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BACKGROUND: The shoulder joint provides the greatest degree of freedom in movement, making it one of the most
unstable and frequently dislocated joints, accounting for almost 50% of large-joint dislocations. Recurrent instability of the
shoulder joint develops in 96%—100% of children and adolescents, making it important to accurately diagnose possible ana-
tomical causes of persistent pain syndrome violating the habitual function of the shoulder. At the same time, the symptoms
of intra-articular injuries of the shoulder joint are often vague, and a definitive diagnosis cannot be made without the use of
instrumental research methods.

AIM: To compare the diagnostic value of clinical examination and magnetic resonance imaging in detecting intra-articular
pathology in adolescents with anterior instability of the shoulder joint of traumatic origin.

MATERIALS AND METHODS: This retrospective study included parameters of clinical examination and instrumental meth-
ods of investigation of 72 children (72 shoulder joints) with habitual shoulder dislocation of traumatic origin. The age of the
examined persons ranged from 13 to 17 years.

Magnetic resonance, clinical, arthroscopic, and statistical methods of research were employed in this work. The arthro-
scopic method was considered as a reference research method for assessing the sensitivity and specificity of clinical
examination and magnetic resonance imaging. Sensitivity and specificity were evaluated, followed by an assessment of the
prognoses of positive and negative results for MRI data and clinical research methods.

RESULTS: The MRI data was characterized by a significantly greater sensitivity and specificity in detecting lesions
(95.4% and 71.4%) than those of clinical examination (79.1% and 60%). Thus, MRl is better at detecting damage to the fibrous-
cartilaginous lip in traumatic instability in adolescents than clinical examination.

CONCLUSIONS: In our opinion, for the most reliable preoperative planning of surgical treatment of children, a full-fledged
clinical examination should be used and data from instrumental research methods should be included, considering the advan-
tages and disadvantages of each method.
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OpVIFl/IHaﬂbHOE ncenenosaHme

CpaBHMTENbHas OLEHKA YYBCTBUTENbHOCTH

U cneumPUYHOCTU KIMHNYECKOro

U MarHUTHO-pe30HaHCHOro MeToA0B MUCC/IeA0BaHUSA
ANA BbiSBNIEHUA noBpexxaeHUa GpubposHo-xpsaLLeBOM
ryébl y nogpocTKoB ¢ TpaBMaTMYeCKon nepepHen
HecTabuAbHOCTbIO NNeYeBoOro cycrasa

C.A. JlykbsiHos, A.H. MNpowienko, A.l. banHaypawusunm

HauvoHanbHbIN MEAVLMHCKIIA MCCE0BaTENbCKUIA LIEHTP AETCKOW TpaBMatonorum u optoneamv uM. [U. TypHepa, CankT-[letepbypr, Poccus

Ob6ocHoeaHue. [neyeBoii cyctaB obecneunBaeT HauboMbLLIY0 CTeneHb CBOOOALI B ABUKEHUM U ABNIAETCA OfHUM U3 Hau-
Donee HeCTabWNBLHBIX 1 YacTo BbIBUXMBAEMbIX CYcTaBoB. Ha ero gonto npuxoautcs nout 50 % Bcex BbIBUXOB KPYMHBIX CycTa-
BOB. PeLmamBuMpyloLLan HeCTabUNbHOCTb MIEYEBOr0 CyCTaBa, Mo AaHHbLIM psfa aBTopoB, passuBaeTcs B 96—100 % y naumeH-
TOB [LETCKOr0 W MOAPOCTKOBOrO Bo3pacTa. [1py 3TOM BaXHO TOYHO AMArHOCTUPOBATb BO3MOXHbIE aHAaTOMUYECKWE MPUYMHI,
MPUBOASALLME K CTOWKOMY 601EBOMY CHHAPOMY, HapyLUEHUIO YHKLMM CycTaBa M MPMBLIYHOMY ero BbiBMXY. B To e Bpems
CMMMTOMbI BHYTPUCYCTaBHbIX MOBPEXAEHUI NIIEYEBOro CycTaBa YacTo ObIBAKOT HELOCTAaTOMHO YETKMMM M IUarHo3 MOXeET ObiTb
He ACHbIM De3 NpUMEHeHNS MHCTPYMEHTANbHLIX METOA0B UCCNEA0BaHUA.

Llene — cpaBHUTL AMArHOCTUYECKYI0 LEHHOCTb KJIMHWMYECKOro 00CnefoBaHMA M MarHUTHO-Pe30HaHCHOM ToMorpaduu
LNS BbISIBNIEHWSA NOBPEXAEHMIA CyCTaBHOM Iybbl Y NOAPOCTKOB C NepefHel HeCTabMIbHOCTLIO MIEYEBOO CycTaBa TPaBMaTy-
YEeCKOro reHesa.

Mamepuanelr u Memodel. PeTpocneKTUBHOE McCef0BaHWe BKJIOYANO0 CpaBHEHWE Pe3yNbTaToB KIMHUYECKOro 0bcneno-
BaHWUA M UHCTPYMEHTaNbHbIX METOL0B UCCNIeA0BaHUA Y 72 NoapoCTKOB (72 nneyeBbiX CycTaBa) C NPMBLIYHLIM BLIBUXOM MJieya
TpaBMaTM4eCKoro reHesa. Bospact obcnenoBaHHbIX coctasun ot 13 go 17 ner.

B pabore 6binm “cnonb3oBaHbl MarHUTHO-PE30HAHCHBIN, KJIMHUYECKUIA, apTPOCKOMWMYECKUIA M CTAaTUCTUHECKWUA METOAb
uccnenoBaHus. ApTpockonuyeckuin MeTof ABNANCA peepeHTHbIM AN OLEHKU YYBCTBUTENBHOCTU U CNELMPUYHOCTI KITUHU-
yeckoro 0bcnefoBaHMA M MarHUTHO-PE30HAHCHOMO MeTofa uccnenoBaHus. OnpeneneHbl YyBCTBUTENBLHOCTb W CNELMPUYHOCTD
C NMOCNeNYIOLLEN OLEHKOW MPOrHOCTUYHOCTM NOMOXKMTENBHOTO M OTPULLATENILHOMO Pe3yNbTaToB AJIA fJaHHBIX MarHUTHO-pPe3o-
HaHCHOW TOMorpaduu U KIIMHUYECKOro MeToaa.

Pesynemamel. [laHHble MarHUTHO-Pe30HAHCHOW ToMorpaduu B Hawen pabote xapakTepu3oBanucb bonbluei YyBCTBM-
TeNbHOCTbI0 M CNeUMUYHOCTBIO C BONbLLEN CTATUCTMYECKOH 3HAUMMOCTbIO (95,4 U 71,4 %), YeM YyBCTBUTENBHOCTL M CMELM-
U4HOCTb KMHWYecKoro obcnenoBanua (79,1 v 60 %). MarHUTHo-pe3oHaHcHas ToMorpadua no3sonana nyyle BbISBAATL NO-
BpexaeHNa Gpubpo3HO-XpsLLEBOM rybbl Npyu TpaBMaTUHECKOM HECTabUILHOCTM y MOAPOCTKOB B CPABHEHMM C KIIMHUHECKUM
UCCneanoBaHueM.

3axmoqenue. [1ns Haubonee KavecTBEHHOMO NPeAonepaLyroHHOro NiaHUPOBaHNA XMPYPrUYECKOro jIe4eHUs NoAPOCTKOB
C NPMBLIYHLIM NEpPefHUM BbIBUXOM Mieya clieflyeT 065A3aTeslbHO A0MONHATL KIIMHUYECKoe 00Ccnen0BaHNe MHCTPYMEHTabHbI-
MW MeToJlaMM.

Kniouesble cnoBa: BbiBUX Mieya; pebeHoK; apTpoCcKonus; noBpexaeHne baHKapta; KMHUYeckoe 0bcnenoBaHNe; MarHUTHO-
pe30HaHcHasi ToMorpadms (MPT).

Kak uutupoBatb:

JlykbsHoB C.A., Mpoluerko S1.H., bavnaypawusunm Al CpaBHUTENbHAsA OLEHKa HyBCTBUTEIBHOCTU M CNELMdUYHOCTU KIIMHUYECKOTO M MarHUTHO-Pe30HaHCHOMo
METO/0B MCCNIEA0BaHMA ANs BbIABNEHUA NOBPEXAeHNs GUOPO3HO-XPALLEBON rybbl y NOAPOCTKOB C TPABMATUHECKOM NepefHel HeCTabUNbHOCTbIO Mile4eBoro
cyctasa// OpToneaus, TPaBMaTosorvist M BOCCTaHOBMTENbHAA XMpypris aeTckoro BospacTa. 2022. T 10.N2 2. C. 113-119. DOI: https://doi.org/10.17816/PTORS88889

Pykonucb nonyyena: 22.11.2021 Pykonucb opo6peHa: 17.05.2022 Ony6nukoBaHa: 30.06.2022

y
3KO®BEKTOP Jnuerana CC BY-NC-ND 40
© KonnekTis astopos, 2022



CLINICAL STUDIES

BACKGROUND

The shoulder joint provides the greatest degree of freedom
of movement and is one of the most unstable and frequently
dislocated joints in the body, accounting for almost 50% of
all large joint dislocations [1]. An emergency trauma service
providers usually provide initial treatment and evaluation of
these injuries using standard radiographs followed by closed
reduction and immobilization. Concurrently, several authors
stated that recurrent shoulder joint instability develops in
96%-100% of patients in childhood and adolescence and
can lead to persistent pain syndrome with impaired shoulder
joint function [2, 3]. Additionally, upon history taking, pediatric
patients report severe pain syndrome, dysfunction, and,
to a lesser extent, recurrent shoulder joint dislocations.
The clinical examination in many cases revealed not
sufficiently informative symptoms of intra-articular injuries;
thus, the diagnosis must be clarified and instrumental
methods should be applied.

Damage to the articular lip, scapulohumeral ligaments,
and the rotator cuff reduces the efficiency of conservative
treatment and can lead to recurrent shoulder joint instability.

Studies on adult patient examinations demonstrated
clinical and instrumental study results, such as magnetic
resonance imaging (MRI). Few studies focused on a compre-
hensive assessment of the accuracy of clinical tests and MRI
for intra-articular pathology diagnostics in pediatric patients
with shoulder joint instability [4-6].

The work aimed to compare the diagnostic value of
clinical examination and MRI for detecting fibrocartilagenous
lip damage in adolescents with habitual shoulder disloca-
tion.

MATERIALS AND METHODS

This retrospective study compared the results of clinical
and instrumental studies of 72 pediatric patients (72 shoul-
ders) with shoulder habitual dislocation of traumatic origin
who are admitted for arthroscopic shoulder joint stabiliza-
tion from 2018 to 2020. The age of examined patients ranged
from 13 to 17 years. The average age of patients at the time
of surgical treatment was 15.7 + 1.08 years (1317 years).
The study group included 58 males and 14 females.

The work used MRI, clinical, and statistical methods.
The arthroscopic method was the reference method for
assessing the sensitivity and specificity of the clinical
examination and MRI.

The clinical examination included an overall range of
motion assessment, upper limb strength, and diagnostic
tests for specific intra-articular shoulder pathology [7-91.
Shoulder joint instability tests were considered, which
assess fibrocartilagenous lip damage of the articular
process of the scapula. The Sulcus test was performed to
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diagnose [10, 11] inferior instability (groove formation under
the acromial process of the scapula during downward upper
limb traction), and anterior [12] and posterior [13] drawer
tests were used to determine anterior and posterior instability
(humeral head translation with a fixed shoulder joint with
pressure on the humeral head in the anterior or posterior
direction). Patients with at least one of the above symptoms
of shoulder joint instability and damage to the cartilaginous
lip of any localization the clinical examination result was
considered positive.

MRI was performed on a Philips Panorama HFO 1.0 T
device (Philips, USA), the standard protocol included proton-
weighted pulse sequences with signal suppression from
adipose tissue, and T2-weighted images (WI), T1-WI in
sagittal, axial, and coronal views. The slice thickness was
3 mm. A positive result was articular lip damage detection,
and a negative result was the absence of damage.

Diagnostic arthroscopy was performed by one surgeon
during surgical shoulder joint stabilization to identify intra-
articular pathology and choose the scope of surgical inter-
vention.

The following are indications for surgery:

« multiple (>1) involuntary shoulder joint dislocations with
an indication in the history of trauma with or without
signs of lip segment tears;

+ pain syndrome in the shoulder joint, which did not re-
gress after conservative treatment.

Arthroscopic examination within the diagnostic stage
of surgical intervention was performed through a standard
posterior approach, while the patient was under general
anesthesia in the lateral position with applied traction for
the abducted upper limb.

The articular lip damage localization was assessed using
the clock face scheme, where the 12 o'clock position was
the highest paint of the articular process of the scapula. Iso-
lated anterior labral lesions were noted within the 2—6 o'clock
position for the right shoulder and the 10-6 o'clock position
for the left shoulder; while upper labral lesions were detected
within the 10-2 o'clock position. Posterior labral lesions were
revealed within the 6—10 o'clock position for the right shoul-
der and the 6-2 o'clock position for the left shoulder.

The visualization results during arthroscopy were
documented, considering the presence or absence of
fibrocartilagenous lip damage. The intraoperative results
were then compared with the preoperative MRI results
(which were presented and described by the radiologist
before the surgical treatment) and the preoperative clinical
examination data.

The data were analyzed using the Statistical Package for
the Social Sciences version 23.0 software (SPSS IBM Inc.,
Chicago, Illinois).

The clinical method and MRI data determined true-
positive and true-negative results, using both the evaluated
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and reference methods, and false-positive and false-negative
results, wherein the result was negative using the evaluated
method and positive using the reference method. Positive
results for the clinical method were considered as
the presence of at least one positive result of a clinical
test for shoulder joint instability. MRl was used to assess
articular lip damage. The method accuracy was calculated as
the percentage of the sum of true-positive and true-negative
results, the sensitivity as the percentage of the number of
true-positive results, and the specificity as the percentage
of the number of true-negative results to the total number
of patients.

The statistical data were initially evaluated using
descriptive statistics methods. Sensitivity and specificity
were also assessed, followed by estimation of positive
and negative predictive values for MRI data and clinical
methods.

A chi-square test was performed to compare the clinical
examination and MRI results with those of arthroscopy, and
the capabilities of these methods to detect labrum tears
were analyzed. P-values of <0.05 was used to determine
the significance of all statistical tests.

RESULTS

The study group included 72 patients based on
the previously specified criteria. The right upper limb injury
was most frequently registered (65% of cases).

X-ray examination revealed no signs of bone-traumatic
injuries in any of the patients.

Neither clinical, arthroscopic, nor MRI examinations
showed intra-articular structure damage of the shoulder
joint, in addition to the cartilaginous lip damage in the anterior
sections, in any of the examined patients. Hence, all the data
below relate to this particular type of damage (Table).

The clinical examination data compared with arthroscopic
data revealed an 80% accuracy, 79.1% sensitivity, 60% speci-
ficity, and 96.4% positive predictive value (p = 0.046, Pear-
son’s chi-square test).

MRI findings compared with arthroscopic data revealed
a 93% accuracy, 95.4% sensitivity, 71.4% specificity, and
96.9% positive predictive value (p < 0.001, Pearson’s chi-
square test).

Tom 10, N2 2, 2022
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Notably, significantly more patients without symptoms of
articular lip damage were determined according to the clinical
examination (19.4%) than MRI (4.1%).

DISCUSSION

Instability type identification is not difficult based on
history, clinical examination, and radiological studies.
However, accurate intra-articular pathology verification is
a more complicated task, of which the solution significantly
affects the preoperative planning quality, which in turn may
influence the surgical treatment results.

Our study results revealed that the MRI study has higher
sensitivity and specificity with greater statistical significance
(95.4% and 71.4%) compared to the clinical method
(79.1% and 60%). Concurrently, MRI data are characterized
by greater sensitivity than specificity. From our point of view,
clinical examination that revealed significantly more false-
negative results than MRI (19.4% vs. 4%) is very important.

The literature presents a few publications that analyze
the sensitivity and specificity of the clinical method and
MRI in pediatric patients, while concurrently, a significant
number of publications describe similar studies in adult
patients. Moreover, the data obtained by comparing
the specificity and sensitivity of the clinical method and
MRI are contradictory.

Farber et al. [14] studied the diagnostic value of clinical
tests for assessing articular lip injuries in case of shoulder
joint instability of traumatic origin, confirmed by arthroscopy
in adult patients. The clinical examination revealed an ac-
curacy of 93%, a sensitivity of 48%, and a specificity of 99%.
Liu et al. [15] analyzed the data from the examination of
54 patients with a mean age of 34 years and the results
of clinical examination and MRI in patients with suspected
articular lip injuries. They revealed an 89% accuracy of
the physical examination, while the MRI was only 65%.
Imhoff et al. [16] analyzed the correlation between MRI and
arthroscopy and revealed an 87% accuracy, 69% sensitivity,
and 100% specificity in MRI.

Tortensen et al. established that articular lip injuries
were identified with 62% accuracy [17], 73% sensitivity, and
58% specificity using MRI (values of the indicators were lower
compared to our study). Momenzade et al. revealed that MRI

Table. Comparative evaluation of the clinical, magnetic resonance imaging, and arthroscopic results

TP N FP FN Total
Methods compared (n, frequency (n, frequency (n, frequency (n, frequency (n, frequency
in %) in %) in %) in %) in %)
Clinical examination — 53 —73.6 3—42 2—28 14— 194 72 — 100
arthroscopy data
MRI study — arthroscopy 62 — 86.2 5—6.9 2—28 3—41 72 — 100

data

Note. TP: true-positive results; TN: true-negative results; FP: false-positive results; FN: false-negative results.

0Ql: https://doi.org/ 10.1/816/PTORSE8889
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has low sensitivity and moderate specificity in detecting
the Bankart lesion [16].

Polster et al. explained the potentially low sensitivity
of MRI in detecting Bankart lesions [18] because large
differences in the type and position of Bankart lesions,
close location, and adjacency of the upper articular lip to
the capsule and cortical bone, with the same signal intensity,
complicate their identification.

Our study results differ from those in the adult population
regarding the sensitivity and specificity of the clinical meth-
od. Accuracy, specificity, and sensitivity indices in the clini-
cal examination were higher in the adult population because
patients in the pediatric population did not fully understand
the course of the clinical examination and misinterpreted their
complaints. However, we do not fully agree with the interpre-
tation of this feature in pediatric patients, as proposed by Eis-
ner et al. [19], where the authors explain the lower efficiency
of the clinical examination because patients tend to conceal
the severity of their condition to return quickly to their habit-
ual physical activity level. This problem is not relevant in our
case because patients were admitted to the department after
a preliminary outpatient consultation, and they knew about
the upcoming surgical treatment. However, additional studies
are required to more accurately verify the causes resulting in
a decreased clinical method efficiency in adolescent patients.

Therefore, our study confirms that MRI has greater sensi-
tivity and specificity in detecting lesions of the fibrocartilage
lip in the case of traumatic instability in adolescents com-
pared to the clinical method despite the conflicting literature
data.
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CONCLUSION

We revealed that the efficiency of detecting the glenoid lip
damage of the shoulder joint of traumatic origin in habitual
shoulder dislocation in children is higher using MRI than
clinical examination.

The selection of an adequate treatment approach requires
a complete physical examination and the use of findings of
instrumental methods, considering the advantages and
disadvantages of each.
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