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Abstract

Background: Ulnar collateral ligament (UCL) injuries are clinically relevant in sports medicine because they may compromise joint stability, grip 
strength, pinch function, athletic performance, and return to sport. Although UCL injuries are frequently discussed in relation to the elbow, thumb 
metacarpophalangeal UCL injuries are particularly important in athletes involved in skiing, football, martial arts, wrestling, ball-handling sports, 
and contact activities.
Objective: This systematic review aimed to compare surgical and conservative treatment for UCL rupture in athletes, with emphasis on return to 
sport, time to return, pain, function, joint stability, performance after return, and complications.
Methodology: A systematic review was conducted according to PRISMA recommendations. Searches were performed in PubMed, MEDLINE, 
LILACS, and ScienceDirect for studies published between January 2010 and April 2026. Eligible studies included athletes or sport-related 
populations with UCL injury, primarily involving the thumb metacarpophalangeal joint, and reporting surgical, conservative, diagnostic, functional, 
or return-to-sport outcomes. A total of 16 studies were included in the final qualitative synthesis. Data were synthesized qualitatively because of 
heterogeneity in anatomical site, study design, treatment strategy, rehabilitation protocols, and outcome definitions.
Results: The included evidence was predominantly composed of retrospective cohorts, diagnostic studies, technical reports, case series, and 
case reports. Surgical treatment showed favorable outcomes in complete, unstable, displaced, chronic, bilateral, or high-demand thumb UCL 
injuries, with high rates of joint stability, functional recovery, and return to sport. Conservative treatment appeared appropriate for stable partial 
injuries when joint stability was preserved and no displacement or Stener lesion was suspected. Diagnostic studies emphasized that clinical 
examination remains central to decision-making, while MRI, 3T MRI, and ultrasound may support diagnosis in equivocal or complex cases. 
Reported complications included stiffness, residual pain, neuroma, adhesions, tenolysis, overtensioning in augmentation procedures, and 
adverse events related to accelerated return-to-play protocols.
Conclusion: Surgical treatment appears to provide more predictable restoration of stability and return-to-sport outcomes in complete or unstable 
thumb UCL injuries in athletes, whereas conservative management remains appropriate for stable partial lesions. Current evidence is limited by 
heterogeneous designs, small samples, and few direct comparisons between operative and nonoperative strategies. Future prospective studies 
should standardize injury classification, rehabilitation protocols, and return-to-sport criteria.
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INTRODUCTION

Ulnar collateral ligament (UCL) injuries represent a clinically 
relevant condition in sports medicine because they affect 
joints that are essential for athletic performance and return 
to sport. These injuries occur in anatomical regions exposed 
to valgus stress, axial loading, repetitive overload, and acute 
traumatic mechanisms. Although UCL injury is frequently 
associated with the elbow in overhead athletes, particularly 
baseball and softball players, it is also highly relevant to the 
thumb metacarpophalangeal joint, where ligament integrity 
is necessary for gripping, pinching, grasping, ball control, 
blocking, tackling, and contact-related athletic activities [1–3].
At the elbow, the UCL acts as the primary restraint against 
valgus stress during throwing, especially in the late cocking 
and early acceleration phases. Repetitive overload may lead 
to progressive ligament attenuation, medial elbow pain, 
instability, loss of throwing velocity, reduced accuracy, and 
impaired competitive performance. These deficits directly 
affect the athlete’s ability to return to sport at the preinjury 
level. Although chronic attritional elbow UCL injury is 
commonly described in overhead throwers, acute traumatic 
rupture may also occur in athletes from other sports and may 
require different management depending on tissue quality, 
lesion pattern, and sport-specific demand [4,5].
At the thumb metacarpophalangeal joint, the UCL is 
essential for stability during pinch, grasp, opposition, and 
sport-specific manual tasks. Acute thumb UCL rupture is 
classically described as “skier’s thumb,” whereas chronic 
or attritional injury is known as “gamekeeper’s thumb.” 
The usual mechanism involves forced hyperabduction or 
hyperextension of the thumb, which may occur during skiing, 
football, martial arts, wrestling, ball-handling sports, or falls 
onto an abducted thumb [6–8]. In athletes, this injury may 
compromise grip strength, equipment control, ball handling, 
blocking capacity, and the ability to tolerate contact, all of 
which are fundamental for safe and effective return to sport.
The clinical spectrum of UCL injury ranges from partial 
sprains with preserved stability to complete ruptures with 
marked laxity. In thumb injuries, complete rupture may be 
complicated by a Stener lesion, in which the torn ligament is 
displaced superficial to the adductor aponeurosis, preventing 
anatomical healing and increasing the risk of chronic 
instability, pain, weakness, and impaired function [9,10]. These 
consequences are particularly important in athletes because 
residual instability may delay returning to sport, reduce 
performance after return, or increase the risk of reinjury.
Treatment selection is guided by anatomical site, injury 
severity, degree of instability, tissue quality, presence of 
displacement, sport modality, competitive level, timing within 
the season, and functional demand. Stable partial injuries are 
usually managed nonoperatively with immobilization, bracing, 

and progressive rehabilitation, aiming to restore pain-free 
motion, strength, stability, and sport-specific function. In 
contrast, complete ruptures, displaced avulsion fractures, 
Stener lesions, chronic instability, failed conservative 
treatment, and high-demand athletic injuries are more 
frequently treated surgically through repair, reconstruction, 
or augmentation techniques to obtain more reliable joint 
stability and facilitate return to sport [11–16].
Return to sport is a central outcome in athletic populations 
and should not be limited to simple participation. Ideally, the 
athlete should return safely, without pain or instability, and 
at a level comparable to preinjury performance. Operative 
treatment may provide more predictable restoration 
of stability in complete or unstable injuries, potentially 
supporting a more reliable return to sport. However, surgery 
may be associated with stiffness, residual pain, nerve 
irritation, implant-related symptoms, and complications 
related to accelerated return-to-play protocols. Conversely, 
conservative treatment avoids surgical morbidity and may be 
effective for stable partial injuries, but it may be insufficient for 
complete unstable ruptures, potentially resulting in persistent 
pain, weakness, residual instability, delayed return to sport, 
or inability to return to the previous competitive level [17–21].
Despite increasing interest in UCL injuries among athletes, 
the comparative effectiveness of operative and nonoperative 
treatment remains incompletely defined. The available 
evidence is heterogeneous regarding anatomical sites, sport 
type, injury classification, treatment technique, rehabilitation 
protocol, and criteria used to define return to sport. Therefore, 
a systematic synthesis is necessary to clarify which treatment 
strategy offers the most favorable conditions for safe and 
effective return to sport after UCL rupture.
The objective of this systematic review was to compare surgical 
and conservative treatment for UCL rupture in athletes, with 
emphasis on return to sport, time to return, pain, function, 
joint stability, performance after return, and complications. 
The hypothesis of this review is that surgical treatment 
provides more predictable joint stability, functional recovery, 
and return-to-sport outcomes than conservative treatment in 
athletes with complete, unstable, displaced, or high-demand 
UCL ruptures, whereas conservative management remains 
effective for partial and stable injuries.

METHODOLOGY

Study Design
This study was conducted as a systematic review structured 
according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) recommendations. The 
review was designed to compare operative and non-operative 
treatment strategies for ulnar collateral ligament (UCL) rupture 
in athletes, with an emphasis on clinical outcomes, functional 
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recovery, and return to sport. Given the heterogeneity among 
the included studies regarding anatomical site, study design, 
injury pattern, treatment technique, rehabilitation protocol, 
and outcome measures, the data were synthesized primarily 
through a qualitative and narrative approach. This review is 
registered with PROSPERO under the registration number 
CRD42024658122.

Research Question
The review was guided by the following research question: in 
athletes with UCL rupture, does surgical treatment provide 
better clinical, functional, and return-to-sport outcomes than 
conservative treatment?

PICO Strategy
The research question was structured using the PICO 
framework. The population consisted of athletes with UCL 
rupture, including injuries involving both the elbow and the 
thumb metacarpophalangeal joint. The intervention was 
surgical treatment, including primary repair, suture anchor 
repair, subperiosteal repair, transosseous repair, ligament 
reconstruction with graft, internal brace augmentation, and 
suture tape augmentation. The comparison was conservative 
treatment, including immobilization, bracing, thumb spica 
casting, physical therapy, rehabilitation, and nonoperative 
return-to-play strategies. The outcomes of interest were 
return to sport, time to return to sport, recovery time, pain, 
range of motion, strength, patient-reported function, joint 
stability, complications, recurrence, and performance after 
return.

Data Sources
The search was performed in four electronic databases: 
PubMed, MEDLINE, LILACS, and ScienceDirect. These 
databases were selected because they include biomedical, 
orthopedic, rehabilitation, and sports medicine literature 
relevant to UCL injuries. 

Search Period
The search period was defined from January 2010 to April 
2026. This interval was selected to include contemporary 
evidence regarding diagnostic methods, surgical techniques, 
conservative protocols, rehabilitation approaches, and 
return-to-sport criteria.

Search Strategy
The search strategy was developed to identify studies 
addressing ulnar collateral ligament injury in athletic 
populations, with emphasis on treatment strategy, 
rehabilitation, functional outcomes, and return to sport. The 
search combined diagnostic terms such as “Ulnar Collateral 
Ligament,” “UCL injury,” “UCL rupture,” and “UCL tear” with 

population-related terms, including “athletes,” “sports,” 
“baseball,” “overhead sports,” “football,” “skiing,” and “ball-
handling sports.” Treatment-related terms included “surgery,” 
“surgical treatment,” “repair,” “reconstruction,” “conservative 
treatment,” “nonoperative treatment,” and “rehabilitation.” 
Outcome-related terms included “return to sport,” “return to 
play,” “functional outcomes,” “clinical outcomes,” and “recovery.”
For PubMed, MEDLINE, ScienceDirect, and LILACS, Boolean 
operators were used to combine diagnostic, population, 
intervention, comparison, and outcome terms. Both free-
text terms and indexed terminology were considered 
when available, including expressions related to ulnar 
collateral ligament injuries. Although LILACS was included 
as a database source, only articles published in English were 
eligible for inclusion in the final review. Therefore, Portuguese 
descriptors were not used as inclusion criteria, and non-
English publications were excluded during screening or full-
text eligibility assessment.
The search terms were adapted according to the indexing 
structure and search interface of each database, while 
maintaining the same conceptual strategy across all sources. 
This approach was intended to maximize the identification 
of relevant English-language studies on operative and 
nonoperative management of UCL rupture in athletes.

Inclusion Criteria
Studies were considered eligible when they met the following 
criteria: publication between 2010 and 2026; inclusion of 
athletes, sports-related populations, or patients with sport-
related UCL injury; evaluation of thumb or elbow UCL injury; 
assessment of surgical treatment, conservative treatment, 
rehabilitation, or return-to-sport outcomes; reporting of 
clinical, functional, diagnostic, biomechanical, therapeutic, or 
return-to-sport data relevant to UCL management.
Clinical studies, prospective or retrospective cohorts, 
observational studies, case series, diagnostic studies, 
technical notes, systematic reviews with relevant contextual 
information, and case reports with direct clinical applicability 
were considered for qualitative synthesis when they 
contributed to the research question.

Exclusion Criteria
Studies were excluded when they did not address UCL 
injury or rupture, did not involve athletic or sport-related 
populations, lacked clinically relevant treatment or outcome 
data, focused exclusively on unrelated anatomical structures, 
presented duplicate or overlapping data, or consisted of 
editorials, commentaries, or publications with insufficient 
methodological detail.
Articles that did not provide direct comparative data between 
surgical and conservative treatment but contributed relevant 
information regarding anatomy, imaging, diagnosis, injury 
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mechanism, treatment indication, or return-to-sport decision-
making were retained as supporting references. This approach 
was adopted because the available literature on UCL rupture 
in athletes is heterogeneous and includes studies that are 
clinically relevant even when not directly comparative.

Study Selection Process
The study selection process followed sequential PRISMA 
stages. First, all records identified in the databases were 
compiled. Duplicate records were removed. Second, titles and 
abstracts were screened to exclude studies clearly unrelated 
to UCL injury, athletic populations, treatment, or clinical 
outcomes. Third, potentially eligible articles underwent 
full-text assessment. During full-text review, studies were 

evaluated according to the inclusion and exclusion criteria 
and classified according to anatomical site, study design, 
population, intervention, comparator, and outcome relevance.
Figure 1 presents the study selection process according to 
the PRISMA framework. A total of 254 records were initially 
identified through searches in PubMed, MEDLINE, LILACS, 
and ScienceDirect. After duplicate removal, 181 records 
remained and were screened by title and abstract, resulting 
in the exclusion of 126 studies. Subsequently, 55 full-text 
articles were assessed for eligibility, of which 33 were 
excluded for not meeting the predefined inclusion criteria. 
Finally, 16 studies were included in qualitative synthesis and 
quantitative synthesis/meta-analysis.
Insert Figure 1 here.
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Data Extraction
Data extraction was performed using a standardized framework 
developed according to the review question and PICO strategy. 
The extracted variables included author, year of publication, 
anatomical site, study design, sample size, population 
characteristics, sport modality, injury type, treatment strategy, 
surgical technique, conservative protocol, rehabilitation 
approach, return-to-sport rate, time to return to sport, 
pain outcomes, range of motion, strength, patient-reported 
functional scores, joint stability, complications, recurrence, 
performance after return, and methodological limitations.
When return-to-sport data were reported, attention was given 
to whether the study defined return as any participation, return 
to training, return to competition, or return to the preinjury 
level of performance. When definitions were unclear or 
inconsistent, this was recorded as a methodological limitation.

Methodological Quality Assessment
The methodological quality of observational studies was 
assessed conceptually using the Newcastle-Ottawa Scale 
framework, considering participant selection, comparability 
of groups, exposure or intervention assessment, outcome 
measurement, and adequacy of follow-up. Case reports and 
technical notes were evaluated descriptively according to 
diagnostic clarity, treatment description, clinical relevance, 
follow-up duration, and applicability to the review question.
The overall quality of evidence was considered low to moderate 
because the included literature was predominantly composed 
of retrospective studies, case series, diagnostic studies, 
technical notes, biomechanical or anatomical reviews, and case 
reports. The scarcity of randomized controlled trials and direct 
comparative studies between operative and nonoperative 
management limited the strength of causal conclusions.

RESULTS

The results section presents the evidence extracted from the 
primary studies included in the review, with emphasis on study 
design, anatomical site, population characteristics, sport-
related context, treatment approach, diagnostic assessment, 
functional outcomes, and return-to-sport relevance. Because 
the included articles differed substantially in methodology 
and objectives, the findings were synthesized descriptively 
rather than through direct statistical pooling.
Table 1 summarizes the general characteristics of the 
16 primary studies included in the synthesis, organized 
according to study category, anatomical region, population 
profile, and main research focus. The included evidence 
was predominantly centered on injuries of the thumb 
metacarpophalangeal joint, especially ulnar collateral 
ligament lesions, although some studies also addressed 
lesser metacarpophalangeal joints, interphalangeal injuries, 
and broader sports-related hand trauma.
The table also demonstrates the methodological 
heterogeneity of the included literature. Surgical outcome 
studies represented the largest group, focusing on repair, 
reconstruction, augmentation techniques, functional 
recovery, stability, and return to sport. Diagnostic and imaging 
studies contributed evidence on clinical examination, MRI, 3T 
MRI, ultrasound, and imaging-based instability assessment, 
while anatomical, morphological, technical, and case-based 
studies provided complementary information regarding 
injury mechanisms, surgical decision-making, diagnostic 
pitfalls, and rare clinical presentations.
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Table 1. General characteristics of the included studies.
Study category Included studies Anatomical region Population profile Main focus

Surgical outcome
studies

Ly et al., 2023; Legerstee 
et al., 2025; Potter et 
al., 2025; Sochacki et al., 
2018; Najd Mazhar et al., 
2025

Predominantly thumb 
MCP joint

Mixed populations,
high-level athletes, 
professional football 
players, and individual 
case reports

Clinical outcomes, functional 
recovery, stability, and return
to sport after surgical repair 
or reconstruction

Diagnostic and
imaging studies

Mahajan et al., 2016; Bai 
et al., 2018; Orbenes et
al., 2025; Goodarzi et al.,
2025; Hoy et al., 2026

Thumb MCP joint, fingers, 
and thumb

Mixed or sports-related 
populations

Diagnostic accuracy of clinical
examination, MRI, 3T MRI,
ultrasound, and imaging-
based instability assessment

Anatomical and 
morphological 
studies

Legerstee et al., 2024; 
Vicentini et al., 2026

Thumb UCL avulsion and 
lesser MCP joints

General or mixed 
populations

Avulsion morphology,
collateral ligament injury
patterns, and associated soft-
tissue injuries

Technical reports and 
case-based evidence

Arvind & Strauch, 2025; 
Kress et al., 2025; 
Bernstein et al., 2020; 
Amiel et al., 2025

Thumb MCP or IP region General population, 
collegiate athletes, and 
recreational athletes

Description of surgical 
techniques, protected return 
to play, diagnostic pitfalls, and
rare injury presentations
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Legend: MCP = metacarpophalangeal; IP = interphalangeal; UCL 
= ulnar collateral ligament; RCL = radial collateral ligament; MRI = 
magnetic resonance imaging; 3T MRI = 3-Tesla magnetic resonance 
imaging; NFL = National Football League; NCAA = National 
Collegiate Athletic Association; N/A = not applicable or not reported.

Return to sport was most consistently reported in studies 
involving athletic populations, although the definition of this 
outcome varied across the included articles. Some studies 
defined return to sport as return to recreational activity or 
daily sport participation, whereas others considered return 
to the preinjury competitive level. Overall, surgical studies 
provided the most consistent return-to-sport data, particularly 
in athletes with complete, unstable, or high-demand thumb 
UCL injuries.
Sochacki et al. (2018) reported that 22 of 23 National Football 
League players returned to sport after thumb UCL surgery, 
corresponding to a 95.7% return-to-sport rate, with a mean 
time to return of 132.2 days [16]. Bernstein et al. (2020) 
reported return to play in three collegiate football linemen at 
a mean of 13.3 days after thumb UCL repair with protective 
thumb spica gauntlet casting; however, this accelerated 
strategy was associated with adjacent joint dislocations 
[15]. Potter et al. (2025) reported return to sport or activity 
between 8 and 12 weeks after collateral ligament repair 
using a bio-composite scaffold in a predominantly athletic 
cohort [13]. Najd Mazhar et al. (2025) described complete 
recovery of mobility, strength, and stability at six months after 
bilateral surgical repair in a Taekwondo athlete [21]. The only 
conservatively managed athlete-specific case was reported 
by Amiel et al. (2025), in which a recreational Newcomb ball 
player returned to full activity after diagnostic correction and 
rehabilitation at 12 weeks [20].
Functional recovery and restoration of joint stability were also 
favorable in most surgically treated cohorts. Ly et al. (2023) 

reported excellent stability in 91% to 100% of surgically treated 
grade III thumb UCL injuries, with low postoperative disability 
scores, including a mean QuickDASH of 8.7/100 and PRWE of 
7.1/100 [2]. Legerstee et al. (2025) reported improved patient-
reported outcomes after tendon autograft reconstruction, 
with 84% of patients regaining metacarpophalangeal 
stability [11]. Potter et al. (2025) observed marked functional 
improvement, with QuickDASH decreasing from 81.5 to 4.1 
after repair or augmentation using a bio-composite scaffold 
[13]. Arvind and Strauch (2025) reported improvement in 
thumb range of motion from 20° to 45° after anchorless 
repair, although this evidence was limited to a single case [9].
Complications varied according to injury severity, surgical 
technique, and rehabilitation strategy. Surgical cohorts 
reported stiffness, residual pain, neuroma, adhesions, 
tenolysis, transient inflammatory reactions, and technical 
risks such as overtensioning in augmentation procedures 
[2,11,13,18]. Early return-to-play protocols also presented 
specific concerns, as Bernstein et al. (2020) reported adjacent 
joint dislocations during protected return with thumb spica 
gauntlet casting [15]. In conservatively managed or initially 
misdiagnosed cases, complications were mainly related to 
unnecessary immobilization, stiffness, or delayed diagnostic 
correction [20].
Table 2 summarizes the main clinical outcomes, including 
return-to-sport results, functional recovery, time to return, 
and reported complications. This table was constructed to 
integrate the key outcome domains into a single synthesis, 
allowing comparison across surgical techniques, conservative 
rehabilitation, and case-based evidence. It highlights that 
surgical treatment was associated with high return-to-
sport rates and favorable functional outcomes, whereas 
conservative evidence was limited to selected or case-based 
contexts.

Table 2. Clinical, functional, return-to-sport, and complication outcomes.
Author/Year Treatment or Context Return-to-Sport /

Functional Outcome
Time to Return Complications /

Limitations

Ly et al., 2023 [2] Surgical treatment of grade III 
thumb UCL injuries

Excellent stability in 
91–100%; QuickDASH 
8.7/100; PRWE 7.1/100

Mean 2.9 months Stiffness 17%; residual 
pain 26%

Arvind and Strauch, 2025 
[9]

Anchorless thumb UCL repair ROM improved from 20°
to 45°

Not reported Single case; limited 
external validity

Legerstee et al., 2025 [11] Tendon autograft
reconstruction

Improved patient-
reported outcomes; 84%
regained MCP stability

Not reported Neuroma, adhesions,
tenolysis

Potter et al., 2025 [13] Bio-composite scaffold repair/
augmentation

QuickDASH improved 
from 81.5 to 4.1; return to 
activity reported

8–12 weeks Mild transient
erythematous reaction;
small cohort

Bernstein et al., 2020 [15] Surgical repair with thumb
spica gauntlet casting

Full return to preinjury 
level in collegiate football 
linemen

Mean 13.3 days Adjacent joint dislocations
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Sochacki et al., 2018 [16] Thumb UCL surgery in NFL 
players

95.7% returned to sport; 
no overall significant 
performance decline

Mean 132.2 days Position-specific
performance decline
reported

Kress et al., 2025 [18] Suture tape augmentation Higher construct strength; 
supports accelerated
rehabilitation

Potential 5–6 weeks Risk of overtensioning;
technical evidence

Amiel et al., 2025 [20] Conservative rehabilitation
 after diagnostic correction

Full recovery of activity 12 weeks Stiffness after 
unnecessary initial 
immobilization

Najd Mazhar et al., 2025 
[21]

Bilateral surgical repair Full recovery of mobility, 
strength, and stability

6 months Single case; no major 
complication reported

Legend: UCL = ulnar collateral ligament; MCP = metacarpophalangeal; QuickDASH = shortened Disabilities of the Arm, Shoulder and 
Hand questionnaire; PRWE = Patient-Rated Wrist Evaluation; MHQ = Michigan Hand Outcomes Questionnaire; ROM = range of motion; 
NFL = National Football League.

Diagnostic accuracy was an important component of the included evidence because treatment selection depends on the 
ability to distinguish partial from complete ruptures, identify instability, detect avulsion fractures, and recognize Stener lesions. 
Mahajan et al. (2016) showed that careful clinical examination may reduce the need for MRI in suspected skier’s thumb, 
particularly when the diagnosis is clinically evident [12]. Orbenes et al. (2025) found that MRI may demonstrate high diagnostic 
sensitivity but does not necessarily change surgical decision-making beyond careful physical examination [17]. Goodarzi et 
al. (2025) reported a positive predictive value of 63% for ultrasound in suspected complete UCL tears, with a false-positive 
rate of 37%, suggesting that ultrasound may be useful but remains operator-dependent [19]. Bai et al. (2018) supported the 
role of high-resolution 3T MRI for sports-related ligament and tendon injuries of the hand and thumb [14]. Hoy et al. (2026) 
demonstrated that imaging may help characterize instability patterns, particularly by comparing volar MCP subluxation in RCL 
and UCL injuries [8].
The methodological quality of the studies included was variable. Larger retrospective cohorts and comparative imaging analyses 
provided stronger observational evidence, particularly Ly et al. (2023), Legerstee et al. (2024), Hoy et al. (2026), and Orbenes et 
al. (2025) [2,7,8,17]. Athlete-specific studies were clinically relevant but frequently limited by small sample sizes, as observed in 
Bernstein et al. (2020), Amiel et al. (2025), and Najd Mazhar et al. (2025) [15,20,21]. Diagnostic studies contributed important 
information for clinical decision-making but did not directly compare surgical and conservative outcomes [12,14,17,19]. Technical 
notes and case reports provided detailed descriptions of innovative approaches but had limited generalizability [9,18,21].
Table 3 presents the diagnostic evidence together with the methodological strengths and limitations of the included studies. 
This table was organized to show how imaging, clinical examination, and study design influenced interpretation of the evidence. 
It also demonstrates that, although imaging modalities such as MRI, 3T MRI, and ultrasound provide relevant diagnostic 
information, clinical assessment remains central to therapeutic decision-making.

Table 3. Diagnostic evidence and methodological quality summary.
Diagnostic domain Included studies Main findings Clinical implication

Clinical examination 

versus MRI

Mahajan et al., 2016;

Orbenes et al., 2025

Careful physical examination may be sufficient in 

many suspected thumb UCL injuries; MRI improves 

anatomical detail but does not always change 

treatment decisions

Clinical examination should remain the 

primary diagnostic tool; MRI is most useful in 

equivocal or complex cases

Advanced MRI-based 

assessment

Bai et al., 2018; Hoy et al., 

2026

3T MRI accurately characterizes ligament and 

tendon injuries; imaging analysis also helps define 

instability patterns such as volar MCP subluxation

MRI is valuable for confirming diagnosis, 

defining lesion extent, and assessing 

associated structural abnormalities

Ultrasound Goodarzi et al., 2025 Ultrasound showed moderate diagnostic utility, 

with PPV of 63% and false-positive rate of 37%

Ultrasound may be a useful adjunct, but 

findings should be interpreted with caution 

because of operator dependence

Morphologic and 

associated injury analysis

Legerstee et al., 2024; 

Vicentini et al., 2026

Avulsion fragment morphology and associated 

soft-tissue injuries may influence treatment 

planning and interpretation of instability

Morphologic analysis may support surgical 

planning, although it does not replace direct 

clinical evaluation

Technical and case-based

contributions

Arvind and Strauch, 2025; 

Kress et al., 2025; Amiel et 

al., 2025; Najd Mazhar et

al., 2025

These studies provide detailed technical or clinical 

insights, including diagnostic pitfalls and rare injury 

presentations

Useful for clinical illustration, but their findings 

have limited generalizability
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Legend: MRI = magnetic resonance imaging; 3T MRI = 3-Tesla magnetic resonance imaging; PPV = positive predictive value; UCL = 
ulnar collateral ligament; RCL = radial collateral ligament; MCP = metacarpophalangeal.

Figure 2 presents the methodological quality and risk-of-bias assessment of the included studies according to study design 
and the most appropriate appraisal tool. No randomized controlled trials were identified; therefore, the Cochrane RoB 2 
tool was not applicable. Nonrandomized intervention studies were evaluated using ROBINS-I and were classified as having 
moderate to serious risk of bias, mainly because of nonrandomized allocation, confounding by indication, lack of control 
groups, and heterogeneity of interventions. Observational cohort and case-control studies represented the largest group 
and were assessed using the Newcastle-Ottawa Scale, showing moderate methodological quality. Prospective diagnostic 
and anatomical-radiological studies were also classified as moderate quality, whereas technical notes and case reports were 
considered low-level evidence because of limited outcome data, absence of comparison groups, and restricted generalizability.

Figure 2. Methodological quality and risk-of-bias profile of the included studies.

DISCUSSION

This systematic review synthesized the available evidence 
on thumb and hand collateral ligament injuries in sport-
related contexts, with primary emphasis on thumb 
metacarpophalangeal ulnar collateral ligament (UCL) injuries. 
The findings indicate that treatment selection should be 
guided mainly by injury severity, joint stability, displacement, 
tissue quality, sport-specific demand, and return-to-sport 
expectations. From a biomechanical perspective, thumb 
function depends on coordinated stability across the thumb 
column, particularly during pinch, grasp, opposition, and 
load-bearing activities; therefore, ligament insufficiency 
may substantially impair athletic performance and manual 
function [1].

The clinical relevance of operative treatment was most evident 
in high-grade thumb UCL injuries. Ly et al. demonstrated 
favorable outcomes after surgical treatment of grade III 
thumb UCL lesions, reporting excellent postoperative stability 
in 91% to 100% of cases, low functional disability scores, and 
a mean return to sport of 2.9 months [2]. These findings 
support the concept that complete or mechanically unstable 
injuries are unlikely to behave like low-grade sprains and often 
require anatomical stabilization to restore thumb function. 
Similarly, the biomechanical and management review by 
Chang et al. emphasized that thumb UCL injuries may cause 
pain and instability during key pinch and grasp, and that 
complete ruptures, persistent instability, and Stener lesions 
are commonly managed surgically because spontaneous 
anatomical healing may be unreliable in these settings [3].
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Diagnostic accuracy emerged as a critical determinant of 
therapeutic decision-making. Knisely et al. highlighted that 
ultrasound and MRI are useful tools for evaluating the thumb 
metacarpophalangeal joint, particularly because direct 
visualization of the collateral ligaments, volar plate, adductor 
aponeurosis, and associated soft-tissue structures may help 
classify the lesion and guide treatment planning [4]. Although 
imaging is valuable, it should be interpreted in conjunction 
with physical examination, because instability, endpoint 
quality, and functional impairment remain decisive clinical 
variables. This is especially relevant in athletes, in whom small 
residual deficits in stability may compromise performance.
The broader collateral ligament literature reinforces that 
thumb injuries should not be interpreted as a homogeneous 
group. Mitchell et al. showed that radial collateral ligament 
injuries, although less common than UCL injuries, may also 
cause chronic instability and degenerative changes when 
complete lesions are undertreated [5]. This observation 
supports a general principle applicable to thumb collateral 
ligament injuries: incomplete tears may respond to 
immobilization, but complete or unstable tears often 
require operative management. Vicentini et al. further 
demonstrated that collateral ligament tears in the lesser 
metacarpophalangeal joints may be associated with sagittal 
band and capsular injuries, indicating that sport-related hand 
trauma may involve complex soft-tissue patterns beyond a 
single isolated ligament [6].
Morphological characteristics may also influence management. 
Legerstee et al. analyzed thumb UCL avulsion fracture 
fragments and reported that fragment size and morphology 
may help inform surgical risk assessment, although exact 
indications for operative treatment remain variable [7]. This 
finding is clinically important because avulsion fractures are 
not uniform lesions; some may remain stable and suitable 
for conservative care, whereas others may reflect substantial 
ligament displacement or instability. Similarly, Hoy et al. 
demonstrated that radial collateral ligament injuries showed 
greater rates of metacarpophalangeal subluxation than 
UCL injuries, reinforcing the importance of imaging-based 
instability assessment when planning treatment [8].
Surgical technique selection should be individualized 
according to ligament quality, bone stock, chronicity, and 
surgeon experience. Arvind and Strauch described anchorless 
repair techniques for thumb UCL injuries, emphasizing their 
utility when suture anchors are less suitable, such as in 
patients with poor bone stock, cortical defects, or avulsion-
related bony cavities [9]. Although this evidence is limited 
by its technical and case-based nature, it expands the range 
of operative options for anatomically challenging repairs. In 
contrast, the study by Freehill et al. focused on elbow UCL 
reconstruction in professional baseball players and was not 
included as primary thumb-specific evidence; however, it 

was retained only as contextual sports medicine evidence 
regarding UCL injury risk in elite athletes [10].
Reconstruction appears particularly relevant in chronic 
insufficiency, poor tissue quality, or failed previous repair. 
Legerstee et al. reported that tendon autograft reconstruction 
improved patient-reported outcomes and restored 
metacarpophalangeal stability in 84% of patients with thumb 
UCL insufficiency or failed prior surgery [11]. These findings 
support reconstruction as a valuable option when direct repair 
is not feasible. Nevertheless, reconstruction is more complex 
than acute repair and may be associated with complications 
such as neuroma, adhesions, and tenolysis. Therefore, early 
recognition and appropriate treatment of unstable injuries 
may reduce progression to chronic insufficiency requiring 
reconstruction.
The role of clinical examinations was strongly supported by 
diagnostic studies. Mahajan et al. found that skier’s thumb 
could be diagnosed accurately through properly performed 
physical examination and that MRI should be reserved 
for inconclusive cases [12]. This is particularly relevant in 
acute sports injuries, where swelling and pain may make 
examination difficult, but where early classification of 
instability determines whether conservative or surgical 
management is most appropriate. Potter et al. added evidence 
on surgical augmentation in hand collateral ligament injuries, 
reporting substantial improvement in QuickDASH scores and 
return to activity after repair or augmentation with a bio-
composite scaffold in a predominantly athletic cohort [13]. 
These findings suggest that augmentation strategies may 
protect the repair and facilitate functional recovery, although 
long-term comparative evidence remains limited.
Advanced imaging was also useful for complex sport-related 
hand injuries. Bai et al. demonstrated that high-resolution 3T 
MRI accurately identified sports-related ligament and tendon 
injuries of the fingers and thumb, including Stener lesions and 
other deformity-related conditions [14]. This supports the use 
of MRI when clinical findings are uncertain, when associated 
injuries are suspected, or when surgical planning requires 
detailed anatomical characterization. In athlete-specific 
return-to-play contexts, Bernstein et al. reported rapid return 
to sport after thumb UCL repair with protective thumb spica 
gauntlet casting in collegiate football linemen; however, 
adjacent joint dislocations occurred, suggesting that early 
protected return may shift mechanical loads to other joints [15].
Return to sport was most clearly demonstrated in 
professional football athletes. Sochacki et al. reported that 22 
of 23 National Football League players returned to sport after 
thumb UCL surgery, corresponding to a 95.7% return-to-sport 
rate, without an overall significant decline in performance 
[16]. This finding supports surgical stabilization as a reliable 
option for elite contact athletes with complete or unstable 
thumb UCL injuries. However, return to sport should not be 
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interpreted merely as participation; ideally, athletes should 
return without pain, instability, performance decline, or 
elevated risk of reinjury.
The accuracy of MRI in surgical decision-making remains 
nuanced. Orbenes et al. reported that MRI demonstrated 
high sensitivity and specificity for thumb UCL pathology, but 
did not substantially alter surgical indication beyond careful 
clinical examination [17]. This finding reinforces that imaging 
should complement rather than replace clinical judgment. 
Kress et al. described thumb UCL repair with suture anchors 
and suture tape augmentation, emphasizing superior initial 
construct strength, resistance to gap formation, and potential 
for accelerated rehabilitation [18]. Although promising, suture 
tape augmentation requires caution because overtensioning, 
implant-related concerns, and limited long-term data remain 
relevant issues.
Ultrasound may be useful but has limitations. Goodarzi et 
al. reported a positive predictive value of 63% for ultrasound 
in suspected complete thumb UCL tears, with a 37% false-
positive rate [19]. These findings indicate that ultrasound can 
assist diagnosis, particularly in accessible or acute settings, 
but operator dependence and false-positive findings may 
affect treatment decisions. The case reported by Amiel et 
al. further illustrates diagnostic complexity: a recreational 
athlete initially diagnosed with an avulsion fracture was 
later found to have a partial UCL tear associated with an 
anatomical sesamoid variant and recovered after appropriate 
conservative rehabilitation [20]. This case reinforces that 
conservative treatment can be effective in stable injuries 
when diagnosis is accurate, but misdiagnosis may lead to 
unnecessary immobilization and stiffness.
Rare injury patterns also support the importance of early 
recognition and individualized treatment. Najd Mazhar et al. 
reported acute bilateral thumb UCL rupture in a Taekwondo 
athlete, treated surgically with restoration of mobility, 
strength, and stability at six months [21]. This case highlights 
that bilateral or displaced thumb UCL injuries may cause 
substantial functional impairment and may require prompt 
operative stabilization. Gerard et al., although focused on 
elbow UCL repair in female athletes, provided relevant 
contextual evidence that acute traumatic UCL injuries in 
athletes with adequate tissue quality may respond well to 
primary repair, with 86.7% returning to sport [22]. Because 
this study involves the elbow rather than the thumb, its 
findings should not be directly extrapolated to thumb UCL 
injury; nevertheless, it supports the broader sports medicine 
principle that acute tissue quality and injury pattern are 
central to operative decision-making.
Overall, the evidence does not support surgery for all thumb 
UCL injuries. Instead, it supports a stratified treatment 
algorithm. Stable partial tears with preserved endpoint 
and no displacement may be managed conservatively with 

immobilization, bracing, and progressive rehabilitation. 
Complete ruptures, displaced avulsion fractures, Stener 
lesions, chronic insufficiency, bilateral instability, failed 
conservative care, and high-demand athletic injuries are 
more likely to benefit from surgical repair, reconstruction, or 
augmentation. The main limitation of the available evidence 
is the predominance of retrospective studies, technical 
notes, case reports, and diagnostic studies, with very few 
direct comparisons between operative and nonoperative 
management. Confounding by indication is also likely, 
because surgical cohorts generally include more severe 
and unstable injuries, whereas conservative cohorts include 
stable partial lesions.
Future research should prioritize prospective comparative 
studies with standardized injury grading, clear instability 
criteria, uniform rehabilitation protocols, and precise return-
to-sport definitions. Future studies should distinguish return 
to participation from return to preinjury performance and 
should evaluate long-term outcomes after suture tape 
augmentation, scaffold-based repair, anchorless repair, and 
tendon autograft reconstruction. Until stronger comparative 
evidence is available, treatment decisions should remain 
individualized and based on lesion severity, joint stability, 
displacement, tissue quality, athletic demand, season timing, 
and the athlete’s goal of safe return to sport.

CONCLUSION

This systematic review indicates that treatment decision-
making for thumb and hand collateral ligament injuries in 
athletes should be individualized according to injury severity, 
joint stability, tissue quality, displacement, chronicity, sport-
specific demand, and return-to-sport expectations. The 
available evidence suggests that conservative management 
remains appropriate for stable partial thumb UCL injuries 
when a firm endpoint is present and no displacement or 
Stener lesion is suspected. In these cases, immobilization, 
bracing, and progressive rehabilitation may restore function 
while avoiding surgical morbidity.
Conversely, surgical treatment appears to provide more 
predictable restoration of stability, functional recovery, and 
return-to-sport outcomes in complete, unstable, displaced, 
chronic, bilateral, or high-demand thumb UCL injuries. Surgical 
repair, reconstruction, and augmentation techniques showed 
favorable outcomes in the included studies, particularly 
among athletes and patients with grade III injuries. However, 
the evidence does not support operative treatment for all UCL 
injuries, since stable partial lesions may recover successfully 
with conservative treatment when accurately diagnosed.
Accurate clinical examination remains central to treatment 
selection. MRI, 3T MRI, and ultrasound may support diagnosis, 
especially in equivocal cases, suspected Stener lesions, avulsion 
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fractures, or associated soft-tissue injuries, but imaging 
should complement rather than replace clinical judgment. 
The current evidence base is limited by retrospective designs, 
small samples, technical notes, case reports, heterogeneous 
outcomes, and few direct comparisons between operative 
and non-operative treatment. Future prospective studies 
should standardize injury classification, rehabilitation 
protocols, and return-to-sport definitions to better determine 
the comparative effectiveness of conservative versus surgical 
management in athletic populations.
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