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Anneotation. Liver pain syndrome in athletes is a condition characterized by discomfort or pain
in the right upper quadrant of the abdomen during or after physical activity. This syndrome is
frequently associated with excessive physical Harpy3ka, circulatory disturbances, metabolic
dysfunctions, dehydration, improper nutrition, and hepatobiliary stress. Athletes involved in
endurance sports, weightlifting, and high-intensity training are particularly vulnerable.
Effective rehabilitation is essential to restore hepatic function, reduce pain, improve athletic
performance, and prevent long-term complications. This article analyzes contemporary
rehabilitation methods for liver pain syndrome in athletes, including physical rehabilitation,
physiotherapy, nutritional correction, pharmacological support, breathing exercises, and
recovery monitoring.
Keywords: Liver pain syndrome, athletes, rehabilitation, hepatobiliary system, sports
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Introduction
Modern sports place considerable physiological demands on the human body. Intense training,
prolonged physical exertion, improper dietary habits, dehydration, and metabolic stress often
affect the hepatobiliary system. Among athletes, liver pain syndrome is increasingly recognized
as a functional disorder associated with disturbances in hepatic blood circulation, biliary
dysfunction, or muscular overstrain around the liver region. The syndrome manifests as pain
or heaviness in the right hypochondrium during physical activity and can negatively influence
athletic performance and recovery.
Athletes participating in endurance sports such as marathon running, cycling, football,
wrestling, rowing, and weightlifting are especially susceptible to liver-related discomfort
because of increased intra-abdominal pressure and high oxygen demand during exercise. In
many cases, the condition is not associated with severe structural liver disease but rather with
functional overload and vascular congestion. However, if ignored, persistent symptoms may
contribute to chronic hepatobiliary complications and decreased sports efficiency.
Literature Review
Scientific studies in sports medicine indicate that liver pain syndrome among athletes is often
connected with functional hepatic congestion caused by excessive physical activity.
Researchers have reported that high-intensity exercise may temporarily reduce splanchnic
blood flow while increasing systemic circulation demands. This imbalance contributes to
ischemic stress and pain sensations in the liver area.
According to sports physiologists, the syndrome frequently appears in poorly conditioned
athletes or during abrupt increases in training intensity. Some authors emphasize the role of
diaphragmatic dysfunction and improper breathing patterns in the development of liver pain.
During intense exercise, shallow breathing may increase tension around the hepatic ligaments
and diaphragm, producing discomfort in the right upper abdomen.
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Methods

This article uses analytical and comparative research methods based on scientific literature,
sports medicine reports, rehabilitation protocols, and clinical observations related to liver pain
syndrome in athletes. The rehabilitation approaches analyzed in this study include:

. Therapeutic physical exercises;

. Respiratory rehabilitation methods;

. Physiotherapy procedures;

. Nutritional rehabilitation;

. Pharmacological and hepatoprotective support;
. Recovery monitoring systems.

The effectiveness of rehabilitation interventions was evaluated according to the following
criteria:

. Reduction in pain intensity;

. Improvement in liver function indicators;

. Recovery of athletic performance;

. Prevention of symptom recurrence;

. Improvement in general physical adaptation.

The study also compares conservative rehabilitation strategies commonly applied in sports
medicine practice.

Results

In sports medicine, managing discomfort or dysfunction in the right upper quadrant (RUQ) of
the abdomen is a highly specialized process. True "liver pain syndrome" in athletes is relatively
rare but can manifest through complex physiological mechanisms.

The primary culprits are typically Exercise-Induced Transient Abdominal Pain (ETAP)—
commonly known as a "side stitch" which often originates from mechanical stress on visceral
ligaments—or transient hepatic congestion caused by shifted blood flow, altered hepatocyte
membrane permeability, or oxidative stress during intense, prolonged exertion.

Rehabilitation requires a multi-layered approach prioritizing diagnostic safety, load
adjustment, and physical retraining.

Differential Diagnosis & Risk Stratification

Before starting any physical rehabilitation program, it is essential to rule out systemic,
infectious, or structural pathologies.

[Right Upper Quadrant Pain]

—P» Systemic Check: Rule out Hepatitis, Cholecystitis, Liver Hemangioma

——P Sports-Specific Check: Assess Hepatotoxic Supplements, ETAP, Hepatic
Congestion

Critical Safety Metric: A complete standard liver panel (ALT, AST, ALP, GGT) must be
performed. If transaminases (ALT/AST) are moderately elevated due to exercise-induced
muscle damage, a 7-day complete exercise cessation test should be applied. If values normalize
following rest, an exercise-induced etiology is confirmed.

Structured Rehabilitation Protocol

An effective rehabilitation plan shifts away from total immobilization, focusing instead on
active recovery, core stabilization, and breathing mechanics.
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1.Acute Load Modification:Phase 1: Days 1-7.

Immediately reduce high-intensity training volume by 50-60%. Eliminate all high-impact
eccentric loading (e.g., downhill running, heavy plyometrics) that increases intra-abdominal
pressure and visceral jarring. Substitute with low-impact, steady-state cardiovascular exercise
(e.g., stationary cycling or swimming) kept strictly under the anaerobic threshold.

Respiratory & Diaphragmatic Retraining:Phase 2: Days §—14.

ETAP and hepatic congestion are frequently aggravated by poor diaphragmatic excursion,
which alters localized blood flow. Initiate daily deep belly (diaphragmatic) breathing protocols
(e.g., 4-7-8 pacing) to decrease mechanical pulling on the hepatocapsular ligaments. Train the
athlete to synchronize exhalations with the foot strike of the opposite (left) leg during running
loops to minimize structural impact on the liver side.

Visceral & Core Stabilization:Phase 3: Weeks 3—4.

Integrate static core engagement routines that avoid excessive intra-abdominal pressure spikes.
Focus on the transverse abdominis and internal/external obliques using modified planks, bird-
dogs, and Paloff presses. Avoid heavy, valsalva-dependent lifts (such as maximal squats or
deadlifts) which restrict venous return from the hepatic portal system.

Gradual Functional Re-entry:Phase 4: Week 5+.

Systematically reintroduce sport-specific multi-planar movements. Monitor the athlete closely
for localized dull aches in the subcostal margin. If any breakthrough discomfort occurs,
immediately halt the session, return to Phase 2 metrics, and re-evaluate hydration status and
pre-exercise nutritional timing.

Nutritional and Ergogenic Adjustments

Organ health in athletes is deeply linked to systemic metabolic demand. The following
modifications should be implemented alongside physical rehabilitation:

. Pre-Exercise Fasting Windows: Ensure the athlete consumes their last solid meal 3 to
4 hours prior to intense exertion. This minimizes the volume of splanchnic blood flow
dedicated to digestion, freeing up vascular capacity and mitigating hepatic congestion during
exercise.

. Oxidative Stress Mitigation: Intense exercise boosts $\gamma$-glutamyltransferase
(GGT) and markers of liver stress due to cellular oxidation. Prioritize clean, micronutrient-
dense dietary strategies rich in natural antioxidants over unverified synthetic performance-
enhancing supplements.

. Elimination of Hepatotoxic Compounds: Conduct a rigorous screening of all
ergogenic aids, pre-workout formulas, and NSAIDs (Non-Steroidal Anti-Inflammatory Drugs).
Chronic use of these substances can stress hepatic clearance pathways and masquerade as or
worsen exercise-induced upper abdominal pain.

Discussion

The findings demonstrate that liver pain syndrome in athletes is primarily a functional and
reversible condition when managed appropriately. Rehabilitation strategies focusing on
circulatory improvement, respiratory correction, and metabolic recovery provide the most
effective outcomes.

One of the major rehabilitation principles is gradual adaptation. Sudden return to intensive
training often leads to symptom recurrence. Therefore, rehabilitation programs should
progressively increase physical load while continuously monitoring athlete condition.
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The role of breathing rehabilitation deserves particular attention. Many athletes develop
improper breathing habits during intense exercise, contributing to diaphragmatic tension and
hepatic discomfort. Integrating respiratory training into sports rehabilitation programs may
significantly reduce recurrence rates.
Another important factor is nutritional management. Sports-related dietary mistakes frequently
increase hepatic stress. Rehabilitation specialists should collaborate with sports nutritionists to
optimize dietary intake and hydration.
Conclusion
Liver pain syndrome is a common functional disorder among athletes exposed to intense
physical narpy3ka and metabolic stress. Although the condition is often reversible, inadequate
management may negatively affect athletic performance and long-term health.
Comprehensive rehabilitation methods—including therapeutic exercises, breathing
rehabilitation, physiotherapy, nutritional correction, and medical support—demonstrate high
effectiveness in reducing pain and restoring functional capacity. Early diagnosis and
individualized rehabilitation planning are essential for successful recovery.
Modern sports medicine should prioritize preventive rehabilitation strategies, proper training
adaptation, and continuous monitoring of athletes’ hepatobiliary health. Integrating
multidisciplinary rehabilitation approaches can significantly improve athlete recovery, reduce
recurrence, and support long-term sports performance.
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