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COMMENTARY ON: “ACCURACY OF EXAMINATION OF THE LONG HEAD OF THE BICEPS 
TENDON IN THE CLINICAL SETTING: A SYSTEMATIC REVIEW”

We commend Bélanger et al. (1) on their article en
titled “Accuracy of examination of the long head of 
the biceps tendon in the clinical setting: a systematic 
review”, and for highlighting concerns about the vali
dity of orthopaedic special tests (OSTs). However, we 
respectfully disagree with the utilization of shoulder 
arthroscopy as an appropriate reference standard for 
determining the sensitivity and specificity of OSTs in 
the diagnosis of tendinopathy and/or partial tears of 
the long head of the biceps tendon (LHBT). 

In 2015, Saithna et al. (2) challenged the concept that 
arthroscopy was an appropriate gold standard for the 
diagnosis of LHBT pathology and reported, along with 
other groups, that standard arthroscopic techniques fail 
to visualize a large proportion of this structure (3–6). 
In a subsequent systematic review (7), we evaluated 
whether the length of tendon that can be seen on arthro
scopy allows visualization of areas of predilection of 
pathology and sought to determine the rates of missed 
diagnoses at arthroscopy compared with an open ap
proach. We demonstrated that standard arthroscopic 
techniques only allowed visualization of between 
34% and 48% of the overall length of the LHBT. 
Mean maximum lengths of visualization reported in 
the literature are summarized and illustrated in Fig. 1.

The failure to visualize a large proportion of LHBT 
length is a major limitation of arthroscopy because 
the incidence of pathological changes in distal “hid
den” regions has been reported to be high. Moon et al. 
(8) studied a series of patients who underwent open 
subpectoral tenodesis at the time of rotator cuff repair. 
The authors categorized the LHB into the 3 zones, 
described by Denard et al. (9) (zone A, the proximal 
2.5 cm of the tendon; zone B, between 2.5 and 5.6 cm; 
and zone C, distal to 5.6 cm). The authors reported that 
the prevalence of degenerative changes and tears was 
high in all zones, but of specific interest for those areas 
that are often not visualized (or incompletely visua
lized), the rate of these diagnoses was 100% in zone 
B and approximately 80% in zone C. It is therefore 
unsurprising that 30–50% of diagnoses (7) of LHBT 
pathology are missed at arthroscopy compared with 
an open approach. Our systematic review concluded 
that published sensitivity and specificity data for OSTs 
that were based on arthroscopy as the gold standard 
were invalid (7). However, we accept that the use of 
diagnostic arthroscopy has greater validity for other 
pathological processes involving the LHBT, such as 
superior labrum anterior to posterior (SLAP) lesions, 
dislocation and complete rupture.

We note the conclusion of Bélanger, that “high re
solution ultrasound is reliable to diagnose suspected 
long head of biceps pathologies”. Although this may 
be the case for dislocation or complete rupture, it is 
unlikely to be the case for tendinopathy or partial 
tears, and therefore this message should be clarified. 
As mentioned previously, tendinopathy and partial 
tears frequently occur in distal regions of the tendon 
not visualized on arthroscopy. The majority of studies 
included by Bélanger et al. that evaluated the ability 
of highresolution ultrasound to diagnose tendinopa
thy and partial tears used arthroscopy as a reference 
standard. However, because of the high risk of missed 
diagnoses with arthroscopy, the findings of the review 
related to this aspect must be interpreted with caution.

Our main aim in writing this letter is to highlight the 
limitations of arthroscopy in the diagnosis of LHBT 
pathology, particularly that it does not allow visualiza
tion of common sites of distal pathology, and that it is 
associated with a high rate of missed diagnoses. These 
limitations must be taken into account in interpreting 
the systematic review published by Bélanger et al. (1) 
in clinical practice, and in future studies seeking to 
evaluate the diagnostic value of OSTs.

Fig. 1. Anatomical specimen (right shoulder, viewed anterolaterally). 
(a) The long head of the biceps tendon (LHBT) is positioned in the 
bicipital groove. The suture was placed at glenohumeral arthroscopy to 
demonstrate the maximum length of tendon visualized in this individual 
specimen. (b) Infra- and supraspinatus (dark blue) and subscapularis 
(light blue). The LHBT is divided into 3 sections, as described by Denard 
et al. (9) (green 0–2.5 cm, grey 2.5–5.6 cm and red >5.6 cm). The 
4 lines A, B, C and D demonstrate the mean maximum LHBT lengths 
visualized at arthroscopy in the studies reported by Gilmer et al. (4), 
Saithna et al. (6), Taylor et al. (5) and Festa et al. (3), respectively. 
[Modified from Jordan and Saithna, and published with permission 
from Elsevier] (7).

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-xxxx&domain=pdf
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We read the Letter to the Editor by Malik, Jordan and 
Saithna with interest, and thank them for their com
ments. According to the cadaveric study and retrospec
tive review (n = 277) cited in their letter (5), 18% of 
long head of the biceps tendon (LHBT) pathologies are 
exclusively found in a hidden zone, called the “hidden 
bicipital tunnel” and cannot be visualized during diag
nostic arthroscopy. In that respect, arthroscopy might 
not have the desired level of perfection for identifying 
LHBT tendinopathy or partial rupture, and its validity 
as a reference standard has been questioned (7). We 
fully agree with them, as tendinopathy and partial 
rupture of the LHBT can be missed by arthroscopic 
examination, specifically when the abnormality is 
found exclusively in the “hidden bicipital tunnel”. 

Our review assessed the risk of bias of the original 
studies with the Quality Assessment Tool for Diagnostic 
Accuracy Studies (QUADAS2 tool) (10) and developed 
review-specific guidance on how to assess the 4 QUA
DAS2 items. With respect to this guiding principle, 
studies using arthroscopy as a reference standard for 
diagnosing tendinopathy or partial rupture were judged as 
“unclear” risk of bias for the item appraising the reference 
standard. Of the 30 studies included in our systematic 
review, we identified 6 primary studies where arthroscopy 
was used as a reference standard for diagnosing either 
tendinopathy or partial rupture (11–16). Five of them also 
had a blinding issue and were judged “high” risk (11–13, 
15, 16), while 1 was deemed as “unclear” risk of bias (14). 

RESPONSE TO LETTER TO THE EDITOR FROM MALIK ET AL.

We chose to keep these studies in our systematic 
review since they did not change the results of the 
metaanalyses or the conclusions of the study. For the 
accuracy of highresolution ultrasound (HRUS) for 
diagnosing tendinopathy, 2 studies used arthroscopy 
(12, 13), while 1 study had magnetic resonance ima
ging (MRI) (17) as reference standard. Considering 
only the latter study, sensitivity and specificity were 
1.00 and 0.88, respectively (Fig. 1), while, respectively, 
they ranged from 0.22 to 1.00 and 0.88 to 1.00, when 
considering all 3 studies. 

For diagnosing any proximal tendon pathology except 
superior labrum anterior to posterior (SLAP) lesions, 
which included tendinopathy and partial rupture among 
other diagnoses, the palpation test, the Speed test, the 
uppercut test and the Yergason’s manoeuvre were com
pared with arthroscopy in 3 studies (14–16). As seen 
in Table I and Table II, the sensitivity and specificity 
are basically the same when including or excluding 
the studies that used arthroscopy as reference standard.

From the findings of our systematic review, HRUS 
is still considered a highly specific clinical tool for 
the diagnosis of dislocation, complete rupture and 
tendinopathy when the studies using arthroscopy as 
reference standard are excluded. The sensitivity is 
variable for dislocation and complete rupture, but high 
for tendinopathy. Hence, HRUS is a useful tool in order 
to confirm a suspected LHBT pathology, but might not 
be an adequate screening tool. OSTs still offer a poorer 

Table I. Overall orthopaedic special tests’ accuracy in characterization of the long head of the biceps tendon (LHBT) pathology except superior 
labrum anterior and posterior (SLAP) lesions: comparison between meta-analyses that include and those that exclude studies using arthroscopy 
as gold standard for the diagnosis of tendinopathy or partial tears 

n (studies) n (shoulders) Sensitivity (95% CI) Specificity (95% CI) LR+ LR–

Meta-analyses with inclusion of studies using arthroscopya

  Speed test 7 1,542 0.65 (0.17–1.00) 0.61 (0.15–1.00) 1.67 0.57
  Yergason’s manoeuvre 5 559 0.41 (0.14–0.72) 0.84 (0.65–1.00) 2.56 0.70
Meta-analyses with exclusion of studies using arthroscopyb

  Speed test 4 485 0.60 (0.11–1.00) 0.63 (0.12–1.00) 1.62 0.63
  Yergason’s manoeuvre 4 458 0.41 (0.00–0.79) 0.85 (0.54–1.00) 2.73 0.69

aAll studies from our original article (14–16, 19–23).
bStudies that had arthroscopy as reference standard for diagnosing LHBT tendinopathy or partial rupture were excluded (14–16).
CI: confidence interval; LR+: positive likelihood ratio; LR–: negative likelihood ratio.

www.medicaljournals.se/jrm
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diagnostic value, with Yergason’s manoeuvre being 
the only test of value in order to confirm a suspected 
pathology (high specificity). 

Gold standards are challenged in order to approach 
a reality that could never be reached, and today’s 
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