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Abstract

Objectives: This retrospective case study evaluated the interrater and intrarater reliability of seven common
extensor tendon pathologic features on musculoskeletal ultrasonography (MSK-US).

Materials and Methods: A cohort of 50 patients were imaged due to presenting with atraumatic nonradicular
lateral elbow pain. Three experienced and two novice readers rated the images on two separate occasions, and ACI
and kappa coefficients were calculated for each feature.

Results: The interrater reliability was fair with respect to fascial thickening/scarring (AC| = 0.26), tearing (ACI =
0.35), tendon thickening (ACI = 0.38), and intratendinous calcification (AC| = 0.33); substantial for enthesophytes
(ACI = 0.80); and near complete for hyperemia (ACI| = 0.83) and hypoechogenicity (ACI| = 0.92). Intrarater reliability
was moderate for fascial thickening/scarring (x = 0.48), tearing (k = 0.41), tendon thickening (0.47), intratendinous
calcification (x = 0.56), and hypoechogenicity (i = 0.47); substantial for hyperemia (x = 0.71); and almost perfect for
enthesophytes (k = 0.86).

Conclusion: MSK-US may be a reliable tool to determine soft tissue changes in common extensor tendon pathology.
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Common extensor tendinopathy (CET) at the elbow has
been historically described in the literature and by health
care providers as tennis elbow, lateral epicondylitis, and
chronic elbow tendinitis.>? However, these terms empha-
size an acute inflammatory process without considering a
degenerative intratendinous process that may be occur-
ring concomitantly or exclusively. Common extensor ten-
dinopathy has been shown to affect 1% to 3% of adults
per year.! Many different treatments are used for CET,
including physical therapy, counterforce bracing, dry
needling, peritendinous cortisone injections, percutane-
ous tenotomy, intratendinous platelet-rich plasma (PRP)
injections, bone marrow concentrate injections, and pla-
centa-derived extracellular injections.>*® The most
appropriate treatment relies on an accurate diagnosis and
classification of the pathology being treated. Although
the pathophysiology of tendinopathy has been described,
its natural progression has not been previously systemati-
cally classified.

Musculoskeletal ultrasonography (MSK-US) has
become widely available and is frequently used in clini-
cal settings to evaluate various CET findings and to con-
firm the presence of lateral epicondylitis.>>~ Sonographic
findings have been previously shown to correlate with
histologic results from CET biopsies.2® However, the
interrater and intrarater reliability for these MSK-US
findings has not been well established.?”1%-12 The pri-
mary purpose of this study was to determine the interrater
and intrarater reliability of seven CET pathologic features
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identified on MSK-US to form the basis of a standardized
classification system for CET. A secondary purpose of
this study was to determine whether any reliability differ-
ences existed between novice and experienced MSK-US
readers. These seven characteristics are tendon hypoecho-
genicity, tendon thickening, fascial thickening/scarring,
intratendinous calcification, enthesophyte, hyperemia,
and tendon tearing.

Materials and Methods

Study Sample

This study was approved by the hospital’s Institutional
Review Board and was deemed to be exempt. Lateral
elbow musculoskeletal sonographic images, which only
followed the complete lateral elbow imaging protocol,
were extracted from the electronic medical record. This
allowed for images to be procured from 50 patients, at a
US tertiary academic hospital. The patients presented with
atraumatic nonradicular lateral elbow pain and had a diag-
nosis of common extensor tendinopathy with sonography.
The five dedicated and full-time musculoskeletal sonogra-
phers who obtained the images were formally trained.
The musculoskeletal sonographers’ formal training con-
sists of completion of the Registered Musculoskeletal
Sonographer (RMSK-S) certification through American
Registry for Diagnostic Medical Sonography (ARDMS)
and 6 months of internal training within the department of
radiology. Internal training comprised on-the-job training
with experienced musculoskeletal sonographers and mus-
culoskeletal radiologists in conjunction with twice-
monthly hands-on scanning demonstrations run by an
experienced musculoskeletal radiologist. The sonogra-
pher also completed a musculoskeletal anatomy work-
book and reviewed musculoskeletal anatomy in Netters’
atlas. A 1 year of scanning with progression to indepen-
dent scanning by the sonographer over the last 3 months
was required. The lateral elbow imaging protocol fol-
lowed guidelines from the American College of Radiology
and were obtained using a 10- to 14-MHz linear trans-
ducer (Siemens S3000, Germany). The specific compo-
nents on evaluation included the lateral epicondyle, the
common extensor tendon, the collateral ligament com-
plex, proximal attachments of the extensor carpi radialis
longus and brachioradialis, and the radial nerve and its
branches (superficial and posterior interosseous nerve)
(Figures 1 and 2). The group of readers established a con-
sensus of the following seven characteristics observed:
hypoechogenicity (any presence of hypoechogenicity was
considered as a positive finding); hyperemia (images
under power Doppler were reviewed. The presence of
increased signal was considered as a positive result,
Figure 3A); tearing (area of anechoic that is within the
tendon was considered as a positive result); enthesophyte

Figure |. Lateral elbow Osseous anatomy.
Image courtesy of Paul Jarrett.

Figure 2. Lateral elbow anatomy, demonstrating the origin
of common extensor tendon at the lateral epicondyle.

(the presence of a bony abnormality at the enthesis was
considered as a positive result, Figure 3B); fascial thicken-
ing/scarring (comparison images with the opposite elbow
were used. The measurements were taken originally by the
ultrasound imaging technicians on the collected images
that were then used by the readers); tendon thickening
(evaluation of the tendon from superficial to deep was
done in comparison with the opposing tendon); and intra-
tendinous calcification (the presence of a calcification
within the tendon only was considered a positive finding).

Ultrasonographic Interpretation

Five sonography readers analyzed and scored the 50 lat-
eral elobow MSK-US images. Of the five readers, two were
considered “novice readers” and consisted of two primary
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Figure 3. Lateral elbow ultrasound image of the common extensor tendon, demonstrating certain pathologic characteristics.
(A) Hyperemia, highlighted in red with power Doppler. (B) Enthesophyte at the lateral epicondyle. CET, common extensor

tendon; LE, lateral epicondyle; RH, radial head.

care sports medicine fellows in the midst of their fellow-
ship year. The three “experienced readers” consisted of
two board-certified sports medicine attendings who had
been practicing independently for at least 5 years and one
musculoskeletal sonography-trained radiology attending.
The two board-certified sports medicine attendings had
formal sonography training through sports medicine fel-
lowship, along with the experience of reviewing MSK-US
images in practice. The readers interpreted the sono-
graphic images and verbally relayed to a blinded recorder,
using a “positive” or “negative” rating for each pathologic
characteristic. The term “positive” was used when the
finding was present and “negative” when the finding was
absent. There were no cutoff values for each of the patho-
logic characteristics except for fascial thickening, which
had a cutoff value of 1 mm. As previously mentioned, the
sonographers made the original measurements on the col-
lected images for fascial thickening. However, the five
readers were able to make adjustments during the reading
session if they felt the measurements were incorrect. All
five readers made remeasurements throughout the reading
sessions; the more “experienced” readers made more
adjustments than the “novice” readers. The readers
reviewed all of the 50 lateral elbow sonographic images
during each reading session and scored the cases on two
separate reading occasions. These two separate reading
occasions were separated by 1 month, and no additional
formal education was provided for the readers between
these reading occasions. The order of the images was ran-
domized, and a different randomization order was used for
the two reading occasions. The readers were blinded to
each other’s ratings, and these were recorded on Microsoft
Excel Spreadsheet, 2010.

Statistical Analysis

Interreader Agreement

Unweighted (for binary findings) kappa statistics were
calculated for each pairwise comparison between readers.

The kappa variable describes the relative magnitude of
agreement between readers after adjusting for chance
agreement.®® The mean kappa statistic over the pairwise
reader comparisons was reported along with a 95% confi-
dence interval (Cl). For interrater agreement, Gwet’s
AC1 coefficient (95% CI) was used in addition to kappa
for statistical analysis. This was done because kappa’s
paradoxical behavior often lends to results lower than
expected when there is a high rate of “positive” readings,
even when the actual percent agreement is quite high.**14

Intrareader Agreement

Unweighted kappa statistics were calculated for each
reader using the findings from their first and second
passes. The mean kappa statistic over the five readers was
reported (95% CI). All patients received the same rating
by the reader. In the resulting analysis, the kappa estimate
involving that reader’s rating was zero. For example,
reader 2 marked 94% of patients positive for hypoecho-
genicity on reading occasion 1 and 100% of patients posi-
tive for hypoechogenicity on reading occasion 2. Although
reader 2’s interpretations were therefore in agreement for
94% of patients, kappa was zero. In the second instance,
reader 4 marked 90% of patients positive for hypoecho-
genicity on reading occasion 1 and 100% of patients posi-
tive for hypoechogenicity on reading occasion 2. Again,
although reader 4’s interpretations were in agreement for
90% of patients, kappa was zero. The estimates of the
mean kappa for hypoechogenicity exclude the zero-val-
ued kappa statistics, although the mean kappa when they
are included is also reported (Tables 1-3). The other
MSK-US characteristics were not affected in this way.

Results

Averaging across all readers and reading occasions, the
probability of a patient being marked positive for each of
the seven MSK-US characteristics is displayed in Figure 4.
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Table 1. Probability of Intrareader Agreement and the Mean Kappa Statistic for Seven Elbow Ultrasound Findings, Averaged
Across Five Readers.

Musculoskeletal Ultrasonography Finding % Agreement Mean Kappa (95% Confidence Interval)
Hypoechogenicity 95 0.47 (-0.03 to 1.00)*
Hyperemia 90 0.71 (0.53-0.84)

Tearing 79 0.41 (0.30 to 0.52)
Enthesophyte 95 0.86 (0.77 to 0.93)

Fascial thickening/scarring 79 0.48 (0.37 to 0.57)

Tendon thickening 82 0.47 (0.32 to 0.60)
Intratendinous calcification 80 0.56 (0.46 to 0.65)

*Two of the five readers had kappa estimates equal to zero for hypoechogenicity, which was due to the two readers giving a decision of
“positive” for all patients on one of their reading occasions. These zero-valued kappa estimates are not included in the mean estimate in this
table. When they are included, the mean kappa estimate is 0.28.

Table 2. Probability of Interreader Agreement and the Mean Kappa Statistic for Seven Elbow Ultrasound Findings, Averaged
Across All Pairwise Comparisons Between Five Readers.

Musculoskeletal

Ultrasonography Finding % Agreement Mean Kappa (95% ClI) Mean ACI (95%Cl)
Hypoechogenicity 94 0.26 (0.06-0.55)* 0.92 (0.85-0.96)
Hyperemia 89 0.67 (0.48-0.81) 0.83 (0.73-0.90)
Tearing 63 0.14 (0.06-0.23) 0.35 (0.24-0.45)
Enthesophyte 88 0.68 (0.50-0.82) 0.80 (0.69-0.90)

Fascial thickening/scarring 59 0.12 (0.06-0.19) 0.26 (0.14-0.40)
Tendon thickening 66 0.28 (0.17-0.37) 0.38 (0.27-0.50)
Intratendinous calcification 65 0.30 (0.19-0.40) 0.33 (0.21-0.46)

Abbreviation: Cl, confidence interval.

*Fourteen of the 40 pairwise comparisons resulted in kappa estimates equal to zero for hypoechogenicity, which was due to one of the readers in
the pair giving a decision of “positive” for all patients. The zero-valued kappa estimates are not included in the mean estimate in this table. When
they are included, the mean kappa estimate is 0.14.

Table 3. Probability of Interreader Agreement and the Mean Kappa Statistic for Seven Elbow Ultrasound Findings Among
Attendings, Averaged Across All Pairwise Comparisons Between the Three Attending Readers.

Musculoskeletal

Ultrasonography Finding % Agreement Mean Kappa (95% Cl) Mean ACI (95%Cl)
Hypoechogenicity 94 0.22 (-0.02 to 0.74) 0.93 (0.85 to 0.98)
Hyperemia 88 0.67 (0.47 to 0.83) 0.82 (0.71 to 0.91)
Tearing 54 0.09 (0.01 to 0.19) 0.17 (0.03 to 0.31)
Enthesophyte 87 0.68 (0.50 to 0.83) 0.78 (0.65 to 0.89)
Fascial thickening/scarring 57 0.09 (-0.01 to 0.20) 0.22 (0.05 to 0.40)
Tendon thickening 58 0.22 (0.11 to 0.32) 0.23 (0.09 to 0.38)
Intratendinous calcification 68 0.37 (0.22 to 0.51) 0.37 (0.22 to 0.52)

Abbreviation: Cl, confidence interval.

2Four of the |5 pairwise comparisons resulted in kappa estimates equal to zero for hypoechogenicity, which was due to one of the readers in the
pair giving a decision of “positive” for all patients. The zero-value kappa estimates are not included in the mean estimate in this table. When they
are included, the mean kappa estimate is 0.14.

tendon thickening (0.47), and intratendinous calcification
(0.56) (Table 1). Substantial to near-complete intrareader
According to Cohen’s kappa coefficient, as seen in  agreement was observed for hyperemia (0.71) and entheso-
Figure 5, moderate intrareader agreement was observed phyte (0.86). A reader’s binary interpretation of hypoecho-
for tearing (0.41), fascial thickening/scarring (0.48), genicity was the same during each reading occasion for

Intrareader Agreement
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Figure 4. Probability of being marked positive among the seven pathologic characteristics.

Figure 5. Scale used in statistics to quantify the level of
agreement based on kappa/ACI values.

95% of patients on average. The mean kappa statistic for
this US finding (0.47) suggests only moderate intrareader
agreement. However, this was because the probability of a
patient being marked positive for hypoechogenicity was
very high (96%).

Interreader Agreement

All five readers. As seen in Table 2, according to Cohen’s
kappa coefficient, interreader agreement was minimal to

fair with respect to tendon tear (mean kappa: 0.14), fascial

Kappa Interpretation thickening/scarring (0.12), tendon thickening (0.28), and
<0 No agreement intratendinous calcification (0.30) (Table 2). Substantial

: interreader agreement was observed for hyperemia (0.67)

0.0 - 0.20 Slight agreement and enthesophyte (0.68). The mean kappa statistic for this
0.21-040 Fair agreement US finding (0.26) suggests only fair interreader agree-
0.41-0.60 Moderate agreement ment. However, this was because the probability of a
0.61 — 0.80 Substantial agreement Sztr;arrl]tigbhel(r;i (yr:;zjlrked positive for hypoechogenicity was
0.81 -1.00  Almost perfect agreement According to the AC1 coefficient, interreader agree-

ment was fair with respect to tearing (0.35), fascial thick-
ening/scarring (0.26), tendon thickening (0.38), and
intratendinous calcification (0.33). Substantial inter-
reader agreement was observed for hyperemia (0.83) and
enthesophyte (0.83). Hypoechogenicity (0.92) had almost
perfect agreement.

Three experienced readers. According to Cohen’s kappa
coefficient, interreader agreement was slight to fair with
respect to tearing (0.09), fascial thickening/scarring
(0.09), tendon thickening (0.22), and intratendinous cal-
cification (0.37) (Table 3). Substantial interreader agree-
ment was observed for hyperemia (0.67) and enthesophyte
(0.68). The mean kappa statistic for this US finding (0.22)
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Table 4. Probability of Interreader Agreement and the Mean Kappa Statistic for Seven Elbow Ultrasound Findings Among
Fellows, Averaged Across All Pairwise Comparisons Between the Two Fellows.

Musculoskeletal

Ultrasonography Finding % Agreement

Mean Kappa (95% ClI) Mean ACI (95% Cl)

Hypoechogenicity 95
Hyperemia 88
Tearing 73
Enthesophyte 97
Fascial thickening/scarring 56%
Tendon thickening 57
Intratendinous calcification 66

0.43 (0.22 to 0.92)
0.64 (0.40 to 0.83)
0.27 (0.05 to 0.48)
0.90 (0.78 to 1.00)
0.10 (~0.04 to 0.24)
0.30 (0.13 to 0.48)
0.24 (0.08 to 0.40)

0.92 (0.83 t00.99)
0.82 (0.69 to 0.92)
0.57 (0.38 to 0.73)
0.96 (0.96 to 1.0)
0.19 (~0.02 to 0.40)
0.65 (0.48 to 0.79)
0.40 (0.18 to 0.60)

Abbreviation: Cl, confidence interval.

suggests only fair interreader agreement; however, this
was because the probability of a patient being marked
positive for hypoechogenicity was very high (94%).

According the AC1 coefficient, there was slight inter-
reader agreement with respect to tearing (0.17), and there
was fair agreement with respect to fascial thickening/
scarring (0.22), tendon thickening (0.23), and intratendi-
nous calcification (0.37). Substantial interreader agree-
ment was observed for enthesophyte (0.68) and there was
almost perfect agreement with respect to hypoecho-
genicity (0.93) and hyperemia (0.82).

Two novice readers. According to Cohen’s kappa coeffi-
cient (Table 4), interreader agreement was slight to fair
with respect to tearing (0.27), fascial thickening/scarring
(0.10), tendon thickening (0.30), and intratendinous cal-
cification (0.24). Good interreader agreement was
observed for hyperemia (0.64) and near-complete agree-
ment was observed for enthesophyte (0.90). The mean
kappa statistic for this US finding (0.43) suggests moder-
ate interreader agreement; however, this was because the
probability of a patient being marked positive for
hypoechogenicity was very high (95%).

According to the AC1 coefficient, there was slight
interreader agreement with respect to fascial thickening/
scarring (0.19) and there was fair agreement with respect
to intratendinous calcification (0.40). There was substan-
tial agreement observed for tendon thickening (0.65) and
tearing (0.57). Near-total agreement was observed for
enthesophyte (0.96), hypoechogenicity (0.92), and hyper-
emia (0.82).

Discussion

Based on a limited literature search, this is the first study
to report the interrater and intrarater reliability of these
seven MSK-US characteristics for CET.

The probability of any of the sonographic images
being marked positive for a certain pathologic character-
istic by the sonography reader was over 50% for six of

the seven studied characteristics: all but tearing. This
relatively high prevalence of each of the six characteris-
tics could be attributed to several factors. The most obvi-
ous factor is that the patient population investigated in
this study was a subset who presented to the clinic with
lateral elbow pain. In theory, patients presenting with lat-
eral elbow pain will have a higher prevalence of pathol-
ogy on their sonogram. Unfortunately, there appears to be
no readily available data of the prevalence of these patho-
logic sonographic characteristics, in an asymptomatic
population. Another possibility is the “all or nothing”
phenomenon created by the scale that was used by the
ultrasound readers. The scale used by the readers regard-
ing the pathologic characteristics was “positive” when
the finding was present and “negative” when the finding
was absent. Therefore, even if a characteristic was mini-
mally present on the sonographic image, it would be
marked simply as “positive” by the reader. Finally, there
could have been observer bias among the readers by sim-
ply knowing they were evaluating the images of symp-
tomatic patients. There was blinding to the readers
regarding the order of the sonograms, but the readers
knew that the images were obtained from a population
that presented with lateral elbow pain.

When comparing the kappa values of intrarater versus
interrater reliability, the kappa values of intrarater reli-
ability seem to be higher across the board than the kappa
values of interrater reliability for each characteristic. This
is not an unexpected outcome. In theory, it makes sense
that a specific reader is more likely to agree with his or
her own interpretation of a sonographic image versus
those of other readers. Although consensus definitions
were agreed upon for each characteristic prior to reading
the images, there is still some room for variation in inter-
pretation among readers, which is potentially reflected in
the kappa values for interrater reliability that are lower.

Although kappa statistics are widely accepted in
agreement studies, due to the paradoxical behavior of the
statistic, Gwet’s AC1 was used to help provide further
evidence of agreement that could be lost in the kappa
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statistic in this study. Gwet’s AC1 statistic distinguishes
between rated items that evoke virtually total consensus
among raters and items whose categories are essentially
guessed randomly with equal category probabilities by at
least some raters. The agreements due to such random
guesses are excluded from the calculation of the
statistic.1>1°

Among the seven characteristics, there seems to be an
admittedly large range between the interreliability scores.
For instance, “enthesophyte” had a kappa/AC1 score no
less than 0.68, whereas “tearing” had a kappa/AC1 score
no greater than 0.35 when looking at all the data. It is pos-
sible that certain pathologic features are more readily dis-
tinguishable among ultrasound readers versus others. For
future studies, it could be beneficial to further investigate
the characteristics that consistently had a higher reliabil-
ity, such as hyperemia and enthesophyte, to determine
whether these results are reproducible in a study with
more sonographic images and increased power.

Another aspect of this study was comparing the inter-
rater reliability between novice and experienced sonogra-
phy readers. When looking at the data, the percent
agreement is higher or the same value for four of the
seven ultrasound characteristics among the novice read-
ers. The three characteristics that had lower agreement
for the novice readers were fascial thickening/scarring,
tendon thickening, and intratendinous calcification. The
novice readers have the same or higher interrater reliabil-
ity for five of the seven characteristics when looking at
kappa and AC1. One would assume that the agreement
between experienced readers would be higher due to their
increased ability to correctly identify pathology on a
sonographic image. One possible explanation is that nov-
ice readers are more likely to abide strictly to the consen-
sus definitions placed when reading sonographic images,
whereas experienced readers deviate from the agreed-
upon consensus definitions due to a prior formed habit of
reading sonographic images. Another factor to consider is
that only two novice readers were used while there were
three experienced readers in this study. To our knowl-
edge, there are limited data on the effect that level experi-
ence for a reader has on interrater reliability,® particularly
when looking at the common extensor tendon.

There are several limitations to this study. First, there
was a selection bias of sonographic images interpreted
for patients presenting with lateral elbow pain. Although,
as mentioned above, there was blinding to the readers
regarding the order of the sonographic images, it could
have affected the likelihood that a reader would report a
pathologic feature as “positive.” It would be worthwhile
for future studies to limit these biases by having control
images from a patient population without elbow pain and
to blind the reader to which patient population was con-
nected to the sonographic image. Next, the study was lim-
ited by having only 50 sonographic images for the readers

to grade. Future reliability studies should be higher pow-
ered with more sonographic images. Next, the scale used
of “positive” or “negative” does not provide any quantita-
tive description of how much of that pathologic charac-
teristic was present. Future studies could aim to use a
numerical scale, where the minimum number represents
minimal pathology and the maximum represents maxi-
mum pathology.

The results from this study may have some clinical
implications. This study demonstrated the simple learn-
ing curve of interpreting MSK-US images of the common
extensor tendon of the elbow, as both experienced and
novice readers had similar interrater and intrarater reli-
ability. The authors believe that current research investi-
gating the effectiveness of various treatments of common
extensor tendinopathy, particularly orthobiologics, has
been limited in reproducibility by a lack of ability to
properly select patients with similar common extensor
pathologies.* This study may help us to understand why
there is such variability between studies that evaluate
treatments for common extensor tendinopathies. By dem-
onstrating a significant level of reliability among sonog-
raphy readers, this study also helps to lay the groundwork
for creating an MSK-US-based classification system for
common extensor tendinopathies. Such a classification
system could be used as a research standard for all com-
mon extensor tendinopathy treatments so that we could
match “demographics” of various common extensor ten-
dinopathies, and then accurately investigate the utility of
conventional and novel treatments.

Conclusion

MSK-US is an inexpensive, non-invasive, dynamic,
and, with the findings of this study, significantly reliable
tool in identifying various pathologies of the common
extensor tendon.® Patients presenting with clinical find-
ings of commaon extensor tendinopathy should be evalu-
ated with MSK-US, to better delineate the specific
tendon pathologic features that are present within the
tendon. MSK-US could be used in the future to establish
a classification system for common extensor tendinopa-
thies that may help to standardize research and better
delineate patient populations that may respond most
favorably to various common extensor tendinopathy
treatments and procedures.
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Objectives: After studying the article entitled “Interrater and
Intrarater Reliability of Musculoskeletal Ultrasonographic
Findings for the Common Extensor Tendon of the Elbow,”
you will be able to:

1. Describe the prevalence of common extensor ten-

dinopathy (CET)

Understand the findings of the research study

3. Discuss the interrater and intrarater reliability in
evaluating common extensor tendon sonography
features

n

1. How many adults are affected by CET each
year?

5%—-7%

1%-3%

3%-5%

7%-9%

SO

2. According to Table 1, which ultrasound
finding had the lowest percentage of intra-
reader agreement, averaged across five
readers?

Fascial thickening/scarring

Hypoechogenicity

Hyperemia

Enthesophyte

Cow>»

Which ultrasound finding in this study had
the highest probability of being marked posi-
tive among the observed characteristics?
Enthesophyte

Tearing

Tendon thickening

Hypoechogenicity

Cow>»

According to Cohen’s kappa coefficient,
which kappa values indicate an almost per-
fect agreement on the interpretation scale?
A. <0

B. 0.21-0.40

C. 0.81-1.00

D. 0.41-0.60

How many sonographer readers in the study
analyzed and scored the musculoskeletal
ultrasound images?

A7
B. 50
C. 5
D. 3

How many ultrasound characteristics were
observed in the study?

A 7

B. 50

C. 5

D. 3

According to Table 3, what was the percent-
age of interrater agreement for tendon
thickening?

A. 58%

B. 68%
C. 88%
D. 94%
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