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Rehabilitation Following UCL 
repair with “InternalBrace”
Kevin E. Wilk, Adam N. Finck, Jeffrey Dugas, Lyle Cain

Athletes who do a lot of overhead throws often develop an injury to the ulnar collateral 
ligament. It is not uncommon for their athletic career to suffer as a result. However, thanks 
to new surgical methods and a 5-step rehabilitation plan, there is justified hope for them to 
regain their former level of performance.

Introduction
Injuries to the ulnar collateral ligament (UCL) are becom-
ing increasingly more common in overhead throwing ath-
letes. The overhead throwing athletes most susceptible 
for elbow injuries are baseball players and javelin throw-
ers [18]. With that, the elbow experiences a tremendous 
valgus stress during overhead throwing [2]. The repetitive 
nature of overhead throwing activities further increases 
the susceptibility of UCL injury by exposing the ligament 
to repetitive forces.

Ulnar collateral ligament (UCL) injuries are on the increase 
in the overhead throwing athlete, especially at the youth 
and professional baseball player level [4][6][10][12]. Conte 
et al. [6] stated that the incidence of a UCL injury in profes-
sional baseball pitchers varied based on level of play. Major 
league pitchers had a 25 % incidence whereas minor league 
pitchers had a 15 % incidence. A follow to that study was 
performed by Leland et al. and they noted a slight increase 
of 19 % in major league pitchers but a significant increase 
in UCL surgeries in minor league pitchers [12]. Conte et al. 
have reported that over the last 18 years there has been an 
increase in days missed from elbow injuries compared to 
shoulder injuries.6 Hodgins et al. reported a 193 % increase 
in UCL reconstruction surgery during a ten-year period in 
the state of New York [10]. They noted that the highest 
number of surgeries were performed on 15–19-year-old 
baseball players. With this increase in UCL injuries and sur-
geries, it is important for the rehabilitation specialist to be-
come knowledgeable regarding the risk factors for UCL in-
jury. The literature notes numerous risk factors that may 
contribute to an increase in UCL issues in baseball pitchers. 
They may include an overall increase in pitchers’ fastball 
velocity [15], overuse [14], loss of shoulder flexion motion 
[23], increased external rotation motion [23], alteration in 
total rotational range of motion [23], biomechanical fac-
tors[1][13][19], and a trend to use weighted balls [16].

The treatment for a UCL sprain is often a trial of non-oper-
ative rehabilitation which often includes active rest, range 

of motion and strengthening exercises, and occasionally 
PRP injection may be performed to promote healing [7]. 
The non-operative rehabilitation can be successful, but if 
it fails then surgery may be indicated to be able to return 
the patient back to their previous sport or daily activities 
without pain or dysfunction.

The current surgical treatments available for most UCL sig-
nificant sprains or tears include: reconstruction using one 
of several autogenous grafts or UCL repair utilizing an in-
ternal brace (“InternalBraceTM”, Arthrex Inc.). Extensive 
follow-up data on UCL reconstructions with a minimum 2 
year follow-up shows that just 83–85 % of the athletes un-
dergoing reconstruction were able to return to the same 
level of play or higher and that on average return to com-
petition took 11.6 months [3]. However, recent techno-
logical advances have sparked renewed interest in repair 
of the UCL augmented by the “InternalBrace” in a search 
for a surgical option that would allow a faster recovery 
than what is typical following UCL reconstruction. Dugas 
et al reported a 92 % return to sports rate with an average 
of 6.68 months to return to competition[8].

This new and novel surgery to repair the UCL has increased 
in popularity. Repair of the UCL with “InternalBrace” is a 
direct repair of the native ligament with a spanning tape 
dipped in collagen (internal Brace) anchored on each end 
of the UCL (▶Additional information) [9]. Two 3.5-mm 
SwiveLocks spanned with a 2-mm piece of FiberTape (Ar-
threx, Inc. 1370 Creekside Blvd., Naples, FL, 34108) and 
size 0 nonabsorbable sutures are used to repair the native 
ligament back to its anatomic origin and insertion ensur-

ADDITIONAL INFORMATION
See the link  
https://bit.ly/UCL-Refixierung  
for video of ulnar collateral  
ligament repair.
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ing that tension of the FiberTape matches that of the na-
tive UCL during range of motion (ROM).

The indications for a UCL repair with “InternalBrace” are 
the following: partial or complete tears at the origin or 
insertion of the UCL with good ligament tissue and low-
grade mid-substance partial UCL tears. In patients with 
chronic, attritional damage to the UCL and associated 
loss of elbow joint stability, reconstruction remains the 
most appropriate surgical intervention. The decision to 
perform a surgical repair of the UCL, rather than a recon-
struction, can only be made intra-operatively from direct 
visual assessment of the UCL. The purpose of this manu-
script is to discuss the rehabilitation following UCL repair 
with “InternalBrace” and discuss our return to play test-
ing and criteria.

Rehabilitation Guidelines
The rehabilitation program following UCL repair with 
“Internal brace” surgery is designed to be a five-phase 
program, with each phase building from the previous 
(▶Tab. 1). The rehabilitation program is designed to re-
turn the athlete to their previous level or higher as quickly 
and safely as possible.

Phase I
Phase one is designed to minimize the effects of immobi-
lization, facilitate early healing of the UCL, re-establishing 
pain-free ROM, reduce pain and inflammation, and retard 
muscular atrophy. The first week the patient’s elbow is 
placed in an elbow brace locked at 90° of flexion for 7 days, 
during this time the patient is allowed to move the wrist/
hand and the shoulder (▶Fig. 1). During this time pain-
free, submaximal isometrics are used to initiate muscle 

▶Tab. 1 Postoperative Rehabilitation After Ulnar Collateral Ligament Repair with Internal Brace

Goals Measures

Phase I: Immediate Postoperative Phase (Week 1)

• Protect healing tissue
• Reduce pain and inflammation
• Retard muscle atrophy
• Full wrist (range of motion) ROM

Day of Surgery
• Elbow ROM brace locked at 90˚ for 7 days
• Passive ROM (PROM) wrist and hand
Post-op Day 1 and 2: Add (all performed in locked elbow brace)
• Shoulder PROM: flexion, ER, and IR to tolerance
• Pendulum exercises
• Wrist flexor/extensor stretching
• Putty/gripping exercises
Post-op Day 3 through 7 (all exercises performed in locked elbow brace)
• Continue previous exercises, advancing PROM as tolerated
• Add the following exercises

 – Shoulder isometrics: ER, IR, abduction, flexion, and extension
 – Scapular strengthening (seated neuromuscular control drills with manual resistance)

Phase II: Controlled Mobility (weeks 2–5)

• Gradually restore elbow joint ROM
• Improve muscular strength and 

endurance
• Normalize joint arthrokinematics

Beginning Week 2 (day 8)
• Progress Elbow ROM brace to 30–110˚
• Begin elbow PROM and AAROM 30–110˚
• Initiate AROM elbow
• Initiate AROM shoulder joint
• Scapular strengthening exercises
• Progress to light isotonic strengthening at day 10
Beginning Week 3
• Progress Elbow ROM to 10–125˚
• Initiate Thrower’s Ten Exercise Program

Phase III: Intermediate Phase (Week 6–8)

• Restore full elbow ROM
• Progress upper extremity strength
• Continue with functional progression

Beginning Week 4
• Progress elbow ROM to 0–145˚
• Progress to Advanced Thrower’s Ten Program
• Progress elbow and wrist strengthening exercises
• Wrist flexion and elbow flexion movements against manual resistance
Beginning Week 6
• Initiate 2 hand plyometrics
• Discontinue brace at week 6
• Prone planks
Beginning Week 8
• Progress to 1 hand plyometrics
• Continue with Advanced Thrower’s Ten program
• Side planks with ER strengthening
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activation and retard atrophy for all planes of elbow, fore-
arm, wrist and shoulder movements. Shoulder external 
rotation (ER) and internal rotation (IR) isometrics are per-
formed with caution and must be completely pain-free. 
Rhythmic stabilization and neuromuscular control drills 

for shoulder, elbow and wrist along with seated scapular 
and postural exercises are also introduced early in the re-
habilitation process.

Phase II
Elbow range of motion exercises are initiated the second 
week after surgery and focus on a gradual restoration in 
elbow ROM (outlined in ▶Table 1). Elbow passive ROM is 
started from 30 to 90 degrees and is gradually increased 
by 10 degrees each week. The goal is to restore full elbow 
ROM at week ⅚. During this time, it is important to main-
tain full shoulder, wrist and forearm ROM. Elbow flexion 
contractures are the most common postoperative compli-
cation following elbow surgery and must be diligently avoi-
ded. At any sign of flexion contracture, we find using a low 
load–long duration (LLLD) stretch in conjunction with joint 
mobilization and stretching to be extremely beneficial for 
regaining full elbow extension. A light resistance exercise 
band (Theraband CLX Performance Health, 1245 Home 
Ave, Akron, OH 44310) is applied to the wrist and used to 
place an LLLD stretch on the anterior elbow structures for 
12–15 minutes, for a total of 60 minutes a day (▶Fig. 2). 

Strengthening exercises at this point are performed begin-
ning with concentric and progressing to eccentric muscle 
contractions with the focus placed on a comprehensive 

▶Tab. 1 continuation

Goals Measures

Phase IV: Advanced Phase (weeks 9–14)

• Advanced strengthening exercises
• Initiate interval throwing program
• Gradual return to throwing

Beginning week 9
• Continue all strengthening exercises
• Advanced Thrower’s Ten program
• Plyometrics program (1- and 2-hand program)
Beginning week 10
• Seated chest press machine
• Initiate interval hitting program at (week 10)
• Seated rowing
• Biceps/Triceps strengthening
Beginning week 11–16
• Initiate Interval Throwing Program Phase 1– long toss (week 12)
• Continue all exercises as in week 9–10
Beginning week 16–20
• Initiate Interval Throwing Phase 2 (Off the mound) when Phase 1 is complete and athlete is ready
• Continue Advanced Thrower’s Ten program
• Continue Plyometrics
• Continue ROM and Stretching Programs

Phase V:Return to Play (weeks 14 +)

• Gradual return to competitive throwing
• Continue all exercises and stretches

week 20 +
• Initiate gradual return to competitive throwing
• Perform dynamic warm-ups and stretches
• Continue thrower’s ten program
• Return to competition when athlete is ready (physician decision)

*Criteria to progress to Advanced Phase: 1. Full nonpainful ROM; 2. No pain or tenderness; 3. Isokinetic test that fulfills criteria to throw; 4. Satisfac-
tory clinical exam; 5. Completion of rehab phases without difficulty
** Each athlete may progress through ITP at different rates/pace. Should complete 0–90 ft within 3 weeks of starting ITP and complete 120 ft within 
8 weeks, then begin mound program.

▶Fig. 1 Patient wearing elbow brace, with it locked at 90° 

of elbow flexion. Picture by: © K. Wilk
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strengthening program for the throwing athlete, with an 
emphasis on the shoulder girdle complex, arm & core/legs 
(▶Fig. 3). We place the patient on a comprehensive exer-
cise program called the Thrower’s Ten Program [20][21].

Phase III
The third phase, the intermediate phase, begins with post-
operative week six and continues through the eighth week. 

During this phase, it is imperative to maintain full elbow 
range of motion (or finish achieving full range of motion if 
it hasn’t been attained yet), while also progressing upper 
extremity strength and continuing with a functional pro-
gression of activity. In addition, the elbow brace is discon-
tinued when entering this phase. To maintain full elbow 
range of motion, stretching and joint mobilizations are 
used, and a particular focus is placed on elbow extension 
and forearm pronation flexibility. Manual neuromuscular 
control and resistance exercises for both the shoulder and 
elbow are progressed in this stage. This should include pro-
prioceptive neuromuscular facilitation, rhythmic stabili-
zation, and slow reversal hold techniques of the scapular 
musculature, rotator cuff musculature, and forearm/hand 
musculature. The athlete is also progressed to the Advan-
ced Thrower’s Ten program at the beginning of this stage 
[24]. During the Advanced Thrower’s Ten program, sus-
tained holds are utilized during the isotonic movement 
(▶Fig. 4a and ▶Fig. 4b).

If full elbow range of motion has been restored and the 
athlete possesses appropriate upper extremity strength, 
two-handed plyometrics are introduced at the beginning 
of this stage (six weeks postoperatively). Patients begin 

▶Fig. 2 Low load-long duration stretching to improve elbow extension. A 
low intensity stretch is applied for 10–12 minutes. Note that the elbow is 
pronated and the shoulder is internally rotated to lock the humerus and 
prevent compensation. Picture by: © K. Wilk

▶Fig. 3 a Shoulder external rotation using resistance band for resistance 
while seated on a stability ball to enhance core stability. b Side plank po-
sition while performing shoulder external rotation. Picture by: © K. Wilk

a

b

▶Fig. 4 Advanced Throwers Ten Program. a “Full can” 
with sustained holds seated on a stability ball. b Prone 
horizontal abduction with sustained holds on a stability 
ball. Picture by: © K. Wilk

a

b
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the plyometric program with a chest pass, side-to-side 
throws, and overhead pass against a plyoback rebounder 
using a weighted ball. Following two weeks of two-handed 
plyometrics, one-hand plyometrics are started. One-hand 
plyometrics include long-arm wall dribbles, 90°/90° wall 
throws, 90°/90° weighted ball throw against a plyoback 
rebounder, and a one-pound baseball throw with a crow 
hop against a plyoback rebounder. It is crucial to monitor 
patients’ symptoms during the plyometric program to en-
sure they are placing the appropriate amount of stress to 
their upper extremity.

Furthermore, lower extremity strengthening and core 
control/strengthening becomes a focus in this stage. Pa-
tients are allowed to begin planking exercises, along with 
other static and dynamic core strengthening exercises. 
Recent studies have shown that poor lumbopelvic con-
trol is associated with development of upper extremity 
injuries in professional baseball players and may be the 
biggest indicator of missing over 30 days of playing time 
in professional baseball players [5][11]. Lower extremity 
strengthening exercises, such as squatting, lunging, step-
downs, and hip abduction slides, are incorporated to en-
sure strength throughout the kinetic chain. It is essential 
to have the necessary lower body strength to allow for a 
proper transfer of energy through the kinetic chain, which 
is critical for upper extremity injury prevention. Cardiovas-
cular training on a bike or treadmill can also be started in 
this phase. To progress to the next phase, patients should 
meet the following criteria: full, non-painful elbow AROM 
and PROM; no pain or tenderness; appropriate strength 
of the shoulder and elbow; satisfactory clinical examina-
tion; and the completion of the current phase, including 
the plyometric program, without difficulty.

Phase IV

The advanced phase of the UCL repair rehabilitation pro-
gram typically runs from weeks 9 to 14. Advancement of 
upper extremity exercises to increase strength, power, en-
durance, and neuromuscular control to prepare for a re-
turn to throwing are emphasized here. Exercises are high-
lighted that stress high-speed, eccentric contraction, and 
plyometrics, such as training elbow deceleration through 
high-speed eccentric muscular control exercises. The Ad-
vanced Throwers Ten and plyometric programs are con-
tinued throughout this phase. Weight machine exercises 
of seated chest press, seated rowing, latissimus dorsi pull-
downs, and cable triceps extensions are started at week 
10.

Sport-specific training, beginning with an interval hitting 
program, is started at 10 weeks following surgery. An in-
terval throwing program, beginning with the long toss 
phase, is initiated at 11 weeks if the athlete meets the ob-
jective criteria for throwing. Reinold et al. provide useful 
descriptions of the sports-specific interval programs [17]. 

Each athlete may progress through the interval throwing 
program at a different rate/pace, but it is expected that the 
individual is able to complete throws from 0–90 feet within 
3 weeks of starting the program and throws of 0–120 feet 
within 8 weeks of starting. Once the athlete has comple-
ted the first phase of the interval throwing program, the 
second phase of off the mound throwing is started for pit-
chers. Pitchers continue the off the mound throwing phase 
until they are able to complete it without any symptoms.

Phase V
The return to activity phase is the final phase of the rehabi-
litation process and emphasizes a proper dynamic warm-
up, continued stretching and range of motion exercises 
and a strengthening program. The goal of this phase is 
the gradual progression back to unrestricted activity and 
competitive throwing. The general time frame to return 
to play following a UCL repair with “InternalBrace” is ap-
proximately 5–6 months.

Functional testing can aid the return to play decision pro-
cess. We utilize a 7 step RTP testing protocol. Wilk et al. 
published this testing protocol [22] which included the 
following:
1. patient subjective reported outcome
2. objective shoulder, elbow, and wrist ROM
3. objective muscle testing (handheld dynamometer or 

isokinetic testing)
4. prone horizontal ball drop test with 2 lb. plyoball for 

30 sec (▶Fig. 5).
5. standing ball throw into a wall for 30 sec
6. throwing 1 lb. plyoball into a rebounder from 20 ft 

away
7. single leg squat for 30 sec

The actual testing protocol and criteria for each test is avai-
lable in Wilk et al. [22].

▶Fig. 5 Ball Drop Test: Patient is in prone position on table with 2 LB 
plyoball in hand performs ball drops & catches for 30 second with the 
shoulder abducted to 90˚ and elbow extended. Picture by: © K. Wilk
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At our center, over 425 patients have undergone UCL re-
pair with “InternalBrace”. Of these, 2-year follow-up data is 
available for 179 throwers, showing 92 % returned to their 
pre-injury level of activity.

TAKE HOME MESSAGE
 ▪ Thanks to newer surgical methods using an 

“InternalBrace”, throwing athletes can hope to 
regain their full athletic performance after an 
ulnar collateral ligament injury.

 ▪ For patients with chronic wear and tear of the 
ulnar collateral ligament and associated loss of 
elbow joint stability, reconstruction remains the 
most appropriate surgical intervention.

 ▪ The decision to perform surgical repair of the 
UKB rather than reconstruction can only be made 
intraoperatively based on a direct visual 
assessment of the UKB.

 ▪ The rehabilitation program after a UKB repair 
with “InternalBrace” is designed as a 5-phase 
program, with each phase building on the 
previous one.

 ▪ The change from one phase to the next is 
time-based. However, certain criteria must be 
met when moving to Phase IV.
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