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Introduction: Gamekeeper's collateral

thumb (acute ulnar
ligament injury of the thumb metacarpophalangeal joint) is a
common sports-related injury. Accurate diagnosis, particularly
differentiating Stener lesions from non-displaced tears, is critical
for appropriate management. This systematic review synthesizes
MRI manifestations and diagnostic performance for isolated
thumb UCL injuries.

Methods: A systematic literature screening identified studies
involving living patients with isolated thumb UCL injury
undergoing MRI evaluation. Data extraction focused on MRI
techniques, imaging manifestations (ligament morphology, tear
patterns,

Stener lesions), diagnostic accuracy metrics, and

classification systems.
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Results: The normal UCL demonstrates uniform hypointensity on
all sequences with mean thickness 2.0-2.3 mm. Acute injuries
show discontinuity, heterogeneous increased signal on fluid-
sensitive sequences, and periligamentous edema. Distal insertion
tears account for approximately 90% of ruptures. Partial tears
demonstrate thickening (>7 mm) with <50% fiber involvement,
while complete tears show full-thickness disruption. Stener lesions
exhibit a characteristic "yo-yo on a string" appearance with the
retracted ligament superficial to the adductor aponeurosis. Pooled
MRI sensitivity for UCL tears is 99% (95% CI 92-100%) and
specificity 100% (95% CI 87-100%). For Stener lesions, pooled
sensitivity 1s 93% and specificity 98%. MRI significantly
outperforms ultrasound for differentiating displaced from non-
displaced tears (specificity 92% vs 72%, p<0.05).

Discussion: MRI demonstrates exceptional diagnostic accuracy
across the severity spectrum of thumb UCL injuries. The
modality's superior soft tissue resolution enables direct
visualization of the adductor aponeurosis interposition
pathognomonic for Stener lesions. Coronal fluid-sensitive
sequences provide optimal ligament visualization, while axial
images are essential for assessing aponeurosis relationship.
Chronic injuries with predominant scarring pose diagnostic
challenges as edema is absent. MRI specificity for confirming
UCL tears is significantly higher than clinical examination (100%
vs 85%, p=0.04).

Conclusion: MRI is a highly accurate, non-invasive imaging
modality for thumb UCL injuries with pooled sensitivity and
specificity exceeding 90%. It is particularly valuable for Stener
lesion identification and surgical planning. Clinical examination

with ultrasound serves as an efficient initial diagnostic pathway,
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with MRI reserved for ambiguous cases requiring definitive

characterization.

Keywords: Gamekeeper's thumb, ulnar collateral ligament, MRI,

Stener lesion, diagnostic accuracy, thumb injury

92
The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved



Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

Background

Ulnar collateral ligament (UCL) injury of the thumb metacarpophalangeal (MCP) joint,
commonly known as Gamekeeper's thumb in chronic presentations or Skier's thumb in acute
settings, represents one of the most frequently encountered ligamentous injuries of the hand (2, 31).
The condition was originally described in Scottish gamekeepers who sustained repetitive valgus
stress to the thumb during rabbit neck-breaking, while contemporary presentations predominantly
occur during athletic activities including skiing, football, and basketball (3, 22, 29). The UCL
functions as the primary stabilizer against valgus stress at the thumb MCP joint, and its integrity is
essential for normal pinch and grip strength (1, 4).

The normal UCL appears on MRI as a smooth, homogeneously hypointense structure on all
pulse sequences, extending from the distal metacarpal to the proximal phalanx base, with mean
thickness ranging from 2.0 to 2.3 mm (1, 2). Injury patterns range from low-grade sprains to
complete ruptures, with approximately 90% of tears occurring at the distal insertion on the proximal
phalangeal base (3). The most clinically critical distinction is between non-displaced complete tears,
which may heal with immobilization, and Stener lesions—displaced tears where the retracted
ligament stump lies superficial to the adductor pollicis aponeurosis—which require surgical
intervention as the interposed tissue prevents healing (3, 6, 32).

Problem Statement

Despite the established role of MRI in musculoskeletal imaging, significant variability exists
in clinical practice regarding the optimal imaging protocol, interpretation criteria, and diagnostic
threshold for thumb UCL injuries. Furthermore, the comparative diagnostic performance of MRI
relative to clinical examination and ultrasound, particularly for the critical distinction of displaced
versus non-displaced tears, remains incompletely characterized in a systematic manner (7, 8).

Chronic injuries present a particular diagnostic challenge, as the absence of edema and presence of
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scarring can obscure injury patterns, and some chronic presentations—especially in female
athletes—may show no significant MRI findings despite clinical instability (2, 5, 6).
Research Gap

Previous systematic reviews have addressed either thumb UCL injuries broadly or Stener
lesions specifically, but a comprehensive synthesis of MRI manifestations across the entire injury
spectrum—ifrom normal anatomy through partial tears, complete tears, Stener lesions, and chronic
injuries—has been lacking. Additionally, the specific MRI findings that correlate with different
classification grades and treatment decisions have not been systematically catalogued. The
relationship between technical parameters (field strength, coil type, sequences) and diagnostic yield
also requires clarification (3, 6, 7).
Research Objectives

This systematic review aims to: (1) synthesize all reported MRI manifestations of isolated
thumb UCL injury across the severity spectrum; (2) quantify the diagnostic accuracy of MRI for
detecting UCL tears and Stener lesions; (3) identify the most reliable MRI signs for clinical
decision-making; and (4) compare MRI performance with alternative diagnostic modalities
including ultrasound and clinical examination.
Study Benefits

The findings will provide evidence-based guidance for radiologists and hand surgeons
regarding optimal MRI protocols, interpretation criteria, and the role of MRI within the diagnostic
pathway for thumb UCL injuries. Clinically, this synthesis will inform decisions about surgical
versus conservative management based on specific MRI findings.
Hypothesis

We hypothesized that MRI demonstrates high sensitivity and specificity for detecting thumb
UCL injuries across all grades, with particularly excellent performance for identifying Stener
lesions, and that specific MRI findings (including ligament discontinuity, fluid gap measurement,
and adductor aponeurosis relationship) correlate strongly with surgical treatment decisions.

Novelty
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This review provides the first comprehensive synthesis of MRI manifestations specifically
for isolated thumb UCL injury that includes: (1) detailed characterization of normal anatomy, acute
partial tears, complete tears, Stener lesions, and chronic injuries from a single unified literature
base; (2) pooled diagnostic accuracy data from multiple meta-analyses; (3) a synthesized MRI-
based classification system correlating imaging findings with clinical management; and (4) direct
comparison of MRI performance against ultrasound and clinical examination for specific diagnostic

tasks.

Protocol

The study strictly adhered to the Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) 2020 guidelines to ensure methodological rigor and accuracy. This
approach was chosen to enhance the precision and reliability of the conclusions drawn from the
investigation.
Criteria for Eligibility

This systematic review aims to evaluate the MRI Manifestations in Isolated Ulnar Collateral
Ligament Injury of the Thumb (Gamekeeper's Thumb).
Screening
We screened in sources based on their abstracts that met these criteria:

e Population - Isolated UCL Injury: Does this study involve patients with isolated ulnar
collateral ligament injury of the thumb (not complex thumb injuries with multiple ligament

involvement)?

e MRI Evaluation: Does this study include MRI evaluation and report specific MRI findings,

characteristics, or manifestations of UCL injury?

e Primary Focus on UCL: Is UCL injury the primary focus of this study (rather than

mentioned only incidentally or as part of broader injury patterns)?

e Appropriate Study Design: randomized controlled trial, etc ?
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e Clinical Study Population: Does this study involve living patients (not cadaveric or animal

models)?

e Imaging-Focused Content: Does this study focus on imaging findings rather than primarily

on treatment outcomes or surgical techniques without MRI correlation?

We considered all screening questions together and made a holistic judgement about

whether to screen in each paper.

Search Strategy
The keywords used for this research based PICO :
PICO Element Keyword 1 Keyword 2 Keyword 3
Isolated Ulnar
P (Population) Collateral Thumb MCP Joint | Gamekeeper's Thumb
Ligament Injury
‘ Magnetic MRI High-Resolution MRI
I (Intervention) ‘ ‘ ‘
Resonance Imaging | Manifestations Protocol
_ Clinical Surgical Reference
C (Comparison) Ultrasound o
Examination Standard
. Ligament . ‘
Stener Lesion ) o Diagnostic Accuracy
O (Outcome) _ Discontinuity & L o
Detection (Sensitivity/Specificity)
Edema

The Boolean MeSH keywords inputted on databases for this research are: (("Isolated Ulnar
Collateral Ligament Injury"” OR "Thumb MCP joint UCL injury"” OR "Gamekeeper's thumb")) AND
(("Magnetic Resonance Imaging" OR "MRI manifestations” OR "High-resolution MRI protocol"))
AND (("Ultrasound" OR "Clinical examination” OR "Surgical reference standard")) AND (("Stener
lesion detection” OR "Ligament discontinuity and edema" OR "Diagnostic accuracy” OR

"Sensitivity and specificity"))
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Data extraction

e Study Design:

Extract the study design and methodology used to investigate MRI manifestations in isolated

UCL injury of the thumb, including:
o Type of study (randomized controlled trial, etc.)
o Study setting and timeframe
o Reference standard used (surgery, clinical follow-up, etc.)
o Total number of patients with isolated UCL injury of the thumb included
e Patient Population:

Extract characteristics of patients with isolated ulnar collateral ligament injury of the thumb,

including:
o Number of patients with isolated UCL injury (exclude mixed injuries)
o Age range and mean age
o Gender distribution
o Mechanism of injury (skiing, sports, other)

o Acute vs chronic presentation

O

Any exclusion criteria related to concomitant injuries
e MRI Techniques:

Extract details about MRI imaging protocols used specifically for evaluating isolated UCL
injury of the thumb, including:
97
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o MRI field strength (1.5T, 3T, etc.)
o Specific pulse sequences used (T1, T2, STIR, PD fat-sat, etc.)
o Imaging planes (axial, coronal, sagittal)
o Use of contrast (gadolinium, MR arthrography)
o Coil type used
o Any specialized positioning or techniques
e MRI Manifestations:

Extract all specific MRI findings and manifestations observed in isolated UCL injury of the

thumb, including:
o Signal intensity changes on different sequences
o Ligament morphology (thickening, discontinuity, poor definition)
o Presence/absence of complete vs partial tears
o Location of tears (proximal, distal, mid-substance)
o Stener lesion identification and characteristics
o Surrounding soft tissue changes (edema, hematoma)
o Any quantitative measurements (ligament thickness, gap size)
o Comparison to normal UCL appearance when provided

e Diagnostic Performance:
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Extract MRI diagnostic accuracy data specifically for isolated UCL injury of the thumb,

including:
o Sensitivity and specificity values with confidence intervals
o Positive and negative predictive values
o Overall accuracy
o Area under the ROC curve if reported
o Inter-observer and intra-observer reliability

o Comparison to other imaging modalities (ultrasound, clinical examination) when

available

o Performance for detecting specific injury types (complete vs partial, displaced vs

non-displaced)
e (lassification Systems:

Extract any MRI-based classification or grading systems for isolated UCL injury of the

thumb, including:
o Classification criteria and grade definitions
o MRI findings associated with each grade
o Correlation with clinical severity or treatment decisions
o Validation data for the classification system
o Comparison to existing classification schemes
e Key Findings:

99

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved



Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

Extract the main conclusions and clinical implications regarding MRI manifestations in

isolated UCL injury of the thumb, including:
o Most reliable MRI signs for diagnosis
o Recommended MRI approach or protocol
o Clinical utility and limitations of MRI
o Treatment implications based on MRI findings
o Comparison to other diagnostic methods

o Any novel or unexpected MRI findings reported
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Table 1. Article Search Strategy

Database

Keywords

Hits

Pubmed

(("Isolated Ulnar Collateral Ligament Injury” OR "Thumb MCP joint
UCL injury” OR "Gamekeeper's thumb")) AND (("Magnetic
Resonance Imaging" OR "MRI manifestations” OR "High-resolution
MRI protocol”)) AND (("Stener lesion detection” OR "Ligament
discontinuity and edema” OR "Diagnostic accuracy” OR "Sensitivity

and specificity"))

Semantic

Scholar

(("Isolated Ulnar Collateral Ligament Injury” OR "Thumb MCP joint
UCL injury” OR "Gamekeeper's thumb")) AND (("Magnetic
Resonance Imaging" OR "MRI manifestations” OR "High-resolution
MRI protocol”)) AND (("Ultrasound" OR "Clinical examination" OR
"Surgical reference standard")) AND (("Stener lesion detection” OR
"Ligament discontinuity and edema" OR "Diagnostic accuracy” OR
"Sensitivity and specificity"))

250

Elsevier

(("Isolated Ulnar Collateral Ligament Injury” OR "Thumb MCP joint
UCL injury” OR "Gamekeeper's thumb")) AND (("Magnetic
Resonance Imaging" OR "MRI manifestations”" OR "High-resolution
MRI protocol”)) AND (("Ultrasound" OR "Clinical examination” OR
"Surgical reference standard")) AND (("Stener lesion detection” OR
"Ligament discontinuity and edema" OR "Diagnostic accuracy" OR

"Sensitivity and specificity"))

40

Google
Scholar

(("Isolated Ulnar Collateral Ligament Injury” OR "Thumb MCP joint
UCL injury” OR "Gamekeeper's thumb")) AND (("Magnetic
Resonance Imaging" OR "MRI manifestations” OR "High-resolution
MRI protocol”)) AND (("Ultrasound" OR "Clinical examination" OR
"Surgical reference standard")) AND (("Stener lesion detection” OR
"Ligament discontinuity and edema" OR "Diagnostic accuracy” OR
"Sensitivity and specificity"))

Cochrane

("Isolated Ulnar Collateral Ligament Injury"” AND "Magnetic
Resonance Imaging" AND "Stener lesion detection” OR "Ligament
discontinuity and edema” OR "Diagnostic accuracy”" OR "Sensitivity
and specificity")

225
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Records identified from*:
PubMed (n = 4)
Elsevier (n = 40)
Semantic Scholar (n = 250)
Google Scholar (n =7)
Cochrane (n = 225)

Records removed before screening:
Duplicate records removed (n = 3)
Records marked as ineligible by
automation tools (n= 29)

Records screened
(n =494)

Records excluded**
(n=867)

Reports sought for retrieval

(n = 427)

Reports not retrieved
(n=098)

Reports assessed for eligibility
(n=329)

Reports excluded:
Wrong study design (n = 298)

Studies included in systematic review
(n=31)

Figure 1. Article search flowchart
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Table 2: ROBINS-I Assessment of Non-Randomized Included Studies

Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

A. LOW LOW LOW LOW LOW LOW LOW | LOW

Rashidi

et al,

2021

(Meta-

analysis

)

Z. LOW LOW LOW LOW LOW LOW LOW | LOW

Qamha

wi et al.,

2021

(Meta-

analysis

)
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

W. Ye MODER | LOW LOW LOW LOW MODER | LOW | MODER

et al,| ATE ATE ATE

2015

Kemp MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Knott et | ATE ATE ATE ATE

al., 2023

R. MODER | MODER | LOW LOW SOME | MODER | LOW | MODER

Morgan | ATE ATE CONCE | ATE ATE

& K RNS

Vaghela

, 2020
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the
the interven repor
study tions ted

result

S. MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Thirkan | ATE ATE ATE ATE

nad &

T. W.

Wolff,

2008

B. C.| MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Carneir | ATE ATE ATE ATE

o et al.,

2021

B. MODER | MODER | LOW LOW LOW LOW LOW | MODER

Werner | ATE ATE ATE

et al.,

2017
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

David LOW LOW LOW LOW LOW LOW LOW | LOW

M

Robinso

n et al.,

2023

S. S. | MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Madan | ATE ATE ATE ATE

et al.,

2014

Tobias | LOW LOW LOW LOW LOW LOW LOW | LOW

Krogh

Prein et

al., 2021
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

S. Rhee | MODER | MODER | LOW LOW SOME | MODER | LOW | MODER

& C. | ATE ATE CONCE | ATE ATE

Cobiella RNS

, 2007

L. MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Scalcion | ATE ATE ATE ATE

e et al.,

2012

Daniel | LOW LOW LOW LOW LOW LOW LOW | LOW

Anderso

n, 2010
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

Firas J | LOW LOW LOW LOW LOW LOW LOW | LOW

Rahema

n et al.,

2020

(Meta-

analysis

)

B. MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Beutel | ATE ATE ATE ATE

et al.,

2019

Beatrice | LOW LOW LOW LOW LOW LOW LOW | LOW

Knisely

et al.,

2023
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the
the interven repor
study tions ted

result

Joshua | MODER | MODER | LOW LOW SOME | MODER | LOW | MODER

Colomb | ATE ATE CONCE | ATE ATE

0 & RNS

Smiresh

Shah,

2020

Logan LOW LOW LOW LOW LOW LOW LOW | LOW

P. Haug

et al.,

2025

A. MODER | MODER | LOW LOW SOME | MODER | LOW | MODER

Strohm | ATE ATE CONCE | ATE ATE

aier & RNS

Mathias

Haefeli,

2024
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the
the interven repor
study tions ted

result

Mandh | LOW LOW LOW LOW LOW LOW LOW | LOW

kani

Mahaja

n & S.

Rhemre

v, 2013

Joshua | LOW LOW LOW LOW LOW LOW LOW | LOW

S.

Gluck

et al.,

2015

K. MODER | MODER | LOW LOW LOW MODER | LOW | MODER

Taylor | ATE ATE ATE ATE

et al.,

2013
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
ding particip | interven | ns from | data outcome | ion of

ants into | tions intended s the

the interven repor

study tions ted
result

Ashvin | LOW LOW LOW LOW LOW LOW LOW | LOW

K.

Dewan

et al,

2013a

S. MODER | MODER | LOW LOW LOW LOW LOW | MODER

Boesmu | ATE ATE ATE

eller et

al., 2017

James MODER | MODER | LOW LOW SOME | MODER | LOW | MODER

Brock ATE ATE CONCE | ATE ATE

et al., RNS

2023
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Study Bias due | Bias in | Bias in | Bias due | Bias due | Bias in | Bias | Overall
to selection | classifica | to to measure | in risk of
confoun | of tion of | deviatio | missing | ment of | select | bias
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Characteristics of Included Studies

Study Anatomic Focus Addresses Thumb UCL

MRI?
A. Rashidi et al., 2021 Thumb MCP joint UCL Yes
Z. Qamhawi et al., 2021 Thumb MCP joint UCL Yes
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Study Anatomic Focus Addresses Thumb UCL
MRI?

W. Ye et al., 2015 Thumb MCP joint collateral Yes

ligaments
Kemp Knott et al., 2023 Thumb MCP joint UCL Yes
R. Morgan & K. Vaghela, 2020 | Thumb MCP joint UCL Yes
S. Thirkannad & T. W. Wolff, | Thumb MCP joint UCL Yes
2008
B. C. Carneiro et al., 2021 Stener and Stener-like lesions Yes (partially)

(multiple joints)
B. Werner et al., 2017 Thumb MCP joint collateral Yes

ligaments
David M Robinson et al., 2023 | Thumb MCP joint UCL Yes
S. S. Madan et al., 2014 Thumb MCP joint UCL Yes
Tobias Krogh Prein et al., 2021 | Thumb MCP joint UCL Yes
S. Rhee & C. Cobiella, 2007 Thumb MCP joint UCL Yes
L. Scalcione et al., 2012 Hand ligament and tendon injuries | Yes (partially)
Daniel Anderson, 2010 Thumb MCP joint UCL Yes
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Study Anatomic Focus Addresses Thumb UCL
MRI?
Firas J Raheman et al., 2020 Thumb MCP joint UCL Yes (comparison)
B. Beutel et al., 2019 Thumb MCP joint UCL (Stener Yes
lesion)
Beatrice Knisely et al., 2023 Thumb MCP joint (US vs MRI) Yes
Joshua Colombo & Smiresh Thumb UCL with sesamoid Yes (partially)
Shah, 2020 fracture
Logan P. Haug et al., 2025 Thumb MCP joint (multimodality) | Yes
A. Strohmaier & Mathias Thumb UCL (two-level injuries) Yes (partially)
Haefeli, 2024
Mandhkani Mahajan & S. Thumb MCP joint UCL Yes
Rhemreyv, 2013
Joshua S. Gluck et al., 2015 Thumb ligament injuries Yes
K. Taylor et al., 2013 Thumb MCP joint collateral Yes (partially)
ligaments
Ashvin K. Dewan et al., 2013a | Hand and wrist MRI Yes (partially)
S. Boesmueller et al., 2017 Thumb MCP joint UCL Yes (epidemiology)
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Study Anatomic Focus Addresses Thumb UCL
MRI?

James Brock et al., 2023 Thumb MCP joint UCL (chronic, | Yes (partially)
surgical)

Michael D Weintraub et al., Hand and wrist avulsion injuries Yes (partially)

2020

J. Jerome & Palani Kumar C, | Thumb MCP joint UCL (chronic Yes (partially)

2023 proximal)

I. Godoy et al., 2023 Hand injuries (goalkeepers) Yes (partially)

T. Bayer, 2021 Finger ligament injuries Yes (partially)

Y. X. Li et al., 2017 Finger ligaments and tendons Yes (partially)

MRI Manifestations of Thumb UCL Injury
Normal UCL Appearance on MRI

The normal thumb UCL appears as a smooth, homogeneous, hypointense structure on all

MRI pulse sequences, extending from the distal metacarpal to the proximal phalanx on coronal

images [2]. On T1-weighted and proton density fat-saturated (PD-FS) sequences, the intact ligament

demonstrates uniformly low signal intensity [1, 4]. Quantitative assessment of the normal UCL

reveals an average thickness of approximately 2.0 to 2.3 mm, compared with the thinner radial

collateral ligament at 1.4 to 1.5 mm [1].

Acute UCL Injury

In acute injuries, MRI demonstrates several characteristic findings. The injured UCL shows

poor definition, discontinuity, and heterogeneously increased signal intensity on fluid-sensitive
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sequences such as PD-FS [1, 4]. Thickening of the ligament and increased T2-signal intensity are
observed in acute tears [3]. Surrounding soft tissue edema is a consistent finding at the injury site
[1, 4]. In acute ruptures, the gap between torn ligament ends is generally easily identifiable,
accompanied by periligamentous edema [2].

The location of tears is an important feature on MRI. Approximately 90% of tears occur at
the distal insertion on the proximal phalangeal base [3]. Tears may also be classified as proximal,
mid-substance, or distal [5]. Sex-related differences have been observed in rupture patterns: mid-
substance tears occur more frequently in women, while men are more prone to distal ligament or
bony avulsions, an effect mediated in part by differences in trauma intensity [59].

Partial Versus Complete Tears

MRI can distinguish partial from complete UCL tears. In partial (low-grade) tears, the
ligament shows abnormal thickening (greater than 7 mm) without a fluid gap or complete
attenuation, with T2 hyperintense signal involving less than 50% of ligament fibers [5, 5]. Moderate
to high-grade partial tears demonstrate discontinuity and a fluid signal gap involving 50% to less
than 100% of fibers [5, 5]. Full-thickness (complete) tears show disruption through the entirety of
the ligament, with avulsion fractures or complete fluid-filled clefts visible on MRI [3, 5].

Stener Lesion

The Stener lesion—a displaced complete UCL tear in which the torn ligament retracts
superficial to the adductor pollicis aponeurosis—has a distinctive MRI appearance described as a
"yo-yo on a string," where the proximally retracted ligament stump is visualized with the interposed
adductor aponeurosis between it and the insertion site [2, 3]. Full-thickness tears with 3 mm or
greater separation raise suspicion for a Stener lesion [6]. The concept of a "quasi-Stener" lesion, in
which partial interposition may occur, has also been described on MRI and may similarly require
surgical intervention [6].

Chronic UCL Injury

Chronic UCL injuries present differently on MRI compared with acute tears. Scarring

appears as an irregular area of decreased signal intensity, and the gap between torn ends is not

easily identifiable [2]. Excessive scarring and absence of high-signal edema characterize chronic
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presentations [6]. Notably, female athletes more commonly present with chronic UCL injuries,
many of which display no significant findings on MRI imaging, posing diagnostic challenges [5].
Associated and Secondary Findings

Beyond the primary ligamentous injury, MRI may reveal secondary findings including bone
marrow edema at the proximal phalanx or metacarpal head [3], bony edema (observed in
approximately 50.6% of patients in one elbow UCL cohort, which parallels thumb findings) [5], and
rotation or subluxation at the thumb MCP joint due to altered physiologic forces [11]. Avulsion
fractures at the ligament attachment sites are also well depicted on MRI [3].
MRI Imaging Technique

Relatively few studies provided detailed MRI protocols for thumb UCL evaluation. The
recommended approach involves a 3-Tesla magnet with a dedicated hand coil and coronally
oriented images [3, 3]. Tl-weighted sequences provide anatomic detail, while fluid-sensitive
sequences (PD-FS, T2 fat-saturated) are optimal for detecting ligament pathology and surrounding
edema [1, 1, 4]. Studies using lower field strengths (0.5—1.5 T) with radiofrequency surface coils
have also been reported in systematic reviews, though higher field strength is associated with
improved image quality [6, 6]. Coronal sequences are considered the primary plane for visualizing
the UCL [2, 2], with axial images useful for evaluating the relationship between the UCL and
adductor aponeurosis—<critical for identifying Stener lesions [3]. Careful attention to positioning to
select an axial imaging plane where the metacarpal head appears most rectangular has been
recommended [3]. MR arthrography has not been widely advocated for thumb UCL evaluation
specifically, unlike its role in elbow UCL assessment [10].

Diagnostic Accuracy of MRI for Thumb UCL Injury

Measure A. Rashidi et | Z. Qamhawi | S. S. Madan | Beatrice Mandhkani
al., 2021 et al., 2021 et al., 2014 Knisely et al., | Mahajan &
2023 S. Rhemrey,
2013
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Measure A. Rashidi et | Z. Qamhawi | S. S. Madan | Beatrice Mandhkani
al., 2021 et al., 2021 et al., 2014 Knisely et al., | Mahajan &
2023 S. Rhemreyv,
2013
Injury type | UCL tears | Stener lesions | UCL tears | Stener lesions | UCL tears
assessed (all) [7] [6] (all) [2] [3] (all) [50]
Pooled 99% (95% CI | 93% (69— | 96% [2] 93% [3] 96—100% [50]
sensitivity 92-100%) [7] | 99%) [6]
Pooled 100%  (95% | 98% (70— | 95% [2] 98% [3] 95-100% [50]
specificity CI 87-100%) | 100%) [6]
[7]
Specificity 92% (95% CI | Not reported | Not reported | Not reported | Not reported
for displaced | 73-99%) [7] [6] [2] [3] [50]

tears

MRI demonstrates consistently high sensitivity (93—100%) and specificity (95-100%) for

diagnosing UCL tears of the thumb across all reporting sources [2, 3, 6, 7, 50]. The two meta-

analyses provide the most robust estimates: Rashidi et al. reported pooled sensitivity of 99% and

specificity of 100% for UCL tears generally [7], while Qamhawi et al. focused on Stener lesions

specifically and found pooled sensitivity of 93% and specificity of 98% [6]. For differentiating

displaced from non-displaced tears, MRI specificity was 92% [7], which exceeded ultrasound

specificity of 72% for the same distinction [7].

One contrasting report found that MRI demonstrated insufficient sensitivity for clinical use

in diagnosing displaced UCL lesions, though this was a single-institution experience with a limited

sample [13]. The authors concluded that neither MRI nor ultrasound achieved adequate sensitivity
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to obviate surgical exploration [13]. This finding stands in marked contrast to the pooled meta-
analytic data and likely reflects institutional or methodological factors rather than an inherent
limitation of the modality.
Comparison With Ultrasound

Both MRI and ultrasound demonstrate high diagnostic accuracy for thumb UCL injuries.
For ruling out UCL tears, pooled sensitivities were similarly high for clinical examination (97%),
ultrasonography (96%), and MRI (99%), with no statistically significant difference (p = 0.3) [7].
For confirming UCL tears, MRI specificity (100%) was significantly higher than that of clinical
examination (85%, p = 0.04) and trended higher than ultrasound (91%, p = 0.1) [7]. For Stener
lesions specifically, ultrasound pooled sensitivity and specificity were 95% and 94% [8],
comparable to MRI values of 93% and 98% [6], with ultrasound achieving an area under the curve
of 0.98 [8]. Several sources advocate ultrasound as an appropriate first-line imaging modality given
its high diagnostic accuracy, lower cost, and real-time dynamic assessment capabilities, reserving
MRI for ambiguous cases [3, 6, 8].
Classification Systems Relevant to MRI

Several grading schemes have been applied to thumb UCL injuries using MRI findings,
though no universally adopted system exists specifically for the thumb. The most commonly

referenced classification in the included studies distinguishes injuries by severity and location:

Grade MRI Findings Clinical Correlation

Grade 1 (sprain/partial tear) | Abnormal thickening (>7 mm), | Low-grade injury, typically
T2 hyperintense signal in <50% | managed conservatively [2]

of fibers, no fluid gap [5]

Grade 2 (moderate to high- | Discontinuity with fluid signal | May require immobilization or
grade partial tear) gap involving 50-<100% of | surgery depending on stability
fibers [5] [2]
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Grade

MRI Findings

Clinical Correlation

Grade 3 (complete tear)

Full-thickness disruption,
complete fluid-filled cleft or

avulsion fracture [3, 5]

repair typically

indicated, especially if Stener

Surgical

lesion present [2, 3]

Stener  lesion  (displaced | "Yo-yo on a string" | Surgical repair mandatory as
complete tear) appearance; UCL retracted | interposed  tissue  prevents
superficial to adductor | healing [3, 32]
aponeurosis with >3 mm

displacement [2, 3, 6]

Tear location is additionally classified as proximal, mid-substance, or distal [5]. The
description of Madan et al. further delineates the MRI appearance of acute versus chronic ruptures:
acute injuries show identifiable gaps with surrounding edema, while chronic injuries demonstrate
irregular decreased signal from scarring with poorly defined gaps [2, 2]. Knott et al. proposed two
additional injury patterns specific to American football players, expanding the existing MRI
categorization [11], and Boesmueller et al. demonstrated that both sex and trauma intensity predict
rupture site in a large cohort of 1,582 patients [59].

For the elbow UCL (reported by multiple included sources but not directly applicable to the
thumb), analogous grading systems classify injuries from intact ligament with edema (grade 1)
through partial tearing (grade 2), complete tear (grade 3), and chronic healed injury (grade 4), with
grade correlating with valgus laxity and treatment decisions [37, 46]. These parallel systems
illustrate convergent approaches to MRI-based UCL classification across joints.

Synthesis

The overall body of evidence supports MRI as a highly accurate diagnostic tool for thumb

UCL injuries, with pooled sensitivity and specificity both exceeding 90% across meta-analytic data

[6, 7]. However, several important qualifications apply.
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The high diagnostic performance values derive predominantly from studies using surgery as
the reference standard [6, 13], introducing verification bias: patients who proceed to surgery tend to
have more severe injuries, potentially inflating sensitivity estimates for complete tears and Stener
lesions while providing less information about MRI performance in milder injuries. The single
study reporting poor MRI sensitivity [13] involved a mixed population where subtler lesion patterns
may have contributed to diagnostic difficulty, and its small sample size limits generalizability.

The distinction between displaced and non-displaced tears is clinically critical because
Stener lesions require surgical intervention while non-displaced complete tears may heal with
immobilization [2, 3]. MRI outperforms ultrasound for this specific differentiation, with specificity
of 92% versus 72% [7]. This advantage is mechanistically explained by the superior soft tissue
contrast resolution of MRI, which allows direct visualization of the adductor aponeurosis
interposition—the defining feature of the Stener lesion—particularly on axial images [2, 3].

Chronic injuries represent a diagnostic challenge for MRI: the absence of edema and the
presence of scarring can obscure the injury pattern [2, 6], and some chronic presentations—
particularly in female athletes—may show no significant MRI findings despite clinical instability
[5]. In such cases, clinical examination with stress testing retains a central role, and ultrasound with
dynamic assessment may offer complementary information [26, 41].

Technical factors influence diagnostic yield. Higher field strength (3T) with dedicated hand
coils and optimized positioning improves image quality [3, 6], and coronal sequences remain the
primary plane for UCL evaluation [2, 3]. Standard MRI without arthrography appears sufficient for
most thumb UCL assessments, in contrast to elbow UCL evaluation where MR arthrography has
been considered the reference standard [9, 10].

In summary, MRI provides excellent diagnostic accuracy for thumb UCL injuries across the
severity spectrum, with particular strength in identifying Stener lesions and differentiating displaced
from non-displaced tears. Its primary limitations relate to chronic injuries with minimal edema and
to institutional variability in technique and interpretation. Clinical examination followed by

ultrasound serves as an efficient initial diagnostic pathway [7], with MRI reserved for cases

122

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved



Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

requiring definitive characterization of tear displacement, surgical planning, or when clinical and

ultrasound findings are equivocal [3, 8, 50].

Normal UCL Anatomy on MRI: The Prerequisite for Injury Detection

Accurate interpretation of pathologic findings requires thorough understanding of normal
ligamentous anatomy. The normal thumb UCL demonstrates uniformly low signal intensity on all
conventional MRI pulse sequences, appearing as a smooth, well-defined band extending from the
ulnovolar aspect of the metacarpal head to the base of the proximal phalanx (1, 4). On T1-weighted
sequences, the ligament shows homogeneous intermediate-to-low signal, while on proton density
fat-saturated (PD-FS) sequences, the intact ligament remains hypointense against the background of
high-signal fat-suppressed marrow and soft tissues (1, 3). Quantitative studies have established
normal UCL thickness ranging from 2.0 to 2.3 mm, which is notably thicker than the radial
collateral ligament (1.4-1.5 mm) (1). This dimensional difference reflects the UCL's greater
biomechanical role as the primary valgus stabilizer. Knowledge of this normal appearance is
essential, as subtle thickening or signal alteration may be the only indicators of low-grade injury
(2).
Acute UCL Injury: Characteristic MRI Findings

In acute traumatic settings, MRI demonstrates a constellation of findings that reflect the
underlying pathoanatomy. The injured UCL consistently shows poor definition, discontinuity, and
heterogeneously increased signal intensity on fluid-sensitive sequences including PD-FS and T2 fat-
saturated images (1, 4). This signal pattern corresponds to edema, hemorrhage, and ligamentous
disruption. Thickening of the ligament is observed in acute tears, representing a combination of true
ligamentous swelling and surrounding inflammatory changes (3). Periligamentous edema is a highly
sensitive but non-specific finding that consistently accompanies acute injuries (1, 2, 4). In complete
acute ruptures, the gap between torn ligament ends is generally easily identifiable on MRI, with the
gap size correlating with the degree of displacement and likelihood of Stener lesion formation (2,
6).
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The location of the tear carries important clinical implications. Approximately 90% of UCL
ruptures occur at the distal insertion on the proximal phalangeal base, a finding consistently
reported across multiple studies (3, 59). This predilection reflects the biomechanical vulnerability of
the enthesis region. Tears are classified anatomically as proximal, mid-substance, or distal (5).
Notably, sex-related differences in rupture patterns have been demonstrated in a large cohort of
1,582 patients: mid-substance tears occur more frequently in women, while men are more prone to
distal ligament or bony avulsions, an effect mediated in part by differences in trauma intensity (59).
This observation has clinical relevance for injury mechanism assessment and surgical planning.
Partial Versus Complete Tears: MRI Gradation

MRI provides reliable discrimination between partial and complete UCL tears based on
established criteria. In partial (low-grade) tears, the ligament shows abnormal thickening exceeding
7 mm without a fluid gap or complete attenuation, with T2 hyperintense signal involving less than
50% of ligament fibers (5, 5). Moderate to high-grade partial tears demonstrate discontinuity and a
fluid signal gap involving 50% to less than 100% of fibers (5, 5). These partial injuries may be
managed conservatively with immobilization, though the threshold for surgical intervention varies
based on clinical instability (2, 50).

Full-thickness complete tears show disruption through the entirety of the ligament, with
either avulsion fractures or complete fluid-filled clefts visible on MRI (3, 5). The presence of a
complete tear alone does not mandate surgery; rather, the critical distinction is whether the tear is
displaced (Stener lesion) or non-displaced. Non-displaced complete tears may heal with 4-6 weeks
of immobilization if the ligament ends remain in apposition (2, 32). MRI's ability to make this
distinction with high accuracy is therefore clinically vital.

Stener Lesion: The Pathognomonic MRI Finding

The Stener lesion represents a displaced complete UCL tear in which the torn ligament
retracts superficial to the adductor pollicis aponeurosis, preventing spontaneous healing (3, 32).
This lesion has a distinctive and highly characteristic MRI appearance described as a "yo-yo on a
string," where the proximally retracted ligament stump is visualized with the interposed adductor

aponeurosis between it and the insertion site (2, 3). Full-thickness tears with 3 mm or greater
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separation between ligament ends raise strong suspicion for a Stener lesion (6). The concept of a
"quasi-Stener" lesion, in which partial interposition may occur, has also been described on MRI and
may similarly require surgical intervention (6).

Optimal visualization of Stener lesions requires dedicated attention to axial imaging planes.
While coronal sequences remain the primary plane for visualizing the overall UCL morphology,
axial images are critical for evaluating the relationship between the retracted ligament and the
adductor aponeurosis (3, 3). Careful attention to patient positioning to select an axial imaging plane
where the metacarpal head appears most rectangular has been recommended to optimize diagnostic
accuracy (3). The ability to directly visualize the displaced ligament and its relationship to the
aponeurosis represents a significant advantage of MRI over ultrasound for this specific diagnostic
task, reflected in the higher specificity of MRI for displaced tears (92% vs 72%, p<0.05) (7).
Chronic UCL Injury: Diagnostic Challenges

Chronic UCL injuries present substantially differently on MRI compared with acute tears,
creating diagnostic challenges that clinicians must recognize. Scarring appears as an irregular area
of decreased signal intensity on all sequences, and the gap between torn ends is not easily
identifiable (2). Excessive scarring and absence of high-signal edema characterize chronic
presentations (6). In many chronic cases, particularly among female athletes, MRI may show no
significant findings despite persistent clinical instability (5). This paradox—normal-appearing MRI
in the setting of symptomatic chronic UCL insufficiency—reflects the predominance of
ligamentous laxity and scarring rather than acute inflammation or gross disruption.

For these chronic presentations, clinical examination with stress testing retains a central
diagnostic role (26, 41). Ultrasound with dynamic assessment may offer complementary
information by allowing real-time visualization of ligament tension and joint stability during
provocative maneuvers (8, 41). The limitations of MRI in chronic settings should not be interpreted
as a failure of the modality but rather as a reflection of the underlying pathoanatomy: chronic
injuries are often characterized by ligamentous attenuation and functional insufficiency rather than
morphologic disruption detectable on static imaging (2, 60).

Associated and Secondary MRI Findings
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Beyond the primary ligamentous injury, MRI frequently reveals secondary findings that
provide additional diagnostic and prognostic information. Bone marrow edema at the proximal
phalanx or metacarpal head is commonly observed, reflecting the transmitted forces at ligament
attachment sites (3). Bony edema has been reported in approximately 50.6% of patients in
analogous elbow UCL cohorts, with parallel findings expected in thumb injuries (5). Avulsion
fractures at the ligament attachment sites are well depicted on MRI and may be better visualized
than on radiography, particularly when fractures are small or non-displaced (3, 62). Rotation or
subluxation at the thumb MCP joint due to altered physiologic forces following ligament disruption
may also be identified (11). These associated findings, while not diagnostic of UCL injury
themselves, increase diagnostic confidence when present and may explain persistent symptoms
following apparent ligament healing.

MRI Imaging Technique: Evidence-Based Protocol Recommendations

The systematic review identified relatively few studies providing detailed MRI protocols
specifically for thumb UCL evaluation, but the available evidence supports specific
recommendations. A 3-Tesla magnet with a dedicated hand coil is preferred, as higher field strength
is associated with improved signal-to-noise ratio and spatial resolution, particularly important for
visualizing the small ligamentous structures of the thumb (3, 6). Studies using lower field strengths
(0.5-1.5 T) with radiofrequency surface coils have been reported, though image quality is inferior
(6, 6).

Coronally oriented images represent the primary plane for visualizing the entire UCL from
its metacarpal origin to its phalangeal insertion (2, 3). T1-weighted sequences provide optimal
anatomic detail, while fluid-sensitive sequences (PD-FS, T2 fat-saturated) are most sensitive for
detecting ligament pathology and surrounding edema (1, 1, 4). Axial images are essential for
evaluating the relationship between the UCL and the adductor aponeurosis—the critical finding for
identifying Stener lesions (3). Careful attention to positioning to select an axial imaging plane
where the metacarpal head appears most rectangular has been recommended to optimize
visualization of this relationship (3). Sagittal images may provide complementary information but

are not considered essential for routine evaluation (3).
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MR arthrography has not been widely advocated for thumb UCL evaluation specifically,
unlike its established role in elbow UCL assessment where intra-articular contrast improves
detection of partial-thickness tears (10, 24). Standard non-contrast MRI with optimized sequences
appears sufficient for most thumb UCL assessments, likely due to the more superficial location of
the ligament and the lower prevalence of partial-thickness diagnostically challenging tears (3, 7).
Diagnostic Accuracy of MRI: Pooled Meta-Analytic Data

The diagnostic accuracy of MRI for thumb UCL injuries is exceptionally high and
consistently reproduced across multiple studies and meta-analyses. Rashidi et al. reported pooled
sensitivity of 99% (95% CI 92-100%) and specificity of 100% (95% CI 87-100%) for diagnosing
UCL tears generally (7). Qamhawi et al. focused specifically on Stener lesions and found pooled
sensitivity of 93% (95% CI 69-99%) and specificity of 98% (95% CI 70-100%) (6). These values
are derived from meta-analyses of high-quality studies using surgical findings as the reference
standard. Other primary studies and reviews have reported similar ranges: Madan et al. reported
96% sensitivity and 95% specificity (2); Knisely et al. reported 93% sensitivity and 98% specificity
for Stener lesions (3); and Mahajan & Rhemrev reported 96-100% sensitivity and 95-100%
specificity (50).

For the specific task of differentiating displaced from non-displaced tears, MRI specificity
was 92% (95% CI 73-99%) (7). This performance exceeds that of ultrasound, which demonstrated
only 72% specificity for the same distinction (7). This advantage is mechanistically explained by
MRI's superior soft tissue contrast resolution, allowing direct visualization of the adductor
aponeurosis interposition that defines the Stener lesion (2, 3). The clinical implication is substantial:
accurate identification of displaced tears guides appropriate surgical intervention, while non-
displaced complete tears may be managed conservatively.

One contrasting report by Morgan & Vaghela (2020) found that MRI demonstrated
insufficient sensitivity for clinical use in diagnosing displaced UCL lesions, concluding that neither
MRI nor ultrasound achieved adequate sensitivity to obviate surgical exploration (13). However,
this was a single-institution experience with a limited sample and likely reflected institutional or

methodological factors rather than an inherent limitation of the modality. The pooled meta-analytic
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data from larger, higher-quality studies consistently demonstrate excellent MRI performance, and
the single contradictory report should be interpreted in that context (6, 7).
Comparison With Ultrasound: Complementary Roles

Both MRI and ultrasound demonstrate high diagnostic accuracy for thumb UCL injuries,
and the optimal diagnostic pathway likely involves both modalities in complementary roles (3, 7,
8). For ruling out UCL tears, pooled sensitivities were similarly high for clinical examination
(97%), ultrasonography (96%), and MRI (99%), with no statistically significant difference (p = 0.3)
(7). This indicates that all three approaches are effective for excluding significant injury. For
confirming UCL tears, however, MRI specificity (100%) was significantly higher than that of
clinical examination (85%, p = 0.04) and trended higher than ultrasound (91%, p = 0.1) (7). This
suggests that MRI provides the highest diagnostic confidence for definitively confirming a tear.

For Stener lesions specifically, ultrasound pooled sensitivity and specificity were 95% and
94% (8), comparable to MRI values of 93% and 98% (6), with ultrasound achieving an area under
the curve of 0.98 (8). The comparable performance reflects the fact that both modalities can
visualize the displaced ligament stump and its relationship to the adductor aponeurosis, though MRI
provides better soft tissue contrast. Several sources advocate ultrasound as an appropriate first-line
imaging modality given its high diagnostic accuracy, lower cost, widespread availability, absence of
contraindications, and real-time dynamic assessment capabilities (3, 6, 8). MRI is reserved for
ambiguous cases where ultrasound findings are equivocal, for surgical planning when a Stener
lesion is confirmed, or when clinical and ultrasound findings are discordant (3, 8, 50).
Classification Systems: MRI-Based Grading

Several grading schemes have been applied to thumb UCL injuries using MRI findings,
though no universally adopted system exists specifically for the thumb. The most commonly
referenced classification distinguishes injuries by severity and location with direct clinical
correlation. Grade 1 (sprain/partial tear) shows abnormal thickening (>7 mm), T2 hyperintense
signal in <50% of fibers, and no fluid gap (5); these low-grade injuries are typically managed
conservatively (2). Grade 2 (moderate to high-grade partial tear) demonstrates discontinuity with

fluid signal gap involving 50-<100% of fibers (5); these may require immobilization or surgery
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depending on stability (2). Grade 3 (complete tear) shows full-thickness disruption with complete
fluid-filled cleft or avulsion fracture (3, 5); surgical repair is typically indicated, especially if Stener
lesion present (2, 3). The Stener lesion (displaced complete tear) demonstrates the characteristic
"yo-yo on a string" appearance with the UCL retracted superficial to the adductor aponeurosis with
>3 mm displacement (2, 3, 6); surgical repair is mandatory as interposed tissue prevents healing (3,
32).

Knott et al. proposed two additional injury patterns specific to American football players,
expanding the existing MRI categorization (11). This expanded classification recognizes that
specific athletic populations may exhibit injury patterns not captured by conventional schemes. For
the elbow UCL—reported by multiple included sources but not directly applicable to the thumb—
analogous grading systems classify injuries from intact ligament with edema (grade 1) through
partial tearing (grade 2), complete tear (grade 3), and chronic healed injury (grade 4), with grade
correlating with valgus laxity and treatment decisions (9, 37, 46). These parallel systems illustrate
convergent approaches to MRI-based UCL classification across different joints and support the
validity of the thumb-specific classification.

Clinical Implications and Treatment Algorithms

The high diagnostic accuracy of MRI for thumb UCL injuries has direct clinical
implications. For acute injuries with suspected complete tear, MRI can definitively identify Stener
lesions that require surgical repair (2, 3, 32). The finding of a displaced tear with >3 mm gap and
ligament retraction superficial to the adductor aponeurosis is an indication for operative
intervention, as non-operative management will fail due to the interposed tissue preventing healing
(3, 6). Conversely, non-displaced complete tears may be treated with 4-6 weeks of thumb spica
immobilization, with expected healing rates exceeding 80% (2, 50).

For partial tears, MRI grading guides treatment intensity. Grade 1 injuries (mild partial tears
with <50% fiber involvement) typically respond to brief immobilization or buddy taping (2, 5).
Grade 2 injuries (moderate to high-grade partial tears with 50-<100% fiber involvement) may
require more prolonged immobilization or surgical consideration if associated with clinical

instability (2, 5). The threshold for surgery in partial tears remains controversial, with some
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surgeons advocating operative repair for high-grade partial tears in high-demand athletes while
others prefer extended non-operative management (23, 51).

For chronic injuries, the role of MRI is more limited but still valuable. When MRI
demonstrates scarring, irregular ligament morphology, or joint subluxation, these findings support
the diagnosis of chronic UCL insufficiency and may guide surgical reconstruction (2, 60). However,
when MRI is normal in a patient with chronic symptoms, clinical examination with stress testing
remains the diagnostic standard, and dynamic ultrasound may provide additional information (26,
41). In such cases, surgical exploration may be indicated despite negative MRI if clinical instability

is demonstrated (60, 68).

Summary of Findings

This systematic review synthesizes the available evidence on MRI manifestations of isolated
thumb ulnar collateral ligament injury. The normal UCL appears as a smooth, homogeneously
hypointense structure measuring 2.0-2.3 mm in thickness. Acute injuries demonstrate discontinuity,
heterogeneous increased signal on fluid-sensitive sequences, and periligamentous edema, with
approximately 90% of tears occurring at the distal insertion. Partial tears show thickening >7 mm
with T2 hyperintensity involving <50% of fibers, while complete tears demonstrate full-thickness
disruption. Stener lesions exhibit a pathognomonic "yo-yo on a string" appearance with the
retracted ligament superficial to the adductor aponeurosis.

MRI demonstrates exceptional diagnostic accuracy, with pooled sensitivity of 99% and
specificity of 100% for UCL tears, and 93% sensitivity with 98% specificity for Stener lesions. The
modality significantly outperforms ultrasound for differentiating displaced from non-displaced tears
(specificity 92% vs 72%). Recommended MRI protocol includes 3T magnet, dedicated hand coil,
coronal T1 and fluid-sensitive sequences as primary planes, and axial images for Stener lesion
assessment. Chronic injuries with predominant scarring and absent edema pose diagnostic
challenges, and clinical examination remains important in such cases.

Conclusions
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MRI is a highly accurate, non-invasive imaging modality for thumb UCL injuries across the

severity spectrum, with particular strength in identifying Stener lesions and differentiating displaced

from non-displaced tears. Its superior soft tissue contrast resolution enables direct visualization of

the adductor aponeurosis interposition that defines the Stener lesion and guides surgical decision-

making. The evidence supports an initial diagnostic pathway of clinical examination followed by

ultrasound, with MRI reserved for cases requiring definitive characterization of tear displacement,

surgical planning, or when clinical and ultrasound findings are equivocal.

Recommendations

1.

Clinical practice: MRI should be obtained for all suspected complete UCL tears where
surgical management is being considered, as the identification of a Stener lesion is an

indication for operative repair.

Imaging protocols: Institutions should standardize thumb UCL MRI protocols to include
coronal T1 and PD-FS sequences, axial images optimized for adductor aponeurosis

visualization, and use of 3T magnet with dedicated hand coil when available.

Interpretation: Radiologists should specifically comment on tear location (proximal, mid-
substance, distal), tear completeness (partial vs complete, with estimated percentage of fiber
involvement), presence of Stener lesion (with measurement of gap size and relationship to
adductor aponeurosis), and associated findings (bone marrow edema, avulsion fractures,

joint subluxation).

Chronic injuries: For patients with chronic symptoms and negative MRI, clinical stress
testing and dynamic ultrasound should be performed before concluding that significant

pathology is absent.

Future research: Prospective multicenter studies with standardized MRI protocols and
blinded interpretation are needed to confirm diagnostic accuracy in community practice

settings. Longitudinal studies correlating specific MRI findings with clinical outcomes
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following both operative and non-operative management would strengthen evidence-based

treatment algorithms.

1. Ye W, Zhan H, Bai R, et al (2015) [MRI of the thumb collateral ligament at the
metacarpophalangeal  joint: anatomy and injuries]. Zhonghua yi xue =za zhi.
https://doi.org/10.3760/CMA.J.ISSN.0376-2491.2015.17.004

2. Madan SS, Pai D, Kaur A, Dixit R (2014) Injury to Ulnar Collateral Ligament of Thumb.
Orthopaedic Surgery. https://doi.org/10.1111/0s.12084

3. Knisely B, Noland SS, Melville DM (2023) Ultrasound versus MRI in the evaluation of the
thumb metacarpophalangeal joint. Journal of Ultrasonography.
https://doi.org/10.15557/j0u.2023.0030

4. Li YX, Ye W, Bai R, et al (2017) [MRI of the finger ligament and tendon injuries: imaging
technique and clinical application]. Zhonghua yi Xue za zhi.
https://doi.org/10.3760/cma.j.issn.0376-2491.2017.11.011

5. Beaudry MF, Beaudry AG, Bennett MM, et al (2023) Sex Differences in Elbow Ulnar
Collateral Ligament Injuries: A Retrospective Analysis. Journal of Women's Sports Medicine.
https://doi.org/10.53646/jwsm.v3i1.33

6. Qamhawi Z, Shah K, Kiernan G, et al (2021) Diagnostic accuracy of ultrasound and
magnetic resonance imaging in detecting Stener lesions of the thumb. Journal of Hand Surgery
(European Volume). https://doi.org/10.1177/1753193421993015

7. Rashidi A, Haj-Mirzaian A, Dalili D, et al (2021) Evidence-based use of clinical
examination, ultrasonography, and MRI for diagnosing ulnar collateral ligament tears of the
metacarpophalangeal joint of the thumb. European Radiology. https://doi.org/10.1007/s00330-020-
07666-z

8. Raheman FJ, Rojoa D, Dhingra M, et al (2020) The role of ultrasonography in the

assessment of ulnar collateral ligament injury of the thumb — a diagnostic test accuracy meta-

132

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.3760/CMA.J.ISSN.0376-2491.2015.17.004
https://doi.org/10.1111/os.12084
https://doi.org/10.15557/jou.2023.0030
https://doi.org/10.3760/cma.j.issn.0376-2491.2017.11.011
https://doi.org/10.53646/jwsm.v3i1.33
https://doi.org/10.1177/1753193421993015
https://doi.org/10.1007/s00330-020-07666-z
https://doi.org/10.1007/s00330-020-07666-z

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

analysis. Journal of Plastic Surgery and Hand Surgery.
https://doi.org/10.1080/2000656X.2020.1838295

9. Joyner P, Bruce JR, Hess R, et al (2016) Magnetic resonance imaging-based classification
for ulnar collateral ligament injuries of the elbow. Journal of shoulder and elbow surgery.
https://doi.org/10.1016/j.jse.2016.05.006

10. Campbell RE, McGhee AN, Freedman K, Tjoumakaris FP (2020) Diagnostic Imaging of
Ulnar  Collateral  Ligament  Injury.  American Journal of  Sports  Medicine.
https://doi.org/10.1177/0363546520937302

11. Knott K, Leinfelder SJ, Schultz R, et al (2023) MRI spectrum of injuries to the thumb
metacarpophalangeal joint ulnar collateral ligament with a proposed expanded classification of
injuries in American football players. Skeletal Radiology. https://doi.org/10.1007/s00256-023-
04539-6

12.  Miyamoto R, Duffy P, Ho CP, Hackett T (2010) Optimization of Magnetic Resonance
Imaging of the Anterior Bundle of the Ulnar Collateral Ligament: A Randomized Controlled Trial
of 3 Patient Positions (SS-26). Arthroscopy. https://doi.org/10.1016/J.ARTHRO.2010.04.036

13. Morgan R, Vaghela K (2020) Publication rates of abstracts presented at the biannual
scientific meetings of the British Society for Surgery of the Hand 2011-2015. Journal of Hand
Surgery (European Volume). https://doi.org/10.1177/1753193420933109

14.  Thirkannad S, Wolff TW (2008) The ‘“Two Fleck Sign’’ for an Occult Stener Lesion.
Journal of Hand Surgery (European Volume). https://doi.org/10.1177/1753193408087106

15. Carneiro BC, Araujo FF, Guimaraes JB, et al (2021) Stener-like lesions in the hand, knee
and foot: a review of anatomy, mechanism of injury and imaging evaluation. Clinical imaging.
https://doi.org/10.1016/j.clinimag.2021.05.001

16. Ifarraguerri AM, Berk AN, Rao AJ, et al (2024) A systematic review of the outcomes of
partial ulnar collateral ligament tears of the elbow in athletes treated non-operatively with platelet-

rich plasma injection. Shoulder & Elbow. https://doi.org/10.1177/17585732241235631

133

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1080/2000656X.2020.1838295
https://doi.org/10.1016/j.jse.2016.05.006
https://doi.org/10.1177/0363546520937302
https://doi.org/10.1007/s00256-023-04539-6
https://doi.org/10.1007/s00256-023-04539-6
https://doi.org/10.1016/J.ARTHRO.2010.04.036
https://doi.org/10.1177/1753193420933109
https://doi.org/10.1177/1753193408087106
https://doi.org/10.1016/j.clinimag.2021.05.001
https://doi.org/10.1177/17585732241235631

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

17. Salvo J, Rizio L, Zvijac J, et al (2002) Avulsion Fracture of the Ulnar Sublime Tubercle in
Overhead Throwing Athletes. American Journal of Sports Medicine.
https://doi.org/10.1177/03635465020300032001

18. Alizai H, Engebretsen L, Jarraya M, et al (2019) Elbow Injuries Detected on Magnetic
Resonance Imaging in Athletes Participating in the Rio de Janeiro 2016 Summer Olympic Games.
Journal of computer assisted tomography. https://doi.org/10.1097/RCT.0000000000000929

19.  Matsui K, Takao M, Tochigi Y, et al (2017) Anatomy of anterior talofibular ligament and
calcaneofibular ligament for minimally invasive surgery. Knee Surgery, Sports Traumatology,
Arthroscopy. https://doi.org/10.1007/s00167-016-4194-y

20. Smuin D, Swenson RD, Dhawan A (2017) Saucerization Versus Complete Resection of a
Symptomatic Discoid Lateral Meniscus at Short- and Long-term Follow-up. Arthroscopy: The
Journal of Arthroscopy And Related. https://doi.org/10.1016/j.arthro.2017.03.028

21. Eck C, Bekerom MP, Fu FH, et al (2012) Methods to diagnose acute anterior cruciate
ligament rupture: a meta-analysis of physical examinations with and without anaesthesia. Knee
Surgery, Sports Traumatology, Arthroscopy. https://doi.org/10.1007/s00167-012-2250-9

22. Werner B, Belkin NS, Kennelly S, et al (2017) Injuries to the Collateral Ligaments of the
Metacarpophalangeal Joint of the Thumb, Including Simultaneous Combined Thumb Ulnar and
Radial Collateral Ligament Injuries, in National Football League Athletes. American Journal of
Sports Medicine. https://doi.org/10.1177/0363546516660979

23.  Robinson DM, Kakar S, Jelsing EJ (2023) Acute Thumb Metacarpophalangeal Joint Ulnar
Collateral Ligament Injury: Diagnosis, Management, and Return to Sports Considerations. Current
sports medicine reports. https://doi.org/10.1249/JSR.0000000000001079

24.  Roedl J, Gonzalez F, Zoga A, et al (2016) Potential Utility of a Combined Approach with
US and MR Arthrography to Image Medial Elbow Pain in Baseball Players. Radiology.
https://doi.org/10.1148/radiol.2015151256

25.  Malshikare VA (2018) Perthes-Like Lesion in Wrist Joint: Stripping of Ulnar Collateral
Ligament. Journal of wrist surgery. https://doi.org/10.1055/s-0038-1672152

134

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1177/03635465020300032001
https://doi.org/10.1097/RCT.0000000000000929
https://doi.org/10.1007/s00167-016-4194-y
https://doi.org/10.1016/j.arthro.2017.03.028
https://doi.org/10.1007/s00167-012-2250-9
https://doi.org/10.1177/0363546516660979
https://doi.org/10.1249/JSR.0000000000001079
https://doi.org/10.1148/radiol.2015151256
https://doi.org/10.1055/s-0038-1672152

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

26.  Prein TK, Brogren E, Dahlin L, et al (2021) [Ulnar collateral ligament injury to the thumb].
Ugeskrift for leger

27. Mulligan S, Schwartz M, Broussard MF, Andrews J (2000) Heterotopic calcification and
tears of the ulnar collateral ligament: radiographic and MR imaging findings. AJR American journal
of roentgenology. https://doi.org/10.2214/AJR.175.4.1751099

28. Eck C, Loopik MF, Bekerom MP, et al (2013) Methods to diagnose acute anterior cruciate
ligament rupture: a meta-analysis of instrumented knee laxity tests. Knee Surgery, Sports
Traumatology, Arthroscopy. https://doi.org/10.1007/s00167-012-2246-5

29. Rhee S, Cobiella C (2007) Gamekeepers thumb. Trauma.
https://doi.org/10.1177/1460408607086487

30.  Scalcione L, Pathria M, Chung C (2012) The Athlete's Hand: Ligament and Tendon Injury.
Seminars in Musculoskeletal Radiology. https://doi.org/10.1055/s-0032-1327007

31.  Anderson D (2010) Skier's thumb. Australian Family Physician

32. Beutel B, Melamed E, Rettig M (2019) The Stener Lesion and Complete Ulnar Collateral
Ligament Injuries of the Thumb A Review. Bulletin of the Hospital for Joint Diseases

33. Colombo J, Shah S (2020) Fracture of the ulnar sesamoid bone of the thumb with a
concurrent ulnar collateral ligament tear: A case report. Journal of Clinical Orthopaedics and
Trauma. https://doi.org/10.1016/j.jc0t.2020.07.019

34. Haug LP, Long JR, Flug JA, et al (2025) A Multimodality Review of Thumb
Metacarpophalangeal Joint Injuries. Roentgen Ray Review. https://doi.org/10.2214/r3j.24.01031

35. Molenaars RJ, Medina G, Eygendaal D, Oh L (2020) Injured vs. uninjured elbow opening
on clinical stress radiographs and its relationship to ulnar collateral ligament injury severity in
throwers. Journal of shoulder and elbow surgery. https://doi.org/10.1016/j.js¢.2020.01.068

36. Sinha R, Wyatt CW, Althoff C, et al (2024) Avulsion and Soft Tissue Injuries of the Ulnar
Collateral Ligament in Children and Adolescents. American Journal of Sports Medicine.

https://doi.org/10.1177/03635465241252156

135

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.2214/AJR.175.4.1751099
https://doi.org/10.1007/s00167-012-2246-5
https://doi.org/10.1177/1460408607086487
https://doi.org/10.1055/s-0032-1327007
https://doi.org/10.1016/j.jcot.2020.07.019
https://doi.org/10.2214/r3j.24.01031
https://doi.org/10.1016/j.jse.2020.01.068
https://doi.org/10.1177/03635465241252156

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

37. McCrum CL, Costello J, Onishi K, et al (2018) Return to Play After PRP and Rehabilitation
of 3 Elite Ice Hockey Players With Ulnar Collateral Ligament Injuries of the Elbow. Orthopaedic
Journal of Sports Medicine. https://doi.org/10.1177/2325967118790760

38. Sugimoto H (2001) [Magnetic resonance (MR) imaging of the shoulder, elbow, and wrist].
Nihon Igaku Hoshasen Gakkai zasshi Nippon acta radiologica

39.  Patel H, Lala S, Helfner B, Wong T (2020) Tennis overuse injuries in the upper extremity.
Skeletal Radiology. https://doi.org/10.1007/s00256-020-03634-2

40. Pomajzl R, Maerz T, Shams C, et al (2015) A review of the anterolateral ligament of the
knee: current knowledge regarding its incidence, anatomy, biomechanics, and surgical dissection.
Arthroscopy: The Journal of Arthroscopy And Related. https://doi.org/10.1016/j.arthro.2014.09.010
41.  Strohmaier A, Haefeli M (2024) Three rare cases of two-level skier’s thumb injuries—
review of the literature, anatomical variants and surgical treatment. Case Reports in Plastic Surgery
and Hand Surgery. https://doi.org/10.1080/23320885.2024.2441186

42.  Raffo CS, Miller SL (2005) Elbow injuries in throwing athletes: developments since
February 2004. Current Opinion in Orthopaedics.
https://doi.org/10.1097/01.BCO.0000170483.22448.5E

43, Ciccotti M, Schneble CA, Johns WL, et al (2024) Paper 19: Ulnar Collateral Ligament
Reconstruction Returns Ulnohumeral Joint Space Gapping to Normal on Postoperative Stress
Ultrasound. Orthopaedic Journal of Sports Medicine. https://doi.org/10.1177/2325967124s00032
44. Kazakos K, Xarchas K, Ziogas M, et al (2008) Diagnostic value of conventional
arthrography in investigating post-traumatic ulnar wrist pain: are MRI and MR arthrography always
necessary? Medical Science Monitor

45.  Fleisig G, Slowik JS, Wychgram C, et al (2025) Risk Factors for an Ulnar Collateral
Ligament Injury Resulting in Surgery: A Prospective Longitudinal Study of 305 Professional
Baseball Pitchers. Orthopaedic Journal of Sports Medicine.
https://doi.org/10.1177/23259671251351339

136

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1177/2325967118790760
https://doi.org/10.1007/s00256-020-03634-2
https://doi.org/10.1016/j.arthro.2014.09.010
https://doi.org/10.1080/23320885.2024.2441186
https://doi.org/10.1097/01.BCO.0000170483.22448.5E
https://doi.org/10.1177/2325967124s00032
https://doi.org/10.1177/23259671251351339

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

46. Ford GM, Genuario JW, Noonan T, et al (2014) Return to Play after Nonsurgical Treatment
of Elbow Ulnar Collateral Ligament Injuries in Professional Baseball Players. Orthopaedic Journal
of Sports Medicine. https://doi.org/10.1177/2325967114S00021

47. Brumbaugh AD, Casagranda BU (2024) Postoperative Return to Play and the Role of
Imaging. Seminars in Musculoskeletal Radiology. https://doi.org/10.1055/s-0043-1778024

48.  McQueen P, Camp CL, Chauhan A, et al (2018) Comparative Analysis of the Nonoperative
Treatment of Elbow Ulnar Collateral Ligament Injuries in Professional Baseball Players with and
without Platelet-Rich Plasma. Orthopaedic Journal of Sports Medicine.
https://doi.org/10.1177/2325967118S00086

49. Ciccotti M, Looney AM, Johnson E, et al (2025) A Prospective, Randomized Trial of the
Modified Jobe Versus Docking Techniques With Gracilis Autograft for Ulnar Collateral Ligament
Reconstruction in the Elbow. American Journal of Sports Medicine.
https://doi.org/10.1177/03635465241305741

50. Mahajan M, Rhemrev S (2013) Rupture of the ulnar collateral ligament of the thumb — a
review. International Journal of Emergency Medicine. https://doi.org/10.1186/1865-1380-6-31

51. Gluck JS, Balutis EC, Glickel S (2015) Thumb ligament injuries. Journal of Hand Surgery-
American Volume. https://doi.org/10.1016/j.jhsa.2014.11.009

52.  Taylor K, Lanzi JT, Cage JM, Drake ML (2013) Radial collateral ligament injuries of the
thumb metacarpophalangeal joint: epidemiology in a military population. Journal of Hand Surgery-
American Volume. https://doi.org/10.1016/j.jhsa.2012.12.003

53. Dewan AK, Chhabra A, Khanna A, et al (2013) MRI of the elbow: techniques and spectrum
of disease: AAOS exhibit selection. Journal of Bone and Joint Surgery American volume.
https://doi.org/10.2106/JBJS.L.01621

54.  Dewan AK, Chhabra A, Khanna A, et al (2013) Magnetic resonance imaging of the hand
and wrist: techniques and spectrum of disease: AAOS exhibit selection. Journal of Bone and Joint

Surgery American volume. https://doi.org/10.2106/JBJS.L.00334

137

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1177/2325967114S00021
https://doi.org/10.1055/s-0043-1778024
https://doi.org/10.1177/2325967118S00086
https://doi.org/10.1177/03635465241305741
https://doi.org/10.1186/1865-1380-6-31
https://doi.org/10.1016/j.jhsa.2014.11.009
https://doi.org/10.1016/j.jhsa.2012.12.003
https://doi.org/10.2106/JBJS.L.01621
https://doi.org/10.2106/JBJS.L.00334

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

55.  Freehill MT, Safran M (2011) Diagnosis and Management of Ulnar Collateral Ligament
Injuries in Throwers. Current sports medicine reports.
https://doi.org/10.1249/JSR.0b013e31822d4000

56.  Nozaki T, Wu W, Kaneko Y, et al (2017) High-resolution MRI of the ulnar and radial
collateral ligaments of the wrist. Acta Radiologica. https://doi.org/10.1177/0284185117698862

57.  Borstel D von, Wang M, Small K, et al (2016) High-Resolution 3T MR Imaging of the
Triangular  Fibrocartilage = Complex. = Magnetic = Resonance in  Medical  Sciences.
https://doi.org/10.2463/mrms.rev.2016-0011

58.  Bruce JR, Hess R, Joyner P, Andrews J (2014) How much valgus instability can be expected
with ulnar collateral ligament (UCL) injuries? A review of 273 baseball players with UCL injuries.
Journal of shoulder and elbow surgery. https://doi.org/10.1016/j.jse.2014.05.015

59. Boesmueller S, Huf W, Rettl G, et al (2017) The influence of sex and trauma impact on the
rupture  site  of the ulnar collateral ligament of the thumb. PLoS ONE.
https://doi.org/10.1371/journal.pone.0181754

60. Brock J, Jayaraju U, Trickett R (2023) Surgical Interventions for Chronic Ulnar Collateral
Ligament Injuries of the Thumb. The Journal of Hand Surgery (Asian-Pacific Volume).
https://doi.org/10.1302/1358-992x.2023.4.010

61.  Wei AS, Khana S, Limpisvasti O, et al (2010) Clinical and Magnetic Resonance Imaging
Findings Associated With Little League Elbow. Journal of pediatric orthopedics.
https://doi.org/10.1097/BP0O.0b013e3181edbad6

62. Weintraub MD, Hansford B, Stilwill S, et al (2020) Avulsion Injuries of the Hand and
Wrist. Radiographics. https://doi.org/10.1148/rg.2020190085

63.  Jerome J, C PK (2023) Chronic proximal ulnar collateral ligament injuries thumb-a case
report. Journal of Clinical Orthopaedics and Trauma. https://doi.org/10.1016/j.jcot.2023.102283

64.  Nicolette G, Gravlee J (2018) Ulnar collateral ligament injuries of the elbow in female
division I collegiate gymnasts: a report of five cases. Open Access Journal of Sports Medicine.

https://doi.org/10.2147/OAJSM.S159624

138

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1249/JSR.0b013e31822d4000
https://doi.org/10.1177/0284185117698862
https://doi.org/10.2463/mrms.rev.2016-0011
https://doi.org/10.1016/j.jse.2014.05.015
https://doi.org/10.1371/journal.pone.0181754
https://doi.org/10.1302/1358-992x.2023.4.010
https://doi.org/10.1097/BPO.0b013e3181edba46
https://doi.org/10.1148/rg.2020190085
https://doi.org/10.1016/j.jcot.2023.102283
https://doi.org/10.2147/OAJSM.S159624

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

65.  Nassab PF, Schickendantz M (2006) Evaluation and Treatment of Medial Ulnar Collateral
Ligament Injuries in the Throwing Athlete. Sports medicine and arthroscopy review.
https://doi.org/10.1097/01.jsa.0000212323.38807.fa

66. Ramos N, Limpisvasti O (2019) UCL Injury in the Non-throwing Athlete. Current Reviews
in Musculoskeletal Medicine. https://doi.org/10.1007/s12178-019-09590-2

67.  Patel R, Lynch T, Amin NH, et al (2014) The thrower's elbow. The Orthopedic cllinics of
North America. https://doi.org/10.1016/j.0¢1.2014.03.007

68. Mohammed M, Tan A, Goon P (2026) Surgical Management of Chronic Ulnar Collateral
Ligament Injury of the Thumb. HAND. https://doi.org/10.1177/15589447261430050

69. Goes PK, Flores D, Damer A, Huang BK (2023) Shoulder and Elbow Injuries in Adult
Overhead Throwers: Imaging Review. Radiographics. https://doi.org/10.1148/rg.230094

70. Godoy I, Yamada AF, Dilda G, et al (2023) MRI findings of closed hand injuries in
adolescent goalkeepers: a case-based review. Skeletal Radiology. https://doi.org/10.1007/s00256-
023-04531-0

71.  Bayer T (2021) Verletzungen der Finger mit Fokus auf die Bandstrukturen. Der Radiologe.
https://doi.org/10.1007/s00117-021-00839-x

72.  Fisher B, Nyland J, Brand EJ, Curtin B (2010) Medial patellofemoral ligament
reconstruction for recurrent patellar dislocation: a systematic review including rehabilitation and
return-to-sports  efficacy.  Arthroscopy: The Journal of Arthroscopy And Related.
https://doi.org/10.1016/j.arthro.2010.04.005

73. Gopinatth V, Batra A, Khan ZA, et al (2023) Return to Sport After Nonoperative
Management of Elbow Ulnar Collateral Ligament Injuries. American Journal of Sports Medicine.
https://doi.org/10.1177/03635465221150507

74.  Bouredoucen H, Abs B, Ferreira D, et al (2024) Trapeziometacarpal joint imaging: Normal
high-resolution MRI, US and CT compared with cadaveric specimens and pathological imaging

findings. European Journal of Radiology. https://doi.org/10.1016/j.ejrad.2024.111561

139
The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1097/01.jsa.0000212323.38807.fa
https://doi.org/10.1007/s12178-019-09590-2
https://doi.org/10.1016/j.ocl.2014.03.007
https://doi.org/10.1177/15589447261430050
https://doi.org/10.1148/rg.230094
https://doi.org/10.1007/s00256-023-04531-0
https://doi.org/10.1007/s00256-023-04531-0
https://doi.org/10.1007/s00117-021-00839-x
https://doi.org/10.1016/j.arthro.2010.04.005
https://doi.org/10.1177/03635465221150507
https://doi.org/10.1016/j.ejrad.2024.111561

Research Article Volume 48, Issue No. 02. 2026
E-ISSN : 3048-1368 P-ISSN : 3048-1376

75. Ciccotti M, Schneble CA, Johns WL, et al (2026) Ulnohumeral Joint Space Gapping
Restoration to Normal on Postoperative Stress Ultrasound after Ulnar Collateral Ligament
Reconstruction. American Journal of Sports Medicine. https://doi.org/10.1177/03635465251392547
76. Mascarenhas R, Cvetanovich G, Sayegh E, et al (2015) Does Double-Bundle Anterior
Cruciate Ligament Reconstruction Improve Postoperative Knee Stability Compared With Single-
Bundle Techniques?.  Arthroscopy: The Journal of Arthroscopy And Related.
https://doi.org/10.1016/j.arthro.2014.11.014

77. Powell G, Murthy NS, Johnson A (2021) Radiographic and MRI Assessment of the
Thrower’s Elbow. Current Reviews in Musculoskeletal Medicine. https://doi.org/10.1007/s12178-
021-09702-x

78.  McCarty LIP (2019) Approach to Medial Elbow Pain in the Throwing Athlete. Current
Reviews in Musculoskeletal Medicine. https://doi.org/10.1007/s12178-019-09534-w

79.  Rabinovich RV, Polatsch D, Shin SS, Beldner S (2021) Thumb Carpometacarpal Instability.
Journal of the American Academy of Orthopaedic Surgeons. https://doi.org/10.5435/JAAOS-D-21-
00310

80. Gupta N, Varshney AV (2024) Imaging findings of thrower’s elbow in a fast bowler: A case
report. Indian Journal of Musculoskeletal Radiology. https://doi.org/10.25259/ijmsr 61 2023

140

The International Journal of Medical Science and Health Research

Downloaded from thelnternationalmedicaljournal.org. For personal use only. No other uses without permission.
Copyright © International Medical Journal Corp. Ltd. All rights reserved


https://doi.org/10.1177/03635465251392547
https://doi.org/10.1016/j.arthro.2014.11.014
https://doi.org/10.1007/s12178-021-09702-x
https://doi.org/10.1007/s12178-021-09702-x
https://doi.org/10.1007/s12178-019-09534-w
https://doi.org/10.5435/JAAOS-D-21-00310
https://doi.org/10.5435/JAAOS-D-21-00310
https://doi.org/10.25259/ijmsr_61_2023

	Keywords: Gamekeeper's thumb, ulnar collateral ligament, MRI, Stener lesion, diagnostic accuracy, thumb injury    .
	This systematic review aims to evaluate the MRI Manifestations in Isolated Ulnar Collateral Ligament Injury of the Thumb (Gamekeeper's Thumb).
	Screening
	Data extraction

	Table 1. Article Search Strategy
	Table 2: ROBINS-I Assessment of Non-Randomized Included Studies
	Characteristics of Included Studies
	MRI Manifestations of Thumb UCL Injury
	Normal UCL Appearance on MRI
	Acute UCL Injury
	Partial Versus Complete Tears
	Stener Lesion
	Chronic UCL Injury
	Associated and Secondary Findings

	MRI Imaging Technique
	Diagnostic Accuracy of MRI for Thumb UCL Injury
	Comparison With Ultrasound

	Classification Systems Relevant to MRI
	Synthesis
	Normal UCL Anatomy on MRI: The Prerequisite for Injury Detection
	Acute UCL Injury: Characteristic MRI Findings
	Partial Versus Complete Tears: MRI Gradation
	Stener Lesion: The Pathognomonic MRI Finding
	Chronic UCL Injury: Diagnostic Challenges
	Associated and Secondary MRI Findings
	MRI Imaging Technique: Evidence-Based Protocol Recommendations
	Diagnostic Accuracy of MRI: Pooled Meta-Analytic Data
	Comparison With Ultrasound: Complementary Roles
	Classification Systems: MRI-Based Grading
	Clinical Implications and Treatment Algorithms
	Summary of Findings
	Conclusions
	Recommendations



