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SMILE 
Symptomatic minor instability of the lateral elbow
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Acute – Traumatic

Postero Lateral Rotatory
Instability
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LUCL 
LRCL

AL 
LCL avulsion from capitulum humeri (52%)







Minor Atraumatic  Lateral 
Elbow Pain and Instability 



No dislocation

-
Chronic Lateral

Elbow pain

4 dislocations
Posterolateral Rotatory Instability

-
Negative ballottment



Varus pronation overuse



Cohen MS, Romeo AA, Hennigan SP, Gordon M. J Shoulder Elbow 
Surg 2008;17:954-60
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Dynamic stabilization

Late Failure and Tendinopathy





1 - Horizontal PRUJ instability – RH 
Chondropathy



2 - Radial neck exposure (“loose collar” sign) 
RH Ballottment
Diffuse patholaxity



3 - Synovitis



4 CLAC lesion“ - Condropathy of the Lateral Aspect of the Capitellum” 

5 - Capsular Lesion



VARUS / PRONATION  
ELONGATION

Model 



S ymptomatic

M  inor
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ARTHRO-CT SIGNS

1. C: chondropathy
2. S: synovitis

3. I: iodinated fluid impregnation
4. P: patholaxity/loose collar

SMILE SCORE



Arthro CT - Diagnostic performance
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ARTRO RM 
PDw fat sat
Hightest joint pressure
Foot-print tear

MRI TSE T2w fat sat

MR arthrography



Flexion Arthrography MR 

Flexed elbow
Anterior capsular wall

Postero lateral
capsular wall

Partial tear
Extensor tendon
contrast media 

infiltration
Coutesy of A.Aliprandi





Prono – supination study : 
chondral defect in chronic SMILE sindrome

MRA supination
TRA TSE T1w

MRA pronation
TRA TSE T1w

interscalene nerve block was administered to the
operative upper extremity. At the time of surgery, PLRI
is confirmed with the prone lateral pivot shift test
(Video 1, available on arthroscopyjournal.org). Diag-
nostic arthroscopy was performed, followed by arthro-
scopic repair of the RUHL and LCL complex by use of a
combination of anchors and sutures.
Diagnostic arthroscopy begins in the anterior

compartment with establishment of a proximal ante-
romedial portal. Fractures of the radial head and coro-
noid can be identified during diagnostic arthroscopy. In
the acute setting, abundant hematoma is encountered
in the elbow joint. Tears in the anterior capsule are
readily evident, and the muscle fibers of the brachialis
are visualized through the capsular tear (Fig 2). A
proximal anterolateral portal is established with an
outside-in technique by use of a spinal needle for
localization. A motorized shaver is introduced through

the proximal anterolateral portal, and the hematoma is
evacuated. During evacuation of the hematoma, great
care is taken not to debride or resect the LCL complex,
which can sometimes be flipped into the radiocapitellar
joint. Loose bodies are removed when encountered.
On the lateral side, laxity of the annular ligament and

LCL complex is evident in every case (Fig 3). It is
important to critically assess the annular ligament for
tears or laxity so that appropriate repairs can be per-
formed. An arthroscopic pivot-shift test with valgus
load and forearm supination demonstrates PLRI with
the radial head subluxating off the capitellum, indica-
tive of injury to the RUHL. The arthroscope can often be
driven “around the corner” of the capitellum because of
laxity in the LCL complex. On the medial side, an
arthroscopic valgus stress test is performed to evaluate
for incompetence of the MUCL.
Diagnostic arthroscopy continues in the posterior

compartment. The arthroscope is placed into the pos-
terior central portal, and the hematoma in the posterior
compartment of the elbow is evacuated through a
proximal posterolateral portal. Both of these portals
need to be relatively proximal to allow for the later
repair of the ligament, usually at least 3 cm above the
tip of the olecranon. The medial gutter may show
hemorrhage and, sometimes, tearing of the capsule
near the posterior aspect of the medial epicondyle.
The lateral gutter and capsule are evaluated next. The

arthroscope is easily advanced down the lateral gutter
because of incompetence of the LCL complex. Viewing
down the lateral gutter may be facilitated by moving
the inflow to a cannula in the proximal anteromedial
portal. The flow of fluid from the anterior compartment
up the lateral gutter helps to keep the lateral gutter
expanded, facilitating visualization and identification of
the torn RUHL complex (Fig 4).
One common finding is the ability to move an

arthroscope placed down the posterolateral gutter from
the posterior central portal straight across the ulno-
humeral articulation into the medial gutter. This ma-
neuver is not possible in a stable elbow and is termed
the “drive-through sign of the elbow” (Fig 5). It is
somewhat analogous to the drive-through sign in
shoulder instability. The elimination of the laxity that

Fig 2. A view of the anterior ulnohumeral articulation of a
right elbow from a proximal anteromedial viewing portal
shows gapping of the coronoid (bottom) from the trochlea
(top), resulting from ligamentous incompetence after an
elbow dislocation. A chondral defect is present on the
trochlea, and tears in the anterior capsule are readily evident
at the base of the coronoid, with the muscle fibers of the
brachialis visualized through the capsular tear. ! Felix H.
Savoie III.

Fig 3. Views from proximal ante-
romedial portal in a right elbow. (A)
Laxity of the annular ligament and LCL
is present on the lateral sideof theelbow.
Gapping is present between the annular
ligament and the radial head, with the
ligament drooping down to the radial
neck. (B) Rotation of the forearmduring
an arthroscopic pivot-shift test produces
subluxation of the radial head from un-
der the capitellum, consistentwith PLRI.
! Felix H. Savoie III.

682 M. J. O’BRIEN ET AL.

Radial Head Condropathy

Annular laxity



Role of R-LCL 

Study design

Ten fresh-frozen cadaver specimens
Humerus fixed, hand hanging free, 60° elbow flexion

Stress testing sequence:

under gravity load alone (0)

0,5 kg applied load to the hand (1) 

1 kg load applied load to the hand (2)



Study design
Release sequence:

a. No release
b. Release anterior half of the CEO
c. Pie crusting of the R-LCL
d. Complete R-LCL release

Complete preservation

of LUCL



Study design

Outcome parameters:

Dynamic ultrasound (US) examination
à lateral joint line widening (λ)

Fluoroscopy with radiocapitellar AP projection
à varus joint angulation of the elbow (α)

Schnetzke M et al. J Orthop Surg Res. 2015;10(1):128.

λλ



Fluoroscopy

Significant changes in α from the initial condition occurred after each release

A significant effect of weight on α was documented for all release steps.



Results (lateral joint line widening)
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No release            release CEO               pie crusting complete

CEO 1/3 of lateral elbow stability against varus-pronation stress, R-LCL 2/3



A linear regression model to describe the effect of applied load (m) on α was created

Iatrogenic damage to the anterior half of the CEO (ECRB!) 

Overloads

the lateral static stabilizers as constantly carrying 
a 0,66 L bottle of beer does on a healthy elbow

α = 2.116 °/kg · m + 3.346 °



Results: dynamic ultrasound evaluation
Basal condition

(no releases, no stress)
0.5 kg varus 

stress
Release of the anterior

half of the CEO 
Complete release 

of the R-LCL
2.13 (± 0.46) 3.11 (± 0.45) 6.39 (± 1.67) 7.00 [5.25-7.65]

Elongation (% increase) - + 46% + 200% + 228%
p-value to basal condition 0.0038 0.0008 0.0156
p-value to previous release step 0.0015 0.5703 (n.s.)

Ultrasound can detect changes related to injuries of the CEO but is 
not able to detect an additional lesion of the R-LCL

MAJOR IMAGING !! 

λλ



Set up
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Safe area 
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2 years follow up 

Good / excellent in 95% of the cases

74%

22%

4%

Post-operative flexion

Full (20)

Up to 135° (6)

Less than 120° (1)
67%

29%

4%

Post-operative extension

Full (18)

Up to - 20° (8)

Less than - 45° (1)

Postoperative flexion (SD) 141.11° (9.23°)

Postoperative extension (SD) -8.52° (15.37°)
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Remember always to 
SMILE !!

Role of R-LCL against VARUS
Varus Pronation model

Releasing R-LCL (Classic open procedure) is at potential risk
Intrarticular further imaging needed
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