observed in 13
cases, dislocation was observed in 12 cases that
showed DR-MR and ECU tendon subluxation
and dislocation was observed in the correct ratio,
between 90% and 100% (32). Considering the
contributions of the dynamic MR examination
reported in the current studies, the inability of the
static MR examination in our study to suggest that
routine use in ECU instability will not go beyond
providing differential diagnosis.

In this context, USG and Dynamic MR modalities
that have been reported in the literature with different
studies can be considered in the foreground in the
diagnosis of ECU instability.

Dynamic MR shots are not cost effective, are not
easily accessible, and have handicaps such as long
appointment times for shooting. For this reason,
USG seems practically more applicable.

Sole et al. reported acceptable diagnostic rates in
26 asymptomatic tennis players with dynamic and
static USG evaluation (33). Lee et al. determined
a standard position of ECU instability in USG
assessment of the ECU tendon in 40 volunteers
who were healthy and asymptomatic (flexion,
supination, ulnar deviation) (23). Furthermore, Pratt
et al. applied the USG technique with standard
measurement and parameters to evaluate ECU
subluxation in 10 asymptomatic volunteers (24).
In a study of 39 symptomatic cases with chronic
ulnar-sided dorsal wrist pain in 40 wrists, Sato et
al. concluded that the correct diagnosis would be
made by the combination of a clinical provocation
test (synergy) and the USG method (79). USG
examination, which is easier to reach, can be used
more widely in case of clinical suspicion.

Campbell et al. propose that USG is the most
suitable imaging method for determining the
diagnosis and treatment plan in clinically suspected
cases (27). Since the ECU tendon is very superficial
and dynamically the effects of wrist movements on
tendon and ulnar groove can be evaluated directly

by USG, it is thought that USG is a more suitable
modality. An ultrasound practitioner ex-perienced
in the musculoskeletal system will also detect
tendinopathy, synovial hypertrophy and inflam-
mation.

The result of our study suggests that ultra-
sonography is the model that will guide diagnosis-
treatment and provide a correct diagnosis rate in
patients suspected of ECU instability and other
ECU pathologies.

Although our study is relatively strong in
comparison with the literature, the number of
cases evaluated makes it difficult to generalize.
However, in our healthy and asymptomatic group,
our observation of the presence of instability in the
ECU tendon is important for asymptomatic cases.
The strength of our study compared to previous
retrospective publications is that the patients
are examined in detail in terms of ECU tendon
instability, the positivity of the provocation test is
tested and then the patients are directed to MR for
diagnosis. At the same time, another strength of the
studies lies in the cases where MR was requested in
terms of both the control group and ECU instability,
and the application of a random method separately
in pronation, supination and neutral positions
instead of a fixed position.

The fact that MRI could not be performed in all
three positions in the same cases due to difficulty in
obtaining the approval of the ethics committee is the
main deficiency of our study.

Our study suggests that ECU instability in MR
is not a specific condition, and detection of MR in
instability may not be associated with a patient’s
Symptoms.

Although it is clinically symptomatic and the
provocation test is positive, MR imaging is an
unnecessary and expensive method for diagnosis
in a patient with ECU instability. Dynamic USG
or dynamic MR tests are more preferable in the
diagnosis of ECU instability.
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