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Abstract

Background: MR arthrography in the abduction and external rotation (ABER) position has been
demonstrated to enhance the diagnostic ratio of anterior labro-ligamentous complex tears.
Meanwhile, the diagnostic and discriminatory rates of MR arthrography in this position in various
types of the antero-inferior labro-ligamentous lesions have not been completely discovered. Aim:
This study aimed to perform comparison between ABER MR and the conventional MR arthrogra-
phy considering the diagnostic rate and discriminatory precision of various anteroinferior labro-
ligamentous lesions. Methods: We studied 38 patients who suffered from shoulder conditions
and evaluated the results of both conventional MR and ABER MR arthrography. An antero-infe-
rior labro-ligamentous lesion was diagnosed with the detection of absence, fray, detachment,
displacement of the antero-inferior labrum or detection of the contrast material inside the la-
brum, or avulsion, rupture of the inferior glenohumeral ligament at the humeral or labral attach-
ment. All study subjects have undergone shoulder arthroscopy after MR technique. Results: ABER
MR arthrography was associated with significant increased accuracy and diagnostic sensitivity
than that of conventional MR regarding the diagnostic rate of various types of the antero-inferior
labro-ligamentous lesions (p<0.05). Conclusion: Based on our results, ABER MR arthrography
would add more value to the diagnosis if the conventional MR were doubtful in suspected antero-
inferior labro-ligamentous complex injuries.
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usually causes injury of the anteroinferior
labroligamentous complex as it is consid-

Introduction

Magnetic resonance imaging (MRI) is the
gold standard diagnostic technique of
most of the pathologic articular conditions
of the shoulder. Especially, magnetic reso-
nance arthrography (MRA) gives more ac-
curate information than standard non-ar-
thrographic MRI regarding the diagnosis of
shoulder cartilaginous injury or labral
tears(4). Anterior shoulder dislocation

ered the most important preservative of
the shoulder joint. In fact, many types of
antero-inferior labro-ligamentous lesions
(Bankart and Bankart modified) were
demonstrated>®). The proper diagnosis
and categorization of these variants is nec-
essary in the preoperative phase in order
to determine the most suitable surgical
treatment in addition to assessment of the
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post-operative scenario-9). Neutral posi-
tion MR arthrography has been described
as the best technique for anteroinferior
labro-ligamentous lesions diagnosis and
has been broadly recognized clini-
cally®©™), Nevertheless, it has been associ-
ated with missing some information re-
garding the diagnosis of certain mild or
nondisplaced torn labrums. Therefore,
ABER position added more valuable analyt-
ical information to the neutral position MR
arthrography(®®™), In particular, ABER MR
arthrography applies stretchy strength to
the anterior labro-ligamentous complex,
thus augmenting its possibility to recog-
nize mild injured labrums, hence it has
been more capable of rising the diagnostic
percentage of anteroinferior labro-liga-
mentous tears, particularly the specific
subtype of Perthes lesion('3). Nevertheless,
the analytical and discriminative rates of
ABER MR in other types of the antero-infe-
rior labro-ligamentous injuries were not
fully explored until now. We hypothesized
that ABER MR would add more diagnostic
rate regarding the detection and discrimi-
nation of all subtypes of the antero-inferior
labro-ligamentous injuries. We aimed,
therefore, to perform a retrospective com-
parison between ABER MR and conven-
tional MR arthrography considering the
detection ratio and discriminatory exacti-
tude of different antero-inferior labro-liga-
mentous lesions.

Patients and Methodology

The study is a comparative type. We exam-
ined Patients with shoulder disorders who
have been requested to perform MR-Ar-
thrography and have been referred to MR-
Unit of radiology department-Suez Canal
University Hospital. This study was ap-
proved by Faculty of Medicine Suez Canal
University ethics evaluation panel. Con-
sents were obtained from study subjects.

Thirty-eight study subjects were subjected
to retrospective evaluation by conven-
tional MR and ABER MR arthrography.
Shoulder arthroscopy was performed for
all study subjects after MR technique.

Image evaluation

MR arthrography images were individually
reviewed through Synapse PACS, FUJI-
FILM station, Japan) by one radiologist
with 10 years of concentrated practice of
musculoskeletal imaging and who was
blinded to patients’ data and arthroscopic
findings. Conventional MR arthrography
that was obtained in neutral position were
assessed at the beginning. ABER results
have been assessed after 14 days. The an-
tero-inferior labro-ligamentous injury has
been diagnosed with the detection of ab-
sence, fray, detachment, displacement of
the antero-inferior labrum or detection of
the contrast material inside the labrum, or
avulsion, rupture of the inferior gleno-
humeral ligament at the humeral or labral
attachment.

Statistical analysis

Statistical significance was assumed if P
value was below 0.05. Comparison be-
tween both arthrography methods has not
been adjusted for patient gender, age, or
side of shoulder injury. The distribution of
qualitative data was shown in frequencies
and tested for statistical significance by chi
square analysis. SPSS, version 14.0.2 for
Windows was used.

Results

There was male predilection among our
study population as male patients repre-
sented about 74% of our study population
in comparison to female patients (26%) as
detailed in Figure (1). The mean age of our
study population was 32.5 years.
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Gender
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Figure 1: Gender Distribution among the Study Population

Regarding the examined site, there was
much more right Sided patients rather
than left sided (21/17), and more male pa-
tients than females (28/10). The frequency

of labral lesions by arthroscopy, it shows
that 47% of our patients had soft tissue
Bankart while 29% of them have osseous
Bankart in the second position. Figure (2).
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Figure 2: Frequency of Labral Lesions by Arthroscopy.

The results of ABER and conventional MR
arthrography regarding the detection of
antero-inferior labro-ligamentous injuries
are shown in Tables (1 & 2). ABER MR ar-
thrography has significantly increased ac-
curacy (with 100% as combined technique
to the neutral MRA), compared to that of
conventional MR arthrography which
showed 89.5% accuracy. The sensitivity of
ABER and conventional MR arthrography
in the detection of types of antero-inferior
labro-ligamentous lesions are listed in Ta-
bles 1 & 2.

Discussion

In the present study, we performed a ret-
rospective comparison between the diag-
nostic rate of ABER MR arthrography and
the conventional neutral arthrography for
antero-inferior labro-ligamentous injuries.
We showed that ABER MR arthrography
may significantly enhance the accuracy of
antero-inferior labro-ligamentous lesions’
detection. In comparison to conventional
MR arthrography, ABER MR arthrography
may considerably increase the diagnostic
accuracy of antero-inferior labro-ligamen-
tous injuries with equivalent specificity in
this study.
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Table 1. Neutral MR Arthrogram findings in Diagnosis of Labral Lesions as
Compared to Arthroscopic Findings.

Neutral MR arthrogram

Arthroscopy Soft Osseous | Reversed Multi

Bankart Bankart Bankart Perthes | ALPSA | SLAP directional N | Total
Soft Bankart 16 0 0 0 0 0 0 2 18
Osseous 1 10 o} 0 o} o} o} 0 1
Bankart
Reversed o} o} 2 0 o} o} o} 0 2
Bankart
Perthes 0 0 0 2 0 0 0 0 2
ALPSA 0 o} 0 o} o} o} 1 1
SLAP 0 0 0 0 0 2 0 0 2
Multi
directional ° ° ° ° ° ° ! ° !
Normal 0 0 0 0 0 1 1
Total 17 10 2 2 0 2 1 4 38

Chi-square = 201.65; - P-value = 0.000 (highly significant); - Accuracy= 89.5% Sensitivity = 91.9%, Specificity

100 %; Positive predictive value 100%; Negative predictive value 25%

In agreement with our results, It was re-
ported that ABER arthrography revealed a
diagnostic sensitivity of 96% and a specific-
ity of 97% in comparison to neutral position
MR arthrography which showed 48% sensi-
tivity and 91% specificity (P~0.005)().
Though, in another study, it was shown
that there was a non-significant variation
between ABER and conventional MR ar-
thrography in terms of sensitivity and spec-
ificity(®). This discrepancy could be due to
distinct proportions of Perthes lesions
(5.3%[2/38]in this study versus 7.6%[7/92]),
as the most important advantage of ABER
position is enhancing the diagnostic ratio
of Perthes lesions(®). ABER MR arthrogra-
phy is able to strengthen the pressure of in-
ferior glenohumeral ligament and may de-
tect slight and non-displaced labral tears,
that represents the base of successful di-
agnosis of Perthes lesions(3%). As far as
we know, information about precision of
MR arthrography for categorizing the

antero-inferior labro-ligamentous injuries
was uncommon. A research that has been
conducted on 104 confirmed patients, neu-
tral MR arthrography was precise in de-
tecting Bankart (80%, 35/44) and ALPSA in-
juries (77%,17/22), though less precise in de-
tecting Perthes lesions (50%, 6/12)(®). An-
other 2 similar studies which included rela-
tively small sampling size and involved pa-
tients with confirmed antero-inferior labro-
ligamentous injuries (44 and 23 patients),
ABER MR has been shown to be mildly in-
ferior than neutral position concerning
Bankart and ALPSA lesions, nonetheless
somewhat more accurate regarding
Perthes lesions(®7). Though, this study
demonstrated sufficient precision of ABER
MR in differentiation between different
types of injuries. This position accuracy has
reached 100%. This showed that the ability
of MR arthrograms for categorizing the an-
tero-inferior labro-ligamentous injuries
could be trustworthy.




Wahdan A. et al 91
Table 1. ABER MR Arthrogram findings in Diagnosis of Labral Lesions as
Compared to Arthroscop-ic Findings
Combined neutral & ABER MR arthrogram
Arthroscopy Soft Osseous | Reversed Multi
Bankart Bankart Bankart Perthes | ALPSA | SLAP directional N | Total
Soft Bankart 18 0 0 0 0 0 0 0 18
Osseous
Bankart 0 11 0 0 0 0 0 o 11
Reversed 0 0 2 0 0 0 0 o 2
Bankart
Perthes 0 0 0 2 0 0 0 0 2
ALPSA 0 0 0 0 1 0 0
SLAP 0 0 0 0 0 2 0 0 2
Multi
directional ° ° ° ° ° ° ! ° !
Normal 0 0 0 0 0 0 0 1 1
Total 18 1 2 2 2 1 38

Chi-square = 266; - P-value = 0.000 (highly significant), Accuracy=100%

Conclusion

MR arthrography in ABER position, in com-
parison to arthroscopy, can significantly
improve the diagnostic sensitivity of an-
tero-inferior labro-ligamentous complex
tears. Thus, we recommend that ABER MR
is preferred to be included in case of doubt-
ful conventional MR especially in sus-
pected antero-inferior labro-ligamentous
complex injuries.
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