Original Contribution

Obere Extremitdt 2021 - 16:203-209

https://doi.org/10.1007/511678-021-00651-y Structu ral injuries Correlate With

Received: 26 March 2021 R . . R one
Accepted: 10 June 2021 d h f b I
Published online: 15 July 2021 ra Iograp Ic Slgns o InSta I Ity
© Springer Medizin Verlag GmbH, ein Teil von

on MRI after simple elbow
e dislocations

updates

A multicenter study

Philip-Christian Nolte' - Dirk Maier® - Ferdinand Christian Wagner* -

Alexander Ellwein® - Rony-Orijit DeyHazra’ - Thorsten Guehring* - Konstantin Miiller’ -

Paul-Alfred Griitzner' - Marc Schnetzke'®

' Clinic for Trauma and Orthopaedic Surgery, BG Trauma Center Ludwigshafen, Ludwigshafen,
Ludwigshafen, Germany

? Department of Orthopaedics and Trauma Surgery, Medical Center—University of Freiburg, Faculty of
Medicine, University of Freiburg, Freiburg, Germany

*Department for Orthopaedic and Trauma Surgery, DIAKOVERE Friederikenstift, Hannover, Germany

*Department of Shoulder and Elbow Surgery, Sportsmedicine & Traumatology, Diakonie Clinic
Paulinenhilfe, Stuttgart, Germany

* Arcus Clinic Pforzheim, Department for Shoulder and Elbow Surgery, Pforzheim, Germany

¢ German Joint Centre, ATOS Clinic Heidelberg, Heidelberg, Germany

Abstract

Background: There is a paucity of literature demonstrating which factors are associated
with signs of elbow instability on magnetic resonance imaging (MRI) following simple
elbow dislocations (SED).

Objectives: This study aimed to evaluate demographic variables and MRI datasets to
identify factors associated with elbow instability following SEDs.

Materials and methods: This retrospective multicenter MRI study included patients
who had sustained SED and presented within 21 days of trauma. Measurements
included ulnohumeral angle, drop sign, and radiocapitellar and ulnohumeral
incongruity. The coronoid tip (Regan Morrey type ), lateral collateral ligament (LCL),
common extensor origin (CEO), medial collateral ligament (MCL,) and common flexor
origin (CFO) were assessed for injuries. Simple and multiple logistic regression analyses
were performed to identify factors associated with signs of elbow instability (e.g.,
ulnohumeral incongruity >1mm) on MRI.

Results: A total of 147 patients (68 women, 79 men) with a mean age of 42.9 years
(range, 17-85) were included. Of those, 62 patients (42.2%) demonstrated
radiocapitellar (>2mm) and 36 patients (25.5%) demonstrated ulnohumeral
incongruity (>1mm); 17 patients (11.6%) had a drop sign (=4 mm). All patients

with elbow instability on MRI had injury to the CEO and/or CFO. In multiple logistic
regression, an ulnohumeral angle of <45° (p=0.005; OR: 4.95), injury to the CEO
(p<0.001; OR: 10.45), CFO (p < 0.001; OR: 8.38), and coronoid tip (p=0.002; OR: 5.32)
were significantly associated with signs of elbow instability on MRI.

Conclusion: Injury to the CEQ, CFO, and coronoid tip as well as an ulnohumeral angle
of <45° are associated with signs of elbow instability on MRI following SEDs. If the CEO
or CFO is injured, the odds for instability on MRI are increased by a factor of 10 and 8,
respectively.

Availability of data and material: data from this
work are available uponreasonable request.
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Fig. 1 A Magneticresonance images in the sagittal plane following simple elbow dislocation demon-
strating measurement of the ulnohumeral angle and drop sign.a Measurement of the ulnohumeral
angle. The angle (asterisk) was measured between aline through the humerus (H) and the ulna (U)

b Measurement of the drop sign. Distance from the trochlear joint surface to the joint surface of the
olecranon in millimeters using sagittal images through the center of the coronoid (red line)

Introduction

Simple elbow dislocations (SEDs) are de-
fined as ligamentous injuries without ma-
jor bony involvement [16], as opposed
to complex dislocations with concomitant
fractures about the elbow [15]. Of these
two entities, complex elbow dislocations
are believed to be more severe, and oper-
ative treatment is usually recommended
[12, 27]. On the other hand, SEDs gen-
erally respond well to nonoperative man-
agement [4, 20]. However, following ini-
tial nonoperative management, one third
of patients report a mild-to-moderate de-
crease in range of motion [16] and 8%
of patients report symptoms of persistent
instability [4, 19].

Therefore, SEDs are not entirely “sim-
ple” but complex soft-tissue injuries with
a broad spectrum of anatomic structures
involved, namely, the lateral collateral lig-
ament complex (LCL), the medial collat-
eral ligament complex (MCL), anterior and
posterior capsule, and musculotendinous
structures such as the common extensor
origin (CEO) and common flexor origin
(CFO; 18, 21, 22, 28, 35]).

In order to derive optimal treatment
strategies and select patients who may
benefit from operative management, fur-
ther classification of these multifaceted
injuries is important. A common subclas-
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sification of SEDs is based on elbow sta-
bility [28]. Some authors favor dynamic
fluoroscopy following initial reduction of
the joint to assess elbow stability [30-32];
however, the results of this are not al-
ways available to the treating physician,
may rely on the examiner’s experience
[28], and interpretation has been shown
to be somewhat challenging [32]. Plain
radiographs and computed tomography
may show signs of instability such as ra-
diocapitellar and ulnohumeral incongruity
(e.g., “drop sign”; [7, 13]) and are more
reproducible compared to dynamic fluo-
roscopy, but these modalities are static
in nature and soft-tissue injuries cannot
be assessed. Magnetic resonance imag-
ing (MRI) on the other hand has superior
soft-tissue contrast [1], is highly-accurate
for detecting injury to both static and dy-
namic stabilizers of the elbow [6], and has
shown high concordance with intraopera-
tive findings [12]. Numerous studies have
used MRI to assess injury patterns follow-
ing SEDs [6, 9, 12, 18, 33-35] and recently
Hackl et al. [13, 14] proposed criteria on
MRI that are highly suggestive of elbow
instability. However, there is a paucity of
literature demonstrating which structures
needtobeinjuredinordertorenderan SED
unstable on MRI.

Therefore, the purpose of this study
was to evaluate demographicvariablesand

MRI datasets to assess factors associated
with signs of elbow instability following
SEDs. We hypothesized that injury to the
common extensor and/or common flexor
origins is associated with signs of elbow
instability on MRI.

Materials and methods

In this retrospective multicenter study per-
formed at four institutions, patients were
eligible for inclusion if they had sustained
an SED (e.g., no osseous injuries despite
Regan and Morrey type | coronoid process
avulsions) that was confirmed on plain
radiographs necessitating reduction and
presented with a recent MRI of their injured
elbow between April 2006 and November
2020. For this purpose, databases of the
participating clinics were searched for pa-
tients who had sustained an SED. Images
of eligible patients were then screened
for availability of plain elbow radiographs
documentingdislocationand recentelbow
MRIs. Exclusion criteria were
1. Skeletally immature patients aged less
than 16 years
2. An interval from injury to MRI longer
than 21 days
3. Insufficient MRI quality or incomplete
imaging
4. Adislocated joint at the time of MRI

Demographic and radiographic
variables

Patient charts were examined for demo-
graphic variables including age, sex, in-
jured side, and time from injury until MRI.
All included patients underwent MRI with
scanners of minimum 1.5T with specific
elbow surface coils. Coronal, axial, and
sagittal images with non-fat-saturated T1-
weighted and proton density-weighted se-
quences as well as short tau inversion re-
covery (STIR) sequences or fat-saturated
T2/proton density-weighted were avail-
able for all patients.

Measurements and injury assessments
on MRI were performed using digital tools
in Agfa IMPAX EE (Agfa Health Care, Mort-
sel, Belgium). Measurements included the
following: ulnohumeral angle (<45° vs.
>45°) and drop sign (<4mm vs. =4mm)
according to Coonrad et al. [7] on sagit-
tal images through the coronoid process



Fig. 2 A Magnetic resonance images following simple elbow dislocation demonstrating measurement of ulnohumeral and

radiocapitellarincongruity. a Measurement of ulnohumeral incongruity. Distance from the trochlear joint surface to the joint
surface of the olecranon was measured at the ulnaredge (A7), radial edge (A4), and two points in between (A2+A3). The differ-
ence betweenthe largestand smallestdistance was calculated and a distance greater than 1 mmwas considered ulnohumeral
incongruity. b Measurement of radiocapitellarincongruity. Radiocapitellarincongruity (B7) was measured from the rotational

center of the capitellum (red circle) perpendicular to a line through the longitudinal axis of the radius (R)

Simple Elbow Disclocations
April 2006 - November 2020
n=183

Exclusion Criteria:
<16 years:n=12

Study Cohort
n=147
Mean age 42.9 years (range, 17-85)
68 (46.3%) female; 79 (53.7%) male

Injury to MRI > 21 days: n=6
Insufficient/incomplete MRI: n=17
Dislocated Joint on MRI: n=1

Fig. 3 A Flow chart of patient inclusion. MRl magnetic resonance imaging

(@ Fig. 1), radiocapitellar incongruity (in
mm) on sagittal images through the cen-
ter of the radial head, and ulnohumeral in-
congruity (in mm) on axial images through
the motion axis of the distal humerus ac-
cording to Hackl et al. (B Fig.2; [14]).
Structures that were evaluated for in-
jury included the coronoid process (avul-
sion fractures type | according to Regan
and Morrey; yes vs. no; [26]), LCL (in-
jured vs. intact), CEO (injured vs. intact),
MCL (injured vs. intact), and CFO (injured
vs. intact). To assess coronoid tip injuries,
sagittal images were utilized; to assess LCL,
CEO, MCL, and CFOQ injuries, mainly coronal
images were used; however, sagittal and

axial images were also assessed if sagit-
tal images were ambiguous. Injury to the
ligaments/muscle origins was defined as
a complete or partial detachment from
its respective origin. All MRIs were as-
sessed by two orthopedic surgeons (PCN
and MS). One investigator assessed the pa-
tients’ MRIs again 3 weeks following the
first round to prevent recall bias.

Statistical analysis

Continuous data are presented as mean
(range) and categorical values are pre-
sented as percentages. Fisher’s exact test
was used to compare categorical variables.

Simple logistic regression was first per-
formed to assess potential risk factors for
elbow instability. For this purpose, “el-
bow instability” was defined as axial ulno-
humeral incongruity of more than 1mm,
as this has been shown to be highly sug-
gestive of elbow instability [14]. Subse-
quently, a forward selection approach was
chosen such that potential risk factors that
were identified as statistically significant
(p<0.05) in univariate analysis were en-
tered into a multiple logistic regression
model. The odds ratios (OR) are presented
with 95% confidence intervals (95% Cl). In-
traobserver agreement and interobserver
agreement are presented as percentage of
exact agreement using a sample of 30 ran-
domly selected patients. The same sam-
ple was used to calculate intraobserver
and interobserver agreement with Cohen’s
kappa (k) and results were interpreted ac-
cording to the recommendations of Lan-
dis and Koch [17]. Two-tailed p values
were calculated and considered significant
if p < 0.05. All statistical analyses were per-
formed using Prism software (GraphPad,
version 8.2.1, San Diego, CA, USA).
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Fig. 4 A Magnetic resonance images demonstrating assessment of common extensor and flexor origin injury.a Coronal im-
age demonstrating injury to the common extensors (blue asterisk) and common flexors (red asterisk). If coronal images were
ambiguous, sagittal images of the lateral (b) and medial (c) side of the elbow were used to identify common extensor (blue

asterisk) and flexor injury (red asterisk)

Results
Demographics

A total of 183 elbow MRIs of 183 patients
that were performed between April 2006
and November 2020 were available and
met the inclusion criteria. Of these, 36 pa-
tients were excluded duetoanage of under
16 years (n=12), an interval from injury to
MRI of more than 21 days (n=6), insuffi-
cient or incomplete imaging (n=17), and
a completely dislocated joint at time of
MRI (n=1). This left 147 patients (80.3%;
68 women, 79 men) with a mean age
of 42.9 years (range, 17-85) at the time
of MRI for final inclusion in the study
(B Fig. 3). The left elbow was injured in
90 patients (61.2%). Mean time from in-
jury to MRI was 6.1 days (range, 0-21)
and mean ulnohumeral angle was 46.4°
(range, 7.6-100.1).

Radiographic variables

The LCL was injured in 142 patients
(96.6%), the MCL in 132 patients (89.8%),
the CEO in 58 patients (39.5%), the CFO
in 59 patients (40.1%), and 23 patients
(15.6%) had a tip fracture of the coro-
noid (BFig.4). A total of 62 patients
(42.2%) demonstrated radiocapitellar in-
congruity (>2mm), 36 patients (25.5%)
demonstrated ulnohumeral incongruity
(>1mm), and 17 patients (11.6%) had
adrop sign (=4 mm). All of the 36 patients
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(100%) with ulnohumeral incongruity on
MRI had injuries to the CEO and/or CFO,
whereas of the 111 patients without ul-
nohumeral incongruity, only 54 patients
(48.6%) had injuries to the CEO and/or
CFO (P<0.001).

Simple and multiple logistic
regression

The results of simple logistic regression are
shown in @Table 1. An ulnohumeral an-
gle of <45° (p<0.001), injury to the CEO
(p<0.001), CFO (p<0.001), and a coro-
noid tip fracture type | according to Re-
gan Morrey (p=0.007) were significantly
associated with elbow instability on MRI.
The results of multiple logistic regression
are shown in @ Table 2. All variables that
were selected from simple logistic regres-
sionremained significantly associated with
elbow instability per the study definition
(p<0.05).

Interobserver and intraobserver
agreement

Kappa values and exact agreement in
percentages for interobserver and in-
traobserver agreement are presented in
B Table 3. Interobserver and intraob-
server agreement ranged from moderate
(k=0.41-0.60) to almost perfect agree-
ment (k=0.81-1.00) according to the
scale proposed by Landis and Koch [17].

Discussion

Thereis consensus that the treatment strat-
egy following simple elbow dislocations
should be based on elbow stability after
initial reduction of the joint [24, 30-32].
In stable elbow joints with no signs of re-
dislocation within the functional arc and
<10° of joint angulation on fluoroscopy,
nonoperative management can be under-
taken [8, 28, 31], whereas in unstable
elbow joints with tendencies for re-dis-
location and >10° of joint angulation on
fluoroscopy, patients seem to benefit from
operative management [10, 30, 31]. Of-
ten, however, the results of initial exam-
ination and fluoroscopy are not available
to the treating physician. Instead, patients
present to an elbow specialist with a re-
cent MRI. Although MRI can provide ac-
curate information on the injured struc-
tures, signs of elbow instability on MRI
were long undefined until Hackl et al. [13,
14] demonstrated that ulnohumeral incon-
gruity greater than 1 mm on MRl is highly
suggestive of SED. Using this threshold, we
aimed at identifying the pertinent struc-
tures that need to be injured in order to
lead to signs of elbow instability on MRI.

Themostimportantfinding of this study
was that all patients who demonstrated ul-
nohumeral incongruity greater than 1 mm
on MRI following SEDs had injury to the
CEO and/or CFO. Further, multivariate lo-
gistic regression demonstrated that injury
to the CEO (OR: 10.45, p<0.001), CFO



Table 1

Simple logistic regression evaluating demographic variables and anatomic structures
associated with ulnohumeral incongruity of >1 mm

Demographic vari- UH incongruity | UH congruity OR 95% CI p
ables (n=36) (n=111)

Age, =40 years, n (%) 24 (66.7) 55 (49.5) 2.04 | 0.94-4.59 0.071
Female sex, n (%) 16 (44.4) 52 (46.8) 091 | 042-1.93 0.802
Technical variables

Injury to MRI >7 days, n | 10(27.7) 35(31.5) 0.84 | 0.35-1.88 0.670
(%)

UH angle <45°, n (%) 28(77.8) 52(46.8) 3.97 | 1.73-10.04 <0.001
Injury-related variables

LCL injury, n (%) 35(97.2) 107 (96.4) 131 | 0.19-26.03 0.808
CEO injury, n (%) 28(77.8) 30(27.0) 9.45 | 4.04-2437 <0.001
MCL injury, n (%) 33(91.7) 89.2) 133 | 0.39-6.11 0.663
CFO injury, n (%) 25(69.4) 30.6) 5.15 | 2.33-12.03 <0.001
Coronoid avulsion 11(30.6) 10.8) 3.63 | 1.42-9.26 0.007
fracture, n (%)

UH ulnohumeral
Significant values are in bold

CEO common extensor origin, CFO common flexor origin, C/ confidence interval, LCL lateral col-
lateral ligament, MCL medial collateral ligament, MRI magnetic resonance imaging, OR odds ratio,

incongruity of >1 mm

Table 2  Results of multiple logistic regression evaluating factors associated with ulnohumeral

Demographic variables OR 95% CI p

CEOQ injury 10.45 3.84-32.70 <0.001
CFO injury 8.38 3.01-26.75 <0.001
Coronoid avulsion fracture, n (%) 5.32 1.35-23.24 0.02
UH angle <45° 495 1.71-16.70 0.005

UH ulnohumeral
Significant values are in bold

CEO common extensor origin, CFO common flexor origin, C/ confidence interval, OR odds ratio,

Table 3 Results of interobserver and intraobserver agreement between the two raters

Interobserver agreement Intraobserver agreement
Radiographic variables Exact agree- Cohen’s k Exact agree- Cohen’s k
ment ment
LCL injury 100% N/A 100% N/A
CEO injury 80% 0.58 80% 0.58
MCL injury 93% 0.63 97% 0.65
CFO injury 90% 0.80 87% 0.74
Coronoid avulsion fracture 77% 0.49 97% 0.93
UH incongruity 87% 0.71 100% 1.00

collateral ligament, UH ulnohumeral

CEO common extensor origin, CFO common flexor origin, LCL lateral collateral ligament, MCL medial

(OR: 8.38, p<0.001), and coronoid pro-
cess avulsion (OR: 5.32, p=0.02) as well
as an ulnohumeral angle of <45° (OR:
4.95, p=0.005) were significantly associ-
ated with ulnohumeral incongruity and
were thus suggestive of elbow instability.
It is important to note that injury to the
LCL or MCL, both isolated or combined, did
not result in signs of elbow instability. Our

findings are in line with previous research
emphasizing the importance of the origin
of themuscles about the elbow to maintain
stability [5, 11, 23, 29, 36]. The CFO has
been shown to provide restraint against
valgus forces, which is especially effective
if the musculotendinous origin is tensed
in forearm supination [23, 36]. Similarly,
the CEO counteracts varus forces on the

lateral side with its maximal effect when
tensed in forearm pronation [11, 36]. Re-
habilitation programs following SEDs have
incorporated these forearm positions in or-
der to provide additional stability [2, 25].
However, if the muscle origins are injured,
their respective active or passive effect on
elbow stability cannot be made use of. We
postulate that this may be among the rea-
sons for failure of nonoperative treatment.
Interestingly, Adolfsson et al. [3] evalu-
ated eight patients who sustained SEDs
and were initially treated nonoperatively
following closed reduction and had re-dis-
located their elbow within the first week
as shown on radiographs. These patients
were then operated on and the authors
noted that all had extensive soft-tissue in-
juries including both collateral ligaments
and muscle origins of at least the one side
[3]. Although in the current study cohort
we excluded patients with a re-dislocation
on MR, all 36 patients with ulnohumeral
incongruity on MRI had extensive soft-tis-
sue injuries (e.g., injury to the CEO and/or
CFO) as well, therefore corroborating the
work of Adolfsson et al. [3]. In a recent
review article, Robinson et al. [28] high-
lighted that in their opinion injury to the
musculotendinous secondary stabilizers is
what separates stable from unstable el-
bows following dislocation. Based on our
own clinical experience, we completely
agree with this assessment and therefore
believe that the results of the current study
lay an important scientific foundation for
further research regarding this topic.

As mentioned earlier, elbow position is
important for stability, and a flexed elbow
is considered to be more stable due to com-
pressive forces of the biceps, brachialis,
and triceps muscles. For this reason, initial
immobilization in the early posttraumatic
phaseis usually performed in aflexed posi-
tion (90°). Therefore, itis somewhat logical
that in this study an ulnohumeral angle
of <45° was associated with ulnohumeral
incongruity (OR: 4.95, p=0.005) as it can
unmask even subtle instability that may
have not been detected in higher degrees
of flexion. However, injury to the CEO
and/or CFO was a prerequisite for ulno-
humeral incongruity in the group with an
ulnohumeral angle of >45° as well with all
eight patients demonstrating ulnohumeral
incongruity having injured at least one of
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their muscle origins. Therefore, the au-
thors of this study suggest that similarly
to what has been shown for elbow in-
stability on dynamic fluoroscopy, surgical
stabilization should also be considered if
there are signs of instability on MRI since
nonoperative treatment of these patients
may result in inferior outcomes [30]. This
may be the case particularly for patients
showing signs of instability on MRI with
an ulnohumeral angle of > 45° despite the
fact that a more flexed elbow position is
considered more stable. In the authors’
opinion, these elbows are highly unsta-
ble.

There are numerous MRI studies that
have investigated soft-tissue injuries fol-
lowing SEDs [6, 9, 12, 18, 33-35, 37], most
of which aimed at elucidating injury mech-
anism [18, 33, 35] or correlating MRI find-
ings with intraoperative findings [12, 37].
However, limited evidence exists on per-
tinent structures that need to be injured
in order to cause elbow instability on MRI.
Cho et al. [6] investigated the MRIs of
30 patients who had sustained an SED and
divided them into two groups based on
stability following closed reduction. The
authors found that the CEO was injured
significantly more often in the unstable
group, which is in line with our findings.
In contrastto the study by Choetal. [3], the
current study’s criteria for instability were
not based on radiographs and/or clinical
examination, but solely on ulnohumeral
incongruity on MRI.

Limitations

This study has limitations. First, we di-
chotomized injuries of the investigated
structures (yes/no) and did not further sub-
classify them (partial tear/complete tear).
Elbow position (e.g., ulnohumeral angle)
on MRI was not standardized in this study.
Therefore, there is bias regarding instabil-
ity and elbow position on MRI. Patients
that were allowed a higher degree of ex-
tension during MRI may have been more
stable on examination, whereas patients
with a higher degree of flexion on MRI
may have had distinct signs of instabil-
ity on examination precluding them from
elbow extension during MRI because of
the risk for re-dislocation. Additionally, it
is known that ligamentous structures of
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the elbow are best visualized in extension
on MRI [38]. Although inter- and intraob-
server agreement was at least moderate,
there were still some discrepancies in the
diagnosis of injuries. Additionally, both
raters were authors of the study. Further,
this study was based on the findings of
a single investigation demonstrating that
ulnohumeral incongruity of greater than
1mm is highly suggestive of elbow in-
stability [14] and no clinical examination
for elbow instability was performed. We
acknowledge that further research is war-
ranted on whether signs of elbow instabil-
ity on MRI (e.g., ulnohumeral incongruity
of >1mm) truly translates into elbow in-
stability in the clinical setting. However,
this study with one of the largest cohorts to
date suggests that if there is ulnohumeral
incongruity on MR, the odds for CEO in-
jury is increased by 10 (OR: 10.45) and the
odds for CFO injury is increased by 8 (OR:
8.38).

Practical conclusion

= Injury to the common extensor origin
(CEO), common flexor origin (CFO), the
coronoid tip, and an ulnohumeral angle
of <45° are associated with signs of el-
bow instability on magnetic resonance
imaging (MRI) following simple elbow
dislocations.

= If the CEO or CFO is injured, the odds for
instability on MRl are increased by a factor
of 10 and 8, respectively.
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Strukturelle Verletzungen korrelieren mit radiologischen Zeichen der
Instabilitdt in der MRT nach einfachen Ellenbogenluxationen. Eine
Multizenterstudie

Hintergrund: Wenige Untersuchungen beschaftigen sich mit der Frage, welche
Faktoren mit Zeichen der Instabilitat in der Magnetresonanztomographie (MRT) nach
akuten, einfachen Ellenbogenluxationen vergesellschaftet sind.

Ziel der Arbeit: Ziel der Arbeit war es, demografische Daten und MRT-Datensdtze
auszuwerten, um Faktoren zu identifizieren, die mit einer Instabilitdt nach akuten,
einfachen Ellenbogenluxationen einhergehen.

Material und Methoden: Patienten, die eine akute, einfache Ellenbogenluxationen
erlitten und innerhalb von 21 Tagen mit MRT vorstellig wurden, wurden in diese
retrospektive Multizenterstudie eingeschlossen. Der ulnohumerale Winkel, das

»drop sign”, radiocapitellare und ulnohumerale Inkongruenz wurden gemessen. Die
Koronoidspitze (Regan-Morrey-Typ I), das laterale (LCL) und mediale Kollateralband
(MCL) sowie der Extensoren- (CEO) und Flexorenansatz (CFO) wurden auf Verletzungen
gepriift. Einfache und multivariate logistische Regression wurden durchgefiihrt, um zu
identifizieren, welche Variablen mit Ellenbogeninstabilitdt in der MRT (ulnohumerale
Inkongruenz > 1 mm) einhergehen.

Ergebnisse: Insgesamt 147 Patienten (68 Frauen, 79 Mdnner) mit einem Durchschnitts-
alter von 42,9 Jahren (17-85 Jahre) wurden in die Auswertung einbezogen. Davon
zeigten 62 Patienten (42,2 %) radiocapitellare Inkongruenz (>2 mm), 36 Patienten
(25,5 %) zeigten ulnohumerale Inkongruenz (> 1 mm) und 17 Patienten (11,6 %) wiesen
ein ,drop sign” (=4 mm) auf. Alle Patienten mit Ellenbogeninstabilitdt in der MRT hatten
Verletzungen des CEO und/oder CFO. Variablen, die sich in der einfachen logistischen
Regression als signifikant erwiesen, wurden in ein multivariates logistisches Modell
ibertragen. Hier blieben ein ulnohumeraler Winkel <45° (p = 0,005; Odds Ratio, OR:
4,95), Verletzungen des CEO (p < 0,001; OR: 10,45), CFO (p < 0,001; OR: 8,38) und der
Koronoidspitze (p=0,002; OR: 5,32) signifikant mit Zeichen von Ellenbogeninstabilitat
in der MRT vergesellschaftet.

Schlussfolgerung: Verletzungen des CEO, CFO, der Koronoidspitze und ein
ulnohumeraler Winkel von < 45° sind signifikant mit Zeichen von Ellenbogeninstabilitat
in der MRT nach akuten, einfachen Ellenbogenluxationen vergesellschaftet. Ist der CEO
oder CFO verletzt, so erhoht sich das Risiko fuir Instabilitat in der MRT um den Faktor 10
bzw. 8.

Schliisselworter
Gelenkinstabilitat - Gelenkluxationen - Mediales Seitenband - Laterales Seitenband -
Magnetresonanztomographie
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