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Introduction

The decision for conservative treatment of UCL
injuries is often shared between the physician,
patient, family, coaches and trainers; thus under-
standing the distinct expectations of all involved
parties is essential. Non-operative management
is advocated by many as the initial treatment of
choice regardless of the context of UCL injury.
However, there are specific injury features and
patient characteristics that should be consid-
ered prior to initiating non-operative treatment.
Patient-related factors that determine treatment
recommendations include level of competition,
expectations of outcome, seasonal timing and
future athletic aspirations. Injury-related features
that affect the prognosis of non-operative treat-
ment include the acuity of injury, physiologic
healing capacity, quality of the native ligament,
and associated elbow pathology. The presence
of modifiable risk factors that can be corrected
with proper training, such as weak core strength
and flawed throwing mechanics, also influence
our treatment algorithm. In this section, we aim
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to elucidate the complexities regarding conserva-
tive treatment of UCL injuries to aid the clinician
in appropriate management decisions.

Clinical History

Non-operative management of ulnar collateral
ligament (UCL) injury begins with a focused his-
tory of the patients’ elbow pain and dysfunction.
Non-throwing athletes and low-demand recre-
ational athletes are generally good candidates for
non-operative management. Specific consider-
ations for athletes include the type of sport, inten-
sity and frequency of competition, and the degree
to which participation can be modified to avoid
repetitive elbow stress. It is critical to determine
the acuity of injury by eliciting the timing and
onset of symptoms, presence of prodromal symp-
toms, and history of a specific inciting event. Any
history of activity modification and prior conser-
vative treatment should be assessed, specifically
focusing on the nature of such treatment and the
extent of therapeutic response, to avoid repeating
futile interventions.

Physical Exam and Imaging

Global musculoskeletal assessment of the patient
must be emphasized as problems in the kinetic
chain are intimately connected to upper extremity
injury in the performance athlete. Deficiencies in
single leg squat strength and hip rotation should
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be assessed for lower extremity/core weakness
or imbalance, which are modifiable lower risk
factors for elbow injury. In addition, focused
examination of the entire ipsilateral extremity is
critical to identifying risk factors for UCL injury
that may be specifically addressed with non-sur-
gical treatment. The scapula should be assessed
for peri-scapular muscle tone and bulk as well
as normal scapulothoracic rhythm during physi-
ologic shoulder motion. Scapular dysfunction is
commonly found in throwing athletes and should
be addressed during rehabilitation [1]. The gleno-
humeral joint should also be assessed for range
of motion and strength. Glenohumeral internal
rotation deficit (GIRD) has been identified as a
risk factor for subsequent UCL injury in baseball
players and is further discussed below. Muscle
tone, bulk and strength of the elbow and forearm
flexors should be carefully inspected and tested
versus the contralateral extremity. Any deficits
should be noted as proper training can enhance
dynamic stabilization of the elbow joint. Proxi-
mal flexor-pronator injuries may mimic or co-ex-
ist with UCL injury due to its similar presentation
as medial elbow pain [2].

All patients being considered for non-
operative treatment should receive standard
Anterior-Posterior (AP), lateral and oblique ra-
diographs of the elbow. Radiographs can identify
special acute situations such as avulsion fractures
of the sublime tubercle in overhead athletes,
which may have a poor prognosis for non-op-
erative treatment and can benefit from surgical
repair [3, 4]. In contrast, spurring and calcifica-
tion within the UCL are indicative of chronic in-
jury. In more severe cases, loose bodies and os-
teophytes around the posterior-medial olecranon
tip are indicative of valgus-extension overload,
which suggest ligament laxity and may influence
treatment [5, 6].

All patients with suggestive history and posi-
tive exam findings undergo magnetic resonance
imaging (MRI) of the elbow to allow for char-
acterization of the UCL [7]. MR arthrography
improves the diagnosis of partial undersurface
tears, therefore enhancement with intra-articular
gadolinium contrast is our preferred technique
[8, 9]. In addition to the presence of partial- and

full-thickness tears of the UCL, MRI also reveals
concomitant pathology such as loose bodies,
flexor-pronator tendinopathy and posteromedial
ulnohumeral chondromalacia [10]. MRI has also
been shown to aid in predicting the outcome of
non-operative treatment. A recent study by Kim
et al. demonstrated that low-grade partial tears
and tears-in-continuity—specifically those with
low/intermediate MR-signal intensity of the UCL
on fat suppressed T2-weighted images—were as-
sociated with successful non-surgical rehabilita-
tion in a cohort of 39 baseball players [11]. In
some situations, ligament attenuation may be
associated with laxity and valgus stress view ra-
diographs can be beneficial in the assessment.
Medial joint line opening greater than 3 mm
has been considered diagnostic of valgus insta-
bility [12]. However, mild increases in valgus
elbow laxity have been observed in uninjured,
asymptomatic dominant elbows of professional
baseball pitchers when compared with their non-
dominant elbow [13].

Treatment
Education and Injury Prevention

Regardless of the ultimate treatment of choice,
we feel strongly that education and injury pre-
vention are imperative aspects of UCL injury
treatment. Due to public awareness of the success
of UCL reconstruction in the last three decades, it
is important to elicit any unrealistic expectations
amongst patients and families regarding con-
servative versus surgical treatment. We recently
demonstrated an alarming rate of misperceptions
amongst players, coaches and parents regarding
UCL reconstruction surgery with respect to risk
factors, indications, recovery time and expected
outcomes [14]. Notably, almost half of student-
athletes in our study believed surgery should be
performed in the absence of injury to improve
performance, which may explain an individuals’
reluctance to pursue appropriate conservative
treatment when indicated. In conjunction with
conservative treatment of UCL injury, we educate
all of our patients and families regarding injury
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prevention, focusing on age-specific guidelines
for safe activity level and proper pitching me-
chanics. It is important to elicit opportunities for
rest and activity modification when chronic over-
use is suspected and emphasize that the strongest
correlation to upper extremity injury is the total
amount of throwing [15].

Principles of Rehabilitation

The initial management of UCL injury consists
of rest, icing, anti-inflammatory medications and
judicious use of bracing/splinting [16]. While
these modalities are aimed at reducing pain and
inflammation, the underlying pathoanatomy of
chronic UCL injury, which is related to tensile
failure and micro-tearing of the ligament, is like-
ly unchanged. Electrical stimulation is advocated
by many therapists as an adjunctive treatment
modality. While its use has not been specifically
validated for elbow ligament injuries, electrical
stimulation has demonstrated efficacy and safety
in extra-articular knee ligament animal models
[17,18].

Once pain-free active and passive elbow
range of motion has been achieved, patients can
progress to strength and conditioning. Attention
to global mechanics in throwing athletes is of
particular importance as it has been shown that
sequential muscle activation during the throw-
ing motion relies on coordinated force genera-
tion from trunk and shoulder girdle muscles to
minimize the work of smaller distal segments
[19-21]. As such, it is important to emphasize the
concept of the “kinetic chain” that begins with
lower extremity and pelvic core strength optimi-
zation [1, 19]. Optimized and reproducible effi-
ciency of motor patterns and force transfer from
the lower extremity and core can be achieved
through proper training and may serve a protec-
tive role in injury [22].

The general principles of upper extremity re-
habilitation for UCL injury includes early focus
on stretching and flexibility with progressive
strengthening as tolerated [23]. Biomechanical
data provides further insight as to the protective
role of the glenohumeral stabilizers in protecting

the elbow from excessive valgus load [20]. Dy-
namic contribution of the peri-scapular stabiliz-
ers and rotator cuff muscles maximizes efficient
force transfer to the distal segments of the limb
and should be a concurrent focus of UCL reha-
bilitation. The forearm flexor-pronator muscles,
notably the FCU, have been shown to provide
direct dynamic valgus stabilization of the UCL
[24]. Electromyographic data suggest an associa-
tion of decreased activation of the pronator teres
(PT) and flexor carpi ulnaris (FCU) with UCL
insufficiency [25]. Conditioning of forearm flex-
ors is thus an important aspect of both prevention
and treatment of injury to the UCL.

Glenohumeral Internal Rotation Deficit

Shoulder internal rotation provides the largest
contribution to the varus counter-torque to valgus
load at the elbow during the late cocking phase
of throwing [19, 26]. GIRD has been identified
as a significant risk factor associated with UCL
injury [27]. Garrison et al. suggested that total
range of motion, rather than specifically internal
rotation, was more closely associated with UCL
injury [28]. Thus treatment of GIRD focuses on
posterior capsular stretching modalities as well
as restoration of total shoulder motion [29]. Any
deficits in shoulder rotation should be corrected
through rehabilitation and reassessed in conjunc-
tion with conservative treatment of UCL injury.

Injections

We do not favour the use of corticosteroid injec-
tions for symptomatic treatment of UCL-related
elbow pain due to concerns regarding its detri-
mental effect on tissue integrity seen in other
clinical applications and lack of intermediate-
term efficacy in chronic elbow tendinopathies
[30-33]. As the use of platelet-rich plasma (PRP)
injections in non-operative management of liga-
ment and tendon injuries continues to grow, its
application to UCL injuries has recently gained
in interest. Dines et al. reported on a series of
27 baseball players with partial UCL tears treat-



96

J.J. lyengar and C. S. Ahmad

ed with serial injections of PRP. At a mean of
fourteen weeks of follow-up, 59 % of players had
an excellent outcome with return to their previous
level of competition or higher. While the level
of evidence supporting the use of PRP in UCL
injuries is currently confined to level-IV retro-
spective case series, the initial literature suggests
good treatment efficacy with low morbidity.

Progressive Throwing Program

The initial phase of non-operative treatment
requires approximately 6 weeks of rest from
throwing and progressive rehabilitation as dis-
cussed previously. When symptoms of elbow
discomfort have resolved, the elbow physical
exam is normal, and Kinetic chain abnormalities
are corrected, the patient may begin a progres-
sive throwing program. This typically requires
six additional weeks of supervised throwing with
emphasis on proper warm-up, throwing mechan-
ics and maintenance of strength and flexibility.
An alternative non-operative treatment option,
which is often available to younger athletes, is to
change to a less demanding throwing position or
change sports altogether. For example, for com-
petitive baseball players at risk for elbow injury,
changing position to first or second base entails
less throwing demands and may allow continua-
tion of playing without symptoms.

Outcomes

The published literature of non-operative man-
agement of UCL injuries suggests that acute,
traumatic injuries are more amenable to suc-
cessful non-operative treatment than chronic,
attritional injuries due to repetitive throwing. A
retrospective review of ten professional National
Football League (NFL) quarterbacks with acute
UCL injury reported a 90 % success rate of non-
operative rehabilitation with successful return to
play at mean 27.4 days [34]. Another retrospec-
tive study of acute elbow injuries in the National
Football League reported a successful return to
sport in five players (two centres, one running

back, one quarterback) without surgical recon-
struction [35]. Both of these studies underscore
the importance of accurate diagnosis of UCL
dysfunction and prompt initiation of non-surgical
treatment to prevent further injury and maximize
the likelihood of success in non-throwing ath-
letes.

Throwing athletes, however, have a much
poorer prognosis for non-surgical management
of UCL injury. Barnes et al. reported a 50 % rate
of return to play with non-surgical treatment of
UCL injuries in 100 baseball players [36]. Ret-
tig et al. reviewed the outcomes of non-surgical
management of 31 throwing athletes and reported
a 42 % rate of return to sport at or above their pre-
injury level following an average of 24.5 weeks
of rehabilitation [37]. Thus, in the context of
high-demand throwing activities, the prognosis
for non-surgical management of UCL injury re-
mains guarded. Longitudinal reassessment and
proper counselling are necessary to determine
the indication for surgical treatment in throwing
athletes who are not responding favourably to ap-
propriate conservative treatment of UCL injury.

While there are no published reports that de-
lineate specific injury features optimal for non-
operative treatment, theoretical favourable con-
ditions include ligament injury at the proximal
insertion as opposed to intra-substance rupture at
the distal attachment. In addition, if other modifi-
able risk factors are identified such as poor pitch-
ing mechanics, GIRD, lower extremity or core
muscle weakness, imbalance and poor flexibility,
these can be corrected concomitantly and may
improve results of non-operative treatment. Pa-
tient expectations and overuse issues can also be
modified with proper counseling and may offer
improved treatment results.

References

1.  Ben Kibler W, Sciascia A. Kinetic chain contribu-
tions to elbow function and dysfunction in sports.
Clin Sports Med. 2004;23(4):545-52, viii.

2. Chen FS, Rokito AS, Jobe FW. Medial elbow prob-
lems in the overhead-throwing athlete. ] Am Acad
Orthop Surg. 2001;9(2): 99-113.

3. Grumet RC, Friel NA, Cole BJ. Bony avul-
sion of the medial ulnar collateral ligament in a



The Conservative Treatment of Ulnar Collateral Ligament Injuries 97

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

gymnast: a case report. J Shoulder Elbow Surg.
2010;19(7):el-6.

Salvo JP, et al. Avulsion fracture of the ulnar sublime
tubercle in overhead throwing athletes. Am J Sports
Med. 2002;30(3):426-31.

Osbahr DC, et al. Does posteromedial chondroma-
lacia reduce rate of return to play after ulnar collat-
eral ligament reconstruction? Clin Orthop Relat Res.
2012;470(6):1558-64.

Ahmad CS, Park MC, Elattrache NS. Elbow me-
dial ulnar collateral ligament insufficiency alters
posteromedial olecranon contact. Am J Sports Med.
2004;32(7):1607-12.

Sugimoto H, Ohsawa T. Ulnar collateral ligament
in the growing elbow: MR imaging of normal
development and throwing injuries. Radiology.
1994;192(2):417-22.

Munshi M, et al. Anterior bundle of ulnar col-
lateral ligament: evaluation of anatomic relation-
ships by using MR imaging, MR arthrography, and
gross anatomic and histologic analysis. Radiology.
2004;231(3):797-803.

Hill NB Jr, et al. Magnetic resonance imaging of
injury to the medial collateral ligament of the el-
bow: a cadaver model. J Shoulder Elbow Surg.
2000;9(5):418-22.

Shahabpour M, et al. The effectiveness of diagnostic
imaging methods for the assessment of soft tissue
and articular disorders of the shoulder and elbow.
Eur J Radiol. 2008;65(2):194-200.

Kim NR, et al. MR imaging of ulnar collateral
ligament injury in baseball players: value for pre-
dicting rehabilitation outcome. Eur J Radiol.
2011;80(3):e422—-6.

Rahman RK, Levine WN, Ahmad CS. Elbow medial
collateral ligament injuries. Curr Rev Musculoskelet
Med. 2008;1(3-4):197-204.

Ellenbecker TS, et al. Medial elbow joint laxity
in professional baseball pitchers. A bilateral com-
parison using stress radiography. Am J Sports Med.
1998;26(3):420-4.

Byram IR, et al. Characterizing bone tunnel place-
ment in medial ulnar collateral ligament recon-
struction using patient-specific 3-dimensional com-
puted tomography modeling. Am J Sports Med.
2013;41(4):894-902.

Fleisig GS Andrews JR. Prevention of elbow in-
juries in youth baseball pitchers. Sports Health.
2012;4(5):419-24.

Safran M, Ahmad CS, Elattrache NS. Ulnar col-
lateral ligament of the elbow. Arthroscopy.
2005;21(11):1381-95.

Frank C, et al. Electromagnetic stimulation of liga-
ment healing in rabbits. Clin Orthop Relat Res.
1983;(175):263-72.

Ito MM, et al. Promotion of medial collateral liga-
ment healing using a high-voltage electrical field. J
Orthop Surg (Hong Kong). 2007;15(1):22—6.
Fleisig GS, et al. Kinetics of baseball pitching with
implications about injury mechanisms. Am J Sports
Med. 1995;23(2):233-9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Marshall RN, Elliott BC. Long-axis rotation: the
missing link in proximal-to-distal segmental se-
quencing. J Sports Sci. 2000;18(4):247-54.

Putnam CA. A segment interaction analysis of prox-
imal-to-distal sequential segment motion patterns.
Med Sci Sports Exerc. 1991;23(1):130—44.

Sciascia A, et al. Kinetic chain abnormalities
in the athletic shoulder. Sports Med Arthrosc.
2012;20(1):16-21.

Hyman J, Breazeale NM, Altchek DW. Valgus in-
stability of the elbow in athletes. Clin Sports Med.
2001;20(1):25-45, viii.

Park MC, Ahmad CS. Dynamic contributions of
the flexor-pronator mass to elbow valgus stability. J
Bone Joint Surg Am. 2004;86-A(10):2268-74.
Hamilton CD, et al. Dynamic stability of the el-
bow: electromyographic analysis of the flexor
pronator group and the extensor group in pitchers
with valgus instability. J Shoulder Elbow Surg.
1996;5(5):347-54.

Fleisig GS, et al. Kinematic and kinetic comparison
of baseball pitching among various levels of devel-
opment. ] Biomech. 1999;32(12):1371-5.

Dines JS, et al. Glenohumeral internal rotation defi-
cits in baseball players with ulnar collateral ligament
insufficiency. Am J Sports Med. 2009;37(3):566—70.
Garrison JC, et al. Shoulder range of motion deficits
in baseball players with an ulnar collateral ligament
tear. Am J Sports Med. 2012;40(11):2597-603.
Wilk KE, et al. Correlation of glenohumeral internal
rotation deficit and total rotational motion to shoul-
der injuries in professional baseball pitchers. Am J
Sports Med. 2011;39(2):329-35.

Bisset L, et al. Mobilisation with movement and
exercise, corticosteroid injection, or wait and
see for tennis elbow: randomised trial. BMIJ.
2006;333(7575):939.

Hart L, Corticosteroid and other injections in the
management of tendinopathies: a review. Clin J
Sport Med. 2011;21(6):540-1.

Mabhler F Fritschy D. Partial and complete ruptures
of the Achilles tendon and local corticosteroid injec-
tions. Br J Sports Med. 1992;26(1):7—-14.

Nichols AW. Complications associated with the use
of corticosteroids in the treatment of athletic inju-
ries. Clin J Sport Med. 2005;15(5):370-5.

Dodson CC, et al. Ulnar collateral ligament injuries
of the elbow in professional football quarterbacks. J
Shoulder Elbow Surg. 2010;19(8):1276-80.

Kenter K, et al. Acute elbow injuries in the Na-
tional Football League. J Shoulder Elbow Surg.
2000;9(1):1-5.

Barnes DA, Tullos HS. An analysis of 100 symp-
tomatic baseball players. Am J Sports Med.
1978;6(2):62-7.

Rettig AC, et al. Nonoperative treatment of ulnar
collateral ligament injuries in throwing athletes. Am
J Sports Med. 2001;29(1):15-7.



	Chapter-10
	The Conservative Treatment of Ulnar Collateral Ligament Injuries
	Introduction
	Clinical History
	Physical Exam and Imaging
	Treatment
	Education and Injury Prevention
	Principles of Rehabilitation
	Glenohumeral Internal Rotation Deficit
	Injections
	Progressive Throwing Program

	Outcomes
	References





