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Background

Muscle strain injuries are a leading cause of time loss in elite sport. While lower-limb
muscle strains are well documented, full-thickness lateral abdominal wall tears involving
the external oblique, internal oblique, and transversus abdominis are rare in elite
sprinting, with limited evidence to guide rehabilitation or return-to-sport
decision-making. The purpose of this case report was to describe the rehabilitation and
return-to-competition process following a full-thickness lateral abdominal wall tear in an
elite international sprinter.

Case Description

A 22-year-old elite international sprinter sustained a full-thickness tear of the external
oblique, internal oblique, and transversus abdominis during block acceleration.
Rehabilitation commenced two days post-injury and emphasized early optimal loading,
objective monitoring using trunk force profiling and sprint kinematic assessment, and
collaborative decision-making across the medical, coaching, and performance teams.
Progression was guided by athlete response and objective performance data rather than
predetermined time-based criteria.

Outcomes

Pain-free sprinting was achieved within 16 days, unrestricted training resumed by Day
18, and the athlete returned to competition on Day 28, recording a lifetime personal best
of 10.08 seconds in the 100 m. Persistent asymmetries remained in selected trunk force
measures despite successful return to competition.

Discussion

This case report provides a descriptive example of individualized, data-informed
rehabilitation following a severe abdominal wall injury and may contribute to ongoing
discussion regarding the role of objective monitoring, clinical reasoning, and symmetry
restoration in return-to-sport decision-making.

Level of Evidence
4
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INTRODUCTION

Muscle strain injuries are among the most frequent and im-
pactful issues in elite sport, often resulting in prolonged
time loss and performance disruption. While lower-limb
strains, particularly hamstring injuries, are well-docu-
mented in sprintingl:2 and other high-speed sports,> in-
juries involving the abdominal wall are comparatively rare,
yet can be equally debilitating. In rotational sports such as
baseball, oblique strains represent the second most com-
mon cause of time loss in Major League Baseball (MLB).4
Similar injuries are also prevalent in tennis and cricket,
where trunk rotation is a dominant component of perfor-
mance. >0

In sprinting, while the biomechanics of sprint starts
have been well described in relation to ground reaction
forces and kinematic parameters,’9 the specific contribu-
tion of trunk rotation and anti-rotation control remains
under-investigated. Achieving a high block-exit velocity, is
a key determinant of sprint performance,!9 and requires
coordinated contralateral trunk rotation to counter the
torques generated by the lower limbs and maintain a square
body position during acceleration. Despite this, there is a
limited evidence addressing the functional role of trunk ro-
tation in sprinting or the management of trunk and abdom-
inal wall injuries in this population.

Recent developments in rehabilitation science empha-
size the concept of optimal loading, which advocates for
the early and progressive application of mechanical stress
to promote tissue healing and functional adaptation.!! This
principle, alongside evidence supporting early loading in
muscle injury recovery,!213 challenges traditional rest-
based management approaches. Moreover, advances in ob-
jective performance monitoring technologies, such as iso-
kinetic dynamometry, cable-based resistance systems, and
optical timing tools, allow for real-time assessment of force
and velocity, supporting individualized, data-informed re-
habilitation.

Given these gaps in current understanding, individual-
ized, data-informed rehabilitation approaches warrant ex-
ploration in elite sprint athletes. This case study presents
the rehabilitation and return to competition of an elite
sprinter who sustained a full-thickness tear of the external
oblique, internal oblique, and transversus abdominis. The
rehabilitation program emphasized early, optimal loading,
objective trunk force profiling, and collaborative decision-
making between the athlete, physiotherapist, and coach.
The purpose of this case report is to provide a descriptive
account of managing a complex trunk injury in a sprint ath-
lete and may offer observations relevant to current assump-
tions regarding strength and force symmetry in RTP deci-
sion-making.

CASE DESCRIPTION

The athlete, a 22-year-old elite male sprinter (weight = 82
kg, height = 177 ¢cm, 100 m personal best = 10.08 s), sus-
tained a full-thickness abdominal wall tear while warm-
ing up at his national championships, a key event in his

Figure 1. MRI Demonstration of Complete Tears of the
Left Lateral Abdominal Wall Muscles.

Red arrow = external oblique perforation, yellow arrow = internal oblique complete tear,
blue arrow = transverse abdominis complete tear. MRI was performed at UPMC Sports
Surgery Clinic, Santry, Dublin, using a clinical 3.0 Tesla MRI system. Imaging was re-
viewed and reported by a consultant musculoskeletal radiologist. Standard multiplanar
musculoskeletal MRI sequences were obtained.

competitive season and central to his goal of qualifying
for the World Championships. Written informed consent
was obtained from the athlete for the use of his clinical
information and performance data in this report. As this
manuscript represents a retrospective clinical case report
describing routine clinical practice without experimental
intervention, formal institutional ethics approval was not
required.

The injury occurred during the second step out of the
starting blocks, when he experienced a sudden sharp pain
in the left lower abdominal region. Despite the discomfort,
he completed both his heat and semifinal races before
electing to withdraw from the final due to escalating pain
and functional limitation. At examination two days post-
injury, he reported localized pain at rest that was exacer-
bated by trunk rotation and high-force activities. Hopping,
skipping, and palpation at the abdominal insertions to the
ribs reproduced his symptoms. Magnetic resonance imag-
ing (MRI) on day three post injury confirmed a full-thick-
ness tear of the left external oblique, internal oblique, and
transversus abdominis muscles at the level of the 11th and
12th ribs. The dimensions of the tear were absent from the
report (Figure 1).

A four-pronged approach to rehabilitation detailed be-
low was implemented, progressing from isometric loading
to sprint specific drills. Objective testing included force
profiling using the 1080 Quantum system (1080 Motion
AB, Lidingd, Sweden) and sprint testing using flying 30m
sprints through Optojump (Optojump, Microgate, Bolzano,
Italy). Pain levels and functional capacity guided load pro-
gression and return-to-play decisions.

The rehabilitation program was managed using the prin-
ciples of early loading and incorporated both structured
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and individualized elements. The program had four compo-
nents:

1. Optimal loading of the injured area to facilitate tissue
healing/remodeling.

2. Early re-introduction to normal Strength & Condi-
tioning (S&C) programming.

3. Profiling of the force producing capabilities of the in-
jured muscles.

4, Graded return to sport specific activities.

The four components were addressed concurrently, with
progression guided by predefined clinical and performance
criteria. These included:

e Pain maintained at <3/10 on a Numeric Rating Scale
(0-10) (NRS) during and after exercise

» No increase in symptoms the following day

» Maintenance of movement quality as assessed visu-
ally by the physiotherapist

» Ability to complete prescribed loading tasks without
compensatory strategies

« Progressive exposure to sprint-specific velocities
without symptom exacerbation

These criteria were used in conjunction with athlete
feedback and coach input to guide progression rather than
fixed time-based milestones.

Pain-free isometrics were introduced at Day 2, S&C
training resumed at Day 5, and high-speed running (via
Optojump) and force-profiling via 1080 Quantum (1080Q)
were initiated at Day 8. By Day 16, the athlete completed
sprint starts symptom-free, was cleared for full training at
Day 18, and returned to competition at Day 28, where a per-
sonal best of 10.08 s was recorded. A summary of the reha-
bilitation process is detailed in Table 1.

The daily rehabilitation program is detailed in Appendix
1. Initial isometric loading consisted of 3-4 exercises tar-
geting anti-rotation and anti-side flexion, performed for
3-5 sets of 20-30 second holds at a perceived intensity of
~4-6/10. Load progression involved increasing hold dura-
tion, resistance, and introducing through range movements
once pain free tolerance was established. Dynamic trunk
exercises were introduced from Day 4, progressing from
controlled tempo movements to higher velocity contrac-
tions. This was guided by the principles of early and opti-
mal loading. Contemporary rehabilitation science empha-
sizes that early, controlled mechanical loading, rather than
rest alone, facilitates tissue healing and functional remod-
eling. Glasgow et alll describes optimal loading as the cal-
ibrated application of mechanical stress to healing tissue
in a way that reflects both tissue capacity and the stage
of healing. In muscle injuries specifically, early loading has
been shown to support faster recovery and reduce re-injury
risk, particularly in high-speed muscle groups like the ham-
strings. 1213

The athlete’s normal S&C program was re-introduced
under the supervision of the physiotherapist. Modifications
were made to some of the exercise selection in terms of
range, load, or rate of force development (RFD) based on
observations and athlete feedback. These modifications in-

cluded reduced range of motion where movement quality
was compromised, lower external loads (~70-80% of typical
training loads), and controlled exercise tempos to ensure
symptoms remained <3/10 on the NRS during exercise. All
modifications were removed by the 2"d week of re-intro-
duction to S&C.

The measurement of peak force, measured in Newtons
(N) using the 1080Q was carried out on Days 8, 10, and
16 prior to return to sport, and again on Days 31, 59 and
72 after return to sport. These data were used to monitor
changes in trunk force-producing capacity and to inform
progression of loading, particularly in determining readi-
ness to advance from controlled trunk exercises to higher-
force and sprint-specific tasks. The 1080Q is a motorized
resistance device capable of applying programmable con-
centric and eccentric resistance while simultaneously
recording force, velocity, and power at sampling frequen-
cies at 333 Hz. Four exercises were selected for profiling as
shown in Figure 2:

A. Rotational pull (RP) bilateral hands left and right
adapted from the protocol described by Eriksrud et
al.14: The rotational pull was performed bilaterally
with the hands linked while the athlete executed con-
trolled trunk rotation against the 1080Q’s transverse-
plane resistance. This dynamic rotational action
closely reflected the rapid anti-rotation demands of
early sprint acceleration, making it one of the most
sport-specific assessments in the protocol.

B. Vertical press (VP) left - and right-hand - adapted
from the protocol described by Eriksrud et al.l4: The
vertical press involved performing a full-range, sin-
gle-arm overhead pressing motion against constant
resistance from the 1080Q while maintaining trunk
alignment throughout the movement. This dynamic
task challenged anti-side-flexion capacity and ex-
posed asymmetries in trunk control under vertical
loading.

C. Trunk side bend (SB) bilateral hands overhead -
adapted from the protocol described by Eriksrud et
al.14: The side bend exercise required the athlete to
move through a controlled lateral flexion and return-
to-neutral pattern while resisting the 1080Q’s lateral
force. This through-range movement isolated frontal-
plane trunk loading, offering insight into tolerance
for forces that were less specific to sprinting de-
mands.

D. Sling-based rotational pull (SR) (designed to replicate
the mechanism of injury during the sprint start): The
sling rotation exercise required full-range trunk ro-
tation while the 1080Q applied resistance in the di-
rection that mimicked the original injury mechanism.
This drill dynamically loaded the anterior abdominal
sling system and tested the athlete’s ability to trans-
mit and control rotational force during high-speed,
sprint-relevant movements.

Initial loading parameters followed Eriksrud’s pain-
monitoring guidelines, maintaining a NRS < 3/10 during ef-
fort. Progression to maximal force output was permitted
when all exercises were consistently pain-free and symmet-
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Table 1. Day-by-day progression of rehabilitation and return-to-play

Day Component Intervention details Athlete response
2 Optimal Physiotherapy assessment; light trunk isometrics (anti-side Daily program initiated; linked to
loading flexion, anti-rotation); whole-body exercises within pain-free early muscle healing principles
limits (Appendix 1)
4 Optimal 1 Tension in isometrics; through-range trunk exercises with Pain used as guide for intensity
loading light resistance (Appendix 1)
5 Technical Sport-specific function assessed; A/B/C skips pain-free; high All drills pain-free except mild
drills knees at ~80% to maintain form (Appendix 2) awareness at higher intensities
5 S&C Normal S&C program reintroduced under physiotherapist Athlete tolerated re-introduction
supervision; 2 exercises modified for range, load, or RFD well
(Appendix 3)
8 Optimal Progressed daily trunk program; low-force but more Pain-free
loading dynamic
8 S&C Continued normal S&C with minor modifications (Appendix
3)
8 Technical Technical drills mostly pain-free, mild awareness noted in
drills one drill (Appendix 2)
8 High-speed Flying 30 m sprints at 60-85% effort; max 9.3 m/s (Table 3) Pain-free at lower intensities; mild
running tightness in final reps
8 Force 1080Q session: 2 exercises (Eriksrud et al14) (Table 2) Pain-free, advised to produce
profiling maximal force
10 Force Second 1080Q session (Table 2)
profiling
11 High-speed Flying 30 m sprints to 95% effort; max 10.6 m/s (Table 3) No pain reported
running
12 S&C Substituted sessions on cable machine when unable to
& attend Sport Ireland Institute (SII)
14
13 Technical Progressed high-speed running: longer distance repetitions Tolerated
drills
16 Force Third 1080 Quantum session (Table 2)
profiling
16 Acceleration Sprint starts from blocks Symptom-free, normal stride
parameters based off pre-injury
historical Optojump data
18 Force Final 1080 session; cable session (Table 2) Athlete cleared for full training
profiling
21 Return-to- Planned race (cancelled)
play
28 Return-to- Competition: 100 m race, personal best 10.08 s Returned to competition
play

S&C = Strength & Conditioning; 1080Q = 1080 Quantum; RFD = Rate of Force Development; RTP = Return to Play. Progression based on predefined symptom response, movement

quality and performance criteria described in text.

rical movement patterns were observed. Regression crite-
ria included any increase in pain beyond 3/10, observable
compensatory movement patters, or residual soreness last-
ing >24 hours. Force data from the 1080Q sessions are pre-
sented in Table 2. The athlete was advised to complete
these “high force” sessions on alternate days. “Substitute”
sessions were completed using a conventional cable ma-
chine when the athlete was unable to access the Sport Ire-
land Institute (SII) facilities.

Progressive increases in both average and peak trunk
forces were observed across all four 1080Q exercises be-
tween Day 8 and Day 72. In the absence of established
normative thresholds for trunk asymmetry in this popu-
lation, values were interpreted relative to within-athlete
changes over time and the specific functional demands of

each task. Asymmetry values within £10% were considered
acceptable where movement quality and symptom response
were not compromised. The greatest residual asymmetries
were evident in the vertical press (VP) and side bend (SB)
tasks, whereas the rotational pull (RP) and sling rotation
(SR) exercises, considered more specific to sprint accelera-
tion, demonstrated near-symmetrical force outputs by Day
16 and remained within *3% thereafter (Figure 3). These
task-specific patterns were used to inform clinical interpre-
tation, with greater weighting given to symmetry in sprint-
relevant tasks when considering progression to high-speed
running and return to block accelerations.

Assessment of the athlete’s sport-specific function was
conducted on Days 5, 8, 11, 13, and 16 to evaluate his
ability to perform progressively more demanding sprint-re-
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Figure 2. A) Bilateral hands left and right rotational
pull; B) Left- and right-hand vertical press; C) Bilateral
hands overhead trunk side bend; D) Sling-based
rotational pull.

lated tasks. These progressed from low-load technical drills
to high-speed running and, finally, block accelerations. A
summary of these progressions is presented below (Appen-
dices 2 & 3 provide full details):

» Day 5: Return to supervised S&C with minor exercise
modifications. Sport-specific drills (A/B/C skips, high
knees up to ~80%) were performed pain-free.

» Day 8: High-speed running reintroduced (60—-85% ef-
fort; max 9.3 m/s). This progression was permitted
following successful completion of lower-load techni-
cal drills and trunk loading without symptom provo-
cation, and in accordance with predefined pain and
movement quality criteria; trunk force profiling ini-
tiated with the 1080Q; trunk exercises progressed to
dynamic control.

» Day 11: Flying 30 m sprints progressed to 95% effort
(max 10.6 m/s), completed pain-free. This progres-
sion was permitted following successful tolerance of
submaximal sprinting (£85% effort) and the absence
of delayed symptoms.

« Day 13: Longer sprint repetitions introduced to in-
crease exposure to sustained high-force efforts.

» Day 16: Sprint starts from blocks completed symp-
tom-free; final 1080Q session performed.

» Day 18: Cleared for full training participation.

» Day 28: Returned to competition, where a personal
best of 10.08 s in the 100 m was recorded.

High-speed running was monitored using Optojump
(Microgate, Bolzano, Italy), with velocity and step kine-
matics such as step length, contact times and flight times
recorded. Perceived effort was tracked during the initial ex-
posures to high-speed running and compared with histori-

cal performance data to contextualize recovery progression.
Progressive increases in velocity were observed, with per-
ceived effort closely aligned to pre-injury maximal velocity
values (Table 3). Running intensity progression was based
on a combination of objective and subjective criteria, in-
cluding:
+ Ability to complete current intensity without pain or
movement restriction
» Consistent step kinematics relative to historical pre-
injury values ie. Symmetry levels for step length, con-
tact times and flight times <5%
e Athlete-reported confidence in sprinting tasks
« Progression to blocks acceleration was permitted fol-
lowing achievement of >90-95% of pre-injury maxi-
mal velocity without symptoms

In practice, objective data were used to inform three
aspects of rehabilitation progression: (1) advancement of
trunk loading intensity based on force output trends and
pain response, (2) progression of running intensity based
on velocity, movement quality and symptom tolerance, (3)
return to acceleration from blocks decision-making based
on the restoration of acceleration specific movement pat-
terns. These data were considered within the broader clin-
ical context and were not used as isolated decision-making
thresholds.

OUTCOME

The athlete ended their season with their race on Day 28
and has since returned to training with no adverse effects
after the customary “off season” break. A repeat MRI per-
formed using the same protocol and reported on by the
same radiologist at Day 74 Post Injury revealed almost full
resolution of the 3 muscle tears (Figure 4).

DISCUSSION

This report describes a return to elite sprinting over a rela-
tively short timeframe following a full thickness abdominal
wall tear, through the external oblique, internal oblique,
and transversus abdominis. The expected prognosis for ab-
dominal wall injuries with MRI confirmed muscle tear is
typically prolonged. In elite cricket players, Hickey et all®
found that athletes with MRI confirmed abdominal wall
tears were eight times more likely to require at least six
weeks before returning to play compared to those without
a visible tear. Despite a similar imaging presentation, the
current athlete was returned to full training and competi-
tion at three weeks post injury.

This rehabilitation process (Figure 5) reflects the clinical
application of early and optimal loading principles within a
high-performance setting. Informed by the framework pro-
posed by Glasgow et al.,!! progression was guided by the
athlete’s functional capacity, pain threshold, and perfor-
mance metrics, rather than a fixed phase-based timeline.
Emphasis was placed on controlled mechanical loading to
facilitate tissue repair, neuromuscular control, and perfor-
mance reintegration. The athlete-specific, data-informed
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Table 2. Progressive changes in trunk force output and asymmetry measure using the 1080 Quantum during
rehabilitation. Testing was performed in isotonic mode (5 kg concentric/eccentric load; concentric speed 0.5 m/s,
eccentric speed 1.5 m/s) following 3 submaximal warm-up efforts. Testing order: RP, VP, SB, SR.

Average Force (N)

Peak Force (N)

Date Exercise Left Right Left Right Asymmetry %*
Day 8 VP 262 292 292 320 -12%
Day 10 VP 272 313 297 312 -15%
Day 16 VP 279 318 279 353 -14%
Day 31 VP 223 259 311 338 -16%
Day 59 VP 340 366 438 445 -8%
Day 72 VP 334 366 378 476 -9%
Day 8 SB 162 172 182 181 -6%
Day 10 SB 205 223 248 255 -9%
Day 16 SB 230 189 248 198 18%
Day 31 SB 204 202 224 224 1%
Day 59 SB 225 236 246 273 -5%
Day 72 SB 226 229 258 268 -1%
Day 8 RP 279 241 328 267 14%
Day 10 RP 326 322 370 450 1%
Day 16 RP 268 283 295 293 -6%
Day 31 RP 280 262 311 285 6%
Day 59 RP 277 297 307 378 -7%
Day 72 RP 282 290 316 309 -3%
Day 8 SR 144 143 146 144 1%
Day 10 SR 185 190 201 202 -2%
Day 16 SR 193 194 201 199 0%
Day 31 SR 182 179 188 183 1%
Day 59 SR 205 201 265 254 2%
Day 72 SR 208 212 214 220 -2%

VP = left- and right-hand vertical press, SB = bilateral hands overhead trunk side bend, RP = bilateral hands left and right rotational pull, SR = sling-based rotational pull. Asymmetry

calculated from average force values. *Negative values indicate right side dominance.

approach allowed for continued progression despite persis-
tent asymmetries and may provide an example of how task-
specific rehabilitation can be implemented in an elite sport
context.

In recent years, rehabilitation in elite sport has evolved
from time-based recovery models to criteria-based progres-
sions.1® However, in this case, a data-informed rather than
a data-driven approach was employed, leveraging objective
profiling to guide, but not dictate, clinical decisions.!” This
model reflects the increasing integration of data from tech-
nologies such as the 1080Q, while still allowing clinical
reasoning and athlete feedback to remain central to de-
cision-making. Early loading and progressive exposure to
sprint-specific stress were prioritized, with progression to
high-speed and near-maximal sprinting guided by prede-
fined safety criteria including symptom response, move-
ment quality, and objective performance thresholds. These
criteria were used to support clinical decision-making,
rather than arbitrary timelines in advancing sprint inten-
sity.

Traditional RTP frameworks often emphasize restoration
of bilateral strength or force symmetry as key readiness in-

dicators. However, the interpretation of asymmetry in this
case was based on task-specific relevance and within-ath-
lete trends, rather than comparison to external normative
thresholds, which are not well established for trunk-specific
force profiling in elite sprint athletes. Growing evidence
suggests that perfect symmetry may not always be achieved
prior to RTP, although its role in determining readiness re-
mains unclear.1317 In this case, the athlete demonstrated
measurable asymmetry in two out of four trunk force out-
puts at the time of return but recorded a pain-free personal
best performance (10.08 s) within four weeks of injury.

This outcome may support consideration of a more nu-
anced interpretation of performance readiness. Maestroni
et al.17 caution that rigid adherence to symmetry or iso-
lated strength criteria may not translate into meaningful
reductions in injury risk or improvements in performance,
emphasizing instead the importance of functional capacity
and context-specific readiness. Consequently, this case may
prompt reconsideration of aspects of conventional criteria-
based RTP models and highlights the value of integrated,
athlete-centered decision-making. While the presence of
asymmetry challenged conventional return-to-play crite-
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Force Asymmetry %

Day 8 Day 10

Day 16

Day 31 Day 72

Day 59

Day Post Injury

= Vertical Press (VP)
MDC band (+5%)

—— Side Bend (SB)
Meaningful threshold (+10%)

— Rotational Pull (RP)

Replace with protocol-specific SEM/MDC valu

=== Sling Rotation (SR)
Substantial threshold (+15%)

es where available

Figure 3. Progressive Reduction in Trunk Asymmetry as measured via the 1080 Quantum.

MDC band reflects typical minimal detectable change (~+5%) for isokinetic trunk testing. Thresholds at +10% (clinically meaningful) and +15% (substantial concern) are based on
1080 Quantum normative guidance and return-to-sport literature, replaced with protocol-specific SEM/MDC values where available.

Table 3. Graded Return to Sport Specific Activity: High Speed Running via OptoJump testing performed on a 120
m indoor track using a 30 m approach and 30 m deceleration zone. Athlete wore habitual sprint spikes with 6

min recovery between repetitions.

Day Rep & Effort Maximum Velocity % of Historical Maximum Velocity Symptom Reporting
Prescribed: (m/s) (11.3m/s) (0-10)
Day Rep 1@ 60% 7.4 65% 0/10
8
Rep 2 @ 65-70% 8.7 77% 0/10
Rep 3 @ 80-85% 9.3 82% 1/10
Rep 4 @ 80-85% 9.0 80% 1/10
Day Rep 1 @ 90-100% 10.6 94% 0/10
11
Rep 2 @ 90-100% 10.6 94% 0/10
Rep 3 @ 90-100% 10.5 93% 0/10
Rep 4 @ 90-100% 104 92% 0/10

ria, further examination of the 1080Q data highlighted that
the type and location of these asymmetries were equally
important. Understanding which tasks showed residual
deficits provided valuable insight into their sport-specific
relevance and true functional impact.

The selection of four 1080Q exercises was intended to
capture the multidimensional force-producing capabilities
of the trunk while emphasizing relevance to sprint-specific
function. Sprint acceleration requires high levels of anti-ro-
tational control and contralateral trunk stiffness to coun-
teract the torques generated by the lower limbs during the
early steps out of the blocks.”8 Accordingly, the RP and
SR exercises most closely replicated the functional loading

patterns of sprinting, particularly the rapid rotational con-
trol required during block exit.

Pre-return-to-sport 1080Q testing revealed residual
deficits in the VP and SB exercises, tasks that primarily em-
phasize general vertical and lateral trunk stability and are
less specific to the high demands of sprint acceleration.
These general movements are more representative of trunk
function in rotational or overhead sports (e.g. tennis or
cricket) and less critical to the primary force vector re-
quirements of sprinting. In contrast the RP and SR exer-
cises, which directly reflect the sprint-acceleration-specific
mechanism of injury and require high levels of anti-ro-
tational control, demonstrated near baseline, symmetrical
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Figure 4. Day 74 MRI Showing Near-Complete
Resolution of Abdominal Wall Muscle Tears. White
arrow = internal oblique residual edema

force output.® This distinct pattern may suggest that com-
plete resolution of generalized trunk capacity was not re-
quired for successful RTP in this case as the primary sport-
specific kinetic demands may have been successfully
recovered.!”

A further distinguishing observation in the present case
study was that the VP deficit was noted on the ipsilateral
side, directly contrasting with the contralateral weakness
reported by Eriksrud et al.14 in an elite tennis player. This
discrepancy may reflect individual differences in trunk
loading and motor control strategies rather than funda-

Rehabilitation Process

Returning athlete to competitive sprinting alter competitent abdominal tear
through early loading objective profiling

Diagnosis
Full-thickness tear of
the external oblique,
internal oblique, and

transversus abdominis

!

Reconditioning
Sprint Drills, Acceleration Mechanics
Trunk Strength and Control
1080 Quantum Force Profiling
Asymmetries identified on trunk exceri-

seswere permitted, provided the findings
were data-informed and task-specific

l

Outcome
Pain-Free Lifetime Best Performance

Philosophy

Early, Optimal Loading
Pain Threshold Monitoring
Multidisciplinary
Decision-Making

mental differences in sports mechanics alone. Athletes
commonly adopt unique neuromuscular coordination pat-
terns to achieve stability and force transfer, especially in
the presence of or following injury.!® In this context, the
athlete likely developed a subconscious protective strategy,
resulting in redistributed loading away from the previously
injured region and an altered muscle recruitment pattern
during the single arm vertical press.!8 Such patterns under-
score that asymmetry profiles may reflect adaptive move-
ment strategies rather than residual impairment, reinforc-
ing the critical need to interpret profiling data within the
context of each athlete’s unique mechanics and rehabilita-
tion history.17

Taken together, these observations highlight the poten-
tial importance of interpreting strength data within the
context of the sport and individual-specific movement
strategies, while acknowledging that the relationship be-
tween asymmetry and functional performance remains un-
clear. Functional recovery should be defined by readiness to
perform the key movement patterns of the sport, not by ab-
solute restoration across all test positions. This perspective
aligns with contemporary rehabilitation frameworks advo-
cating individualized, task-specific assessment to bridge
the gap between clinical metrics and performance readi-
ness.'17 Throughout rehabilitation, decisions regarding
load progression and return to competition were made col-
laboratively between the athlete, physiotherapist, and
coach. This Shared Decision-Making (SDM) model balanced
the athlete’s performance objectives with appropriate risk
management, consistent with recommendations for high
performance settings.3 Given the athlete’s competition
timeline and the rarity of this injury in sprinting, an accel-
erated, but evidence-informed RTP approach was adopted.!

Return to Sport

Eligible to compete with
asymmetries still present
despite persistent asymm-

mefries in trunk strength

Figure 5. Rehabilitation process for return to sprinting following abdominal muscle tear as presented in this case

report
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While the timeline could be viewed as aggressive, each pro-
gression was rigidly grounded in performance-based func-
tional criteria, sustained absence of pain, and the athlete’s
psychological readiness and confidence.l® The successful
outcome illustrates that when contextual risk is understood
and collaboratively managed, early reintegration into high-
speed training can be achieved safely. In high stake envi-
ronments, accelerated timelines may reflect calculated risk
tolerance shared across the multi-disciplinary team. This
case provides an example of how interdisciplinary commu-
nication, athlete empowerment and functional criteria may
contribute to effective rehabilitation and successful return
to performance.

To complement the clinical and performance data, the
following summarizes the athlete’s reflections on his reha-
bilitation experience (the athlete’s original reflections can
be found in Appendix 4). From the athlete’s perspective,
the injury experience was initially marked by disbelief and
denial. Despite recognizing the severity of the pain dur-
ing the second step out of the starting blocks, he contin-
ued to compete through his heat and semifinal before ac-
cepting that withdrawal from the national championship’s
final was necessary. The immediate emotional impact was
profound, as the event had been pivotal in his attempt to
qualify for the World Championships. Following medical
assessment and MRI confirmation of a full-thickness tear
involving three abdominal wall muscles, he described the
diagnosis as “the worst-case scenario come true.” Early
support from his family, coach, and performance staff at the
Sport Ireland Institute was instrumental in reorienting his
focus toward recovery.

The athlete reflected that a key feature of his rehabilita-
tion was shifting away from a diagnosis-based or time-dri-
ven plan toward one guided by pain, function, and perfor-
mance. He appreciated that rehabilitation was structured
around what he could do rather than what was prohibited,
noting that “each session showed me I could do more than I
thought.” This approach provided him with daily structure
and a renewed sense of control at a time when he feared
losing an entire competitive season.

As the program progressed, the athlete’s confidence
grew in parallel with objective improvements in testing. He
particularly valued the regular 1080 Quantum sessions, de-
scribing them as a tangible way to “see progress in real
time.” He noted that although small strength differences
persisted, he felt physically and psychologically prepared to
compete, emphasizing that “the feedback gave me confi-
dence I was ready.” This sentiment reinforces the data-in-
formed, not data-driven philosophy underpinning the case,
where objective measures supported but did not dictate
readiness decisions.

The decision to return to competition was made collab-
oratively among the athlete, his coach, and the rehabilita-
tion team. He acknowledged the process as “aggressive but
justified,” recognizing the careful balance between risk and
performance opportunity. His first race back, in which he
recorded a lifetime best performance - was described as “a
storybook ending,” transforming the injury from a setback
into a source of personal and professional growth. His re-

flections underscore the value of shared decision-making,
individualized progression, and psychological readiness as
integral components of successful return to performance.

This case report provides preliminary observations relevant
to early trunk loading in speed athletes, specifically noting:

1. Early, optimal loading may be safely applied to com-
plex trunk injuries when guided by pain and move-
ment quality.

2. Sport-specific rehabilitation may benefit from reflect-
ing the mechanical demands of the discipline - in
sprinting and specifically blocks acceleration, empha-
sizing anti-rotation and stiffness control.

3. Objective monitoring tools may help inform, but not
replace, clinical reasoning and collaborative decision-
making.

4. Functional performance, not absolute symmetry, may
be a more relevant RTP criterion in elite populations.

Future work should explore longitudinal tracking of
trunk loading asymmetries, their relationship to sprint me-
chanics, and whether such findings persist or normalize
with ongoing training.

This report represents a single case in a highly con-
trolled performance environment, limiting generalizability
to broader populations. Quantitative data such as muscle
architecture or EMG activation were not collected, and 1080
Quantum data were limited to selected exercises. While ef-
forts have been made to outline key components of the re-
habilitation process, some aspects of exercise prescription
and progression were individualized and may not be fully
reproducible, which is an inherent limitation of applied
case report methodology. The athlete’s motivation and elite
conditioning may have accelerated recovery relative to typ-
ical cases. Nonetheless, the insights derived from this case
provide valuable guidance for practitioners managing high-
grade trunk injuries in speed-based sports.

CONCLUSIONS

This case report describes the application of an early, op-
timally loaded, and data-informed rehabilitation model in
the management of a high-grade abdominal wall injury
in an elite sprinter. The integration of objective profiling
and graded exposure to sprint-specific loading was associ-
ated with a safe, and functionally relevant return to per-
formance over a relatively short timeframe. A personal best
was recorded at first competition post injury. Persistent
asymmetries in less sport-specific trunk tasks were ob-
served alongside successful return to performance, high-
lighting the potential importance of interpreting objective
data within the context of sport- and individual-specific
function rather than rigid symmetry criteria. This case sup-
ports the value of shared decision-making, continuous
monitoring, and individualized progression in bridging the
gap between tissue healing, training readiness, and elite
performance outcomes.
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