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Imaging, and Surgical Correlation
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I n the literature, hyperabduction injuries to the 
thumb metacarpophalangeal (MCP) joint have 
been referred to interchangeably as gamekeep-

er’s thumb and skier’s thumb. Historically, though, 
gamekeeper’s thumb was initially described in 
hunters with chronic injury to the ulnar collateral lig-
ament (UCL),1 and skier’s thumb typically has been 
described as an acute hyperabduction injury of the 
UCL.2-5 The proximal portion of a torn UCL may 
retract with further abduction and displace dorsally, 
becoming entrapped by the adductor pollicis apo-
neurosis insertion, known as a Stener lesion.6

The first MCP joint is stabilized by static and 
dynamic structures that contribute in varying 
degrees in flexion and extension of the joint. The 
static stabilizers include the proper and accessory 
radial and UCLs, the palmar plate, and the dorsal 
capsule. The UCL originates at the dorsal ulnar 
aspect of the first metacarpal head at the metacar-
pal tubercle about 5 mm proximal to the articular 
surface. The UCL courses distally in the palmar 
direction to insert volar and proximal to the medial 
tubercle of the proximal phalanx about 3 mm 
distal to the articular surface.7 In flexion, the proper 
collateral ligament is taut and is the primary static 
stabilizer. In extension, the accessory collateral 
ligament, which inserts on the palmar plate, is taut 
and is the primary static stabilizer.8-11

The dynamic stabilizers include the extrinsic 
muscles (flexor pollicis longus, extensor pollicis 
longus and brevis) and the intrinsic 
muscles (abductor pollicis brevis, 
adductor pollicis, flexor pollicis 
brevis) inserting on the thumb at 
the distal phalanx and proximal 
phalanx and at the base of the 
first metacarpal.8-10 The adductor 
pollicis originates from the volar 
third metacarpal, capitate, and 
hamate and has a dual insertion 
on the thumb.12 There is a direct 
insertion onto the palmar proximal 
phalanx at the medial tubercle, 
distal and dorsal to the phalangeal 
insertion of the UCL. There is also 
a broad aponeurosis that inserts 
onto the extensor hood expansion, 
dorsal to the insertion of the UCL 
(Figures 1A-1C and 2A, 2B).7,8,13 

Abstract
The ulnar collateral ligament (UCL) of 
the thumb metacarpophalangeal joint is 
a static stabilizer that may rupture from 
a hyperabduction injury. Although some 
UCL tears may heal with immobilization, 
outcomes are worse for Stener lesions, in 
which the proximal ligament stump slips 
out from beneath the adductor pollicis 
aponeurosis and is entrapped proximal 
and superficial to the aponeurosis, pre-
venting primary healing.

We report the case of a patient with a 
Stener lesion with radiographic, ultra-
sound, and magnetic resonance imaging 
correlation, subsequently confirmed with 
intraoperative photographs. Physicians 
must be familiar with the regional anato-
my to understand the injury pathogenesis 
and the need for surgical intervention to 
optimize patient outcomes.
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Take-Home Points

◾◾ Torn, displaced, and  
entrapped UCL is a  
Stener lesion.

◾◾ Hyperabduction injury 
with pain and joint laxity 
on examination.

◾◾ MRI and ultrasound are 
useful in evaluating UCL 
tears.

◾◾ Ultrasound offers dynamic 
evaluation.

◾◾ Must be treated appropri-
ately to avoid pain, insta-
bility, and osteoarthritis.



Multimodality Approach to a Stener Lesion

E196    The American Journal of Orthopedics ®  May/June 2017� www.amjorthopedics.com

We report the case of an acute hyperabduction 
injury of the thumb MCP joint with radiographic, 
ultrasound, and magnetic resonance imaging 
(MRI) findings consistent with a Stener lesion and 
subsequently confirmed with intraoperative pho-
tographs. The patient provided written informed 
consent for print and electronic publication of this 
case report. 

Clinical Findings
A 33-year-old healthy man had persistent left  
hand pain and grip weakness after performing a 
handstand. He presented to the orthopedic hand 
clinic 20 days after injury, having failed nonopera-
tive management (use of nonsteroidal anti- 
inflammatory drugs and soft thumb spica splint). 
Physical examination revealed soft-tissue swelling 

and focal tenderness to palpation at the ulnar as-
pect of the thumb MCP joint. Despite bilateral first 
MCP joint laxity on varus and valgus stress without 
identification of a firm endpoint, pain was elicited 
only on valgus stress of the left first MCP joint. Giv-
en the laxity and the left thumb soft-tissue swelling 
with pain, plain radiographs, ultrasound, and MRI 
were used to evaluate for severity of presumed 
left thumb UCL injury. 

Figure 1. Line diagram of the mechanism of a Stener lesion. (A) Normal position of the ulnar collateral ligament (UCL) deep to the adductor insertion. (B) 
The UCL may tear with abduction force. If force continues, the proximal portion of the torn UCL may retract proximally from beneath the aponeurosis 
and (C) become entrapped superficially by the edge of the adductor aponeurosis on release of force.

A B C

Figure 2. (A) Long-axis ultrasound of the thumb at the level of the first metacarpopha-
langeal (MCP) joint (P = phalanx; MC = metacarpal) in a normal asymptomatic patient 
shows the normal position of the ulnar collateral ligament (UCL; solid arrow) and 
adductor pollicis aponeurosis (dotted arrow). (B) Long axis ultrasound of the thumb at 
the level of the first MCP joint shows the torn UCL (solid arrow), flipped proximally and 
superficial to the adductor pollicis aponeurosis (dotted arrow).

A B

Figure 3. Cropped (A) posteroanterior and (B) lateral plain 
radiographs of the hand show normal bony anatomy and 
mild soft-tissue swelling at the left thumb metacarpophalan-
geal joint.

A B



J. Tresley et al

www.amjorthopedics.com� May/June 2017  The American Journal of Orthopedics ®    E197

Imaging Findings
Plain radiographs showed normal bony anatomy 
without fracture, normal joint space, and mild 
soft-tissue swelling at the left thumb MCP level 
(Figures 3A, 3B). Ultrasound confirmed a complete 
tear of the UCL, which was flipped in a proximal 
direction and projected dorsally in relation to the 
direct insertion of the adductor tendon (Figure 2B). 
MRI showed focal disruption of the UCL at the 
level of the left thumb MCP joint with associated 
MCP joint effusion (Figures 4A-4F). Low T1 signal 
intensity over the adductor aponeurosis at the level 
of the metacarpal head corresponded with the torn 
and proximally retracted UCL. There was associat-
ed bone marrow edema at the radial and volar as-
pects of the thumb metacarpal head and low-grade 
strain of the abductor pollicis brevis. The thumb 
flexor and extensor tendons appeared normal. 
Although possibly secondary to patient positioning, 
mild volar subluxation of the proximal phalanx in 
relation to the metacarpal head was queried.

Surgical Findings
Given laxity with pain at the UCL on stress testing, 
MRI and ultrasound findings, and continued pain 
and instability of the thumb with pinching and 
grasping during activities of daily living, the patient 
and orthopedic hand surgeon proceeded with 
surgical intervention. Preoperative examination 
under anesthesia confirmed significant laxity on 
valgus stress without a palpable endpoint (Figures 
5A, 5B). During surgery, retraction of the extensor 
hood revealed the completely torn and displaced 
UCL, entrapped dorsally and proximally to the 
adductor aponeurosis, characteristic of a Stener 
lesion. After the primary repair of the UCL, the 
extensor hood was seen partially retracted in a nor-
mal location superficial to the normal deep position 
of the repaired UCL (Figures 6A, 6B).

Discussion
Hyperabduction injuries to the thumb may rupture 
the UCL of the MCP joint of the thumb or cause a 
bony avulsion of the base of the proximal pha-
lanx. Injury to the UCL, most often at its distal 
portion,4,14,15 may result in a sprain or full-thickness 
tear of the ligament. Subsequently, the ligament 
may remain in situ, or the proximal segment may 
retract proximal to the adductor aponeurosis with 
continued abduction of the thumb. On release of 
the abduction force, the proximal UCL segment 
is displaced dorsally and proximally by the inferior 
aspect of the adductor aponeurosis. The UCL be-

comes entrapped by the adductor aponeurosis and 
cannot reduce spontaneously.15 This displacement 
was initially described by Stener6 in 1962 and is 
referred to as a Stener lesion (Figures 1A-1C).

It is vital for the radiologist to identify a Stener 
lesion because a nondisplaced tear of the UCL is 
often treated nonsurgically, but UCL tears dis-
placed more than 3 mm and Stener lesions usually 
must be operated on to avoid chronic instability, 
pain, and osteoarthritis.2-5,8,12-23

Figure 4. Magnetic resonance imaging. (A, D, E) Comparison images of the hand show 
a Stener lesion with (B, F) a normal ulnar collateral ligament (UCL) and (C) a chronic 
UCL tear. (A) Coronal proton-density image shows a completely torn UCL with prox-
imal segment flipped proximally (solid arrow). (B) Coronal proton-density sequence 
in a normal comparison patient shows the uninjured UCL. (C) Coronal STIR (short tau 
inversion recovery) sequence in a different patient shows chronic thickening of the 
intact and scar-remodeled UCL (double arrow). (D, E) Two sequential axial T1-weighted 
images show dorsal position of the flipped UCL (solid arrow) in relation to the direct 
(curved arrow) and aponeurotic (dotted arrow) adductor pollicis insertions. (F) Axial 
proton-density sequence in a normal comparison patient shows the uninjured UCL 
(solid arrow) in relation to the adductor pollicis insertion (dotted arrow).
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Sensitivity and specificity of MRI in evaluating 
UCL injuries are reported to be almost 100%, with 
resolution of 1 mm using current surface coils.23 

There are various UCL injury patterns, including 
partial tears, displaced and nondisplaced com-
plete tears, and even complex injuries, such as an 
incomplete tear with the torn portion retracted as 
a Stener lesion.22 MRI is needed to establish the 
extent of injury, as 90% of complete tears that 
are displaced at least 3 mm, and all tears with 
retraction proximal and superficial to the aponeuro-
sis (true Stener lesions), failed immobilization and 
required surgical treatment.23

Although they vary in the literature, mean sen-
sitivity and specificity of ultrasound in detecting 
UCL tears in level I studies have been reported as 
76% and 81%, respectively.24 When Melville and 
colleagues21 applied their ultrasound criteria—in-
cluding absence of normal UCL fibers traversing 
the first MCP joint as well as heterogeneous mass-
like tissue at least partially proximal to the apex of 
the metacarpal lateral tubercle—they were able to 

distinguish displaced full-thickness tears from non-
displaced full-thickness tears with 100% accuracy. 
Hergan and colleagues25 found that the diagnostic 
accuracy of MRI was superior to that of ultrasound; 
while MRI accuracy was perfect, 12% of patients 
were incorrectly diagnosed with ultrasound, with 
false-positive or false-negative tendon-edge dis-
placement. In our experience, ultrasound is unique-
ly useful in its ability to characterize the real-time 
dynamic interaction of the UCL with the adductor 
aponeurosis. It has been observed that passive 
flexion of the first interphalangeal joint moves the 
adductor aponeurosis in isolation, allowing differen-
tiation from the subjacent UCL.21 Had a partial tear 
been in the differential diagnosis of our patient’s 
Stener lesion, such a maneuver under ultrasound 
visualization would have solved the dilemma. In 
addition, ultrasound allows for comparison with the 
contralateral ligament at the time of examination 
should a diagnostic dilemma arise.

As many have reported both bony avulsion of the 
base of the proximal phalanx and concomitant inju-

Figure 5. Examination under anesthesia confirms significant laxity at the first metacar-
pophalangeal joint without a perceptible endpoint (A) on valgus stress and (B) at rest.

A B

Figure 6. Intraoperative photographs. (A) Retraction of the extensor hood revealed a 
completely torn ulnar collateral ligament (UCL), displaced dorsal and proximal to the 
adductor aponeurosis (solid arrow). (B) After primary repair of the UCL (solid arrow), 
the extensor hood (dotted arrow) can be seen partially retracted in the normal location 
superficial to the normal deep position of the repaired UCL.

A B

Figure 7. Plain radiograph shows a bony avulsion of the base 
of the first proximal phalanx at the distal ulnar collateral 
ligament insertion (arrow).
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ry to the UCL, identification of a bony avulsion does 
not exclude a ligamentous injury and the possibil-
ity of a Stener lesion (Figure 7).16,19 In one study, 
14% of patients with injury to the UCL sustained a 
concomitant bony avulsion of the UCL insertion.23 
However, presence of the avulsion fragment did 
not alter management, and only those fragments 
involving more than 20% of the articular surface 
were considered true fractures and treated as such.

Conclusion
A Stener lesion—retraction of a completely torn 
UCL becoming entrapped dorsally and proximally 
to the adductor insertion—can cause pain, instabili-
ty, and ultimately osteoarthritis if not treated appro-
priately. The orthopedic surgeon should have a high 
index of suspicion for a Stener lesion in the ap-
propriate clinical scenario and consider all imaging 
modalities for diagnosis. Likewise, it is of utmost 
importance for the radiologist to identify imaging 
findings of a Stener lesion, as physical examination 
alone may be limited in its ability to characterize 
injury severity. Both MRI and ultrasound are useful 
in evaluating UCL tears, and ultrasound provides 
the additional benefit of dynamic visualization and 
comparison with the contralateral side. 
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