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Introduction: Primary spontaneous pneumothorax (PSP) is characterized by the accumulation of air in 

the pleural space without evident underlying lung disease. Its incidence is higher among young, tall, and 

slender men, with high-performance athletes being a risk group due to Valsalva maneuvers, sudden 

intrathoracic pressure changes, and repetitive thoracic microtrauma. Management ranges from observation 

to surgery, with recurrence as the main complication and early surgical intervention as the most effective 

strategy to reduce it. 

Objective: To describe the clinical management, return-to-sport (RTS) program, and postoperative 

evolution of a 21-year-old Chilean professional goalkeeper with left-sided PSP treated surgically with 

apicectomy and talc pleurodesis via video-assisted thoracoscopic surgery (VATS). 

Methods: Descriptive case report. The patient presented with sudden chest pain during warm-up phase 

of training, without trauma history. Initial evaluation revealed sinus tachycardia and an oxygen saturation 

of 95% on room air. Chest X-ray confirmed a moderate left pneumothorax (30%), later characterized by 

an apical subpleural bulla on computed tomography. Apicectomy and talc pleurodesis were performed by 

VATS, with favorable evolution and hospital discharge on the third day. 

Results: The patient presented a moderate left pneumothorax (30%) with an apical bulla. The surgical 

intervention was successful, with hospital discharge on day 3 and no immediate complications. A four-

phase RTS protocol was implemented, lasting a total of 62 days. Premature progression during phase 2 

triggered symptoms that required plan adjustment. Final clearance was granted after completing all stages 

according to established milestones. 

Conclusion: Early surgical management of PSP in a high-performance athlete was associated with full 

functional recovery and return to competition in approximately eight weeks, without clinical recurrence 

during the first three months of follow-up, although longer observation is required given the persistent risk 

of recurrence over time. The implementation of a supervised and structured RTS protocol, primarily 

guided by functional criteria and close clinical monitoring, allowed progressive and safe reintegration 

into competitive activity and may serve as a basis for future schemes in athletes with PSP. Regarding 

home ventilatory exercises, the use of a volumetric incentive spirometer was employed as a tool to 

organize and support adherence to deep-breathing practice at home, but its role should be interpreted as 

complementary within the rehabilitation program, since current evidence has not consistently shown it to 

be superior to conventional respiratory physiotherapy. 

Keywords: spontaneous pneumothorax; sports; soccer; pleurodesis; return to sport; Chile. 
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Resumen: 

Introducción: El neumotórax espontáneo primario (PSP) se caracteriza por la acumulación de aire en el 

espacio pleural sin enfermedad pulmonar subyacente evidente. Su incidencia es mayor en varones jóvenes, 

altos y delgados, siendo los deportistas de alto rendimiento un grupo de riesgo debido a las maniobras de 

Valsalva, los cambios súbitos de presión intratorácica y los microtraumas torácicos repetitivos. El manejo 

varía desde la observación hasta la cirugía, siendo la recurrencia su principal complicación y el manejo 

quirúrgico temprano la estrategia más eficaz para reducirla. 

Objetivo: Describir el manejo clínico, el programa de retorno al deporte (RTS) y la evolución postoperatoria 

de un arquero profesional chileno de 21 años con PSP izquierdo tratado quirúrgicamente mediante 

apicectomía y pleurodesis con talco por toracoscopía videoasistida (VATS). 

Metodología: Reporte de caso descriptivo. El paciente presentó dolor torácico súbito durante la fase de 

movilidad articular del entrenamiento, sin antecedente traumático. La evaluación inicial demostró taquicardia 

sinusal y saturación de oxígeno del 95% en aire ambiente. La radiografía confirmó un neumotórax izquierdo 

moderado (30%), posteriormente caracterizado por bulla apical subpleural en tomografía computarizada. Se 

realizó apicectomía y pleurodesis con talco por VATS, con evolución favorable y alta hospitalaria al tercer 

día. 

Resultados: El paciente presentó neumotórax izquierdo moderado (30%) con bulla apical. La intervención 

quirúrgica fue exitosa, con alta hospitalaria a los 3 días sin complicaciones inmediatas. Se implementó un 

protocolo de RTS de 4 etapas con duración total de 62 días. La progresión prematura durante la fase 2 generó 

síntomas que requirieron reajuste del plan. El alta definitiva se obtuvo tras completar todas las etapas según 

hitos.  

Conclusión: El manejo quirúrgico temprano del PSP en un atleta de alto rendimiento se asoció a una 

recuperación funcional completa y a un retorno competitivo en aproximadamente ocho semanas, sin 

recurrencia clínica durante los primeros tres meses de seguimiento, aunque se requiere un control más 

prolongado dada la persistencia del riesgo de recurrencia en el tiempo. La implementación de un protocolo 

de RTS supervisado y estructurado, basado principalmente en criterios funcionales y en la monitorización 

clínica estrecha, permitió una reintegración progresiva y segura a la actividad competitiva y podría servir de 

base para futuros esquemas en deportistas con PSP. En cuanto a los ejercicios ventilatorios domiciliarios, el 

uso de un espirómetro volumétrico se empleó como apoyo para organizar y favorecer la adherencia a la 

respiración profunda en el domicilio, pero su papel debe interpretarse como complementario dentro de la 

rehabilitación, ya que la evidencia disponible no ha demostrado de forma consistente que sea superior a la 

fisioterapia respiratoria convencional. 

Palabras clave: neumotórax espontáneo, deporte, fútbol, pleurodesis, retorno al deporte, Chile. 

 

1. Introduction 

Primary spontaneous pneumothorax (PSP) is defined as the presence of air within the pleural 

space without evidence of underlying lung disease or relevant trauma history (1). Its annual 

incidence ranges between 9 and 14 cases per 100,000 men and between 2 and 6 per 100,000 women, 

with a clear predominance in young, tall, and slender males (2). Factors such as conventional 

smoking markedly increase the risk, while electronic cigarette use (vaping) has emerged as a novel 

cause associated with inflammatory alveolar damage and increased intrapulmonary pressure (3,4). 

In sports, the risk of PSP increases in disciplines involving Valsalva maneuvers, sudden shifts in 

intrathoracic pressure, or repetitive chest impacts, such as soccer, martial arts, and weightlifting (5–

7). Recent evidence suggests that approximately 15% of PSP episodes in young adults are 

associated with vigorous physical activity, with soccer goalkeepers and athletes performing 
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explosive movements or forced trunk torsions being particularly vulnerable due to cumulative 

thoracic microtraumas (5–7). The central pathophysiology involves the rupture of apical subpleural 

bullae—lesions arising from alterations in pneumocyte apoptosis and extracellular matrix 

degradation, which create areas of reduced compliance that yield under sudden increases in intra-

alveolar pressure (4, 8, 9). 

Clinically, PSP presents sudden pleuritic pain and dyspnea and may be accompanied by atypical 

symptoms such as referred abdominal pain or palpitations, which can delay diagnosis (9). Upon 

physical examination, characteristic findings include decreased or abolished vesicular breath 

sounds, hyperresonance to percussion, asymmetrical chest expansion, and, in some cases, cervical 

or upper thoracic subcutaneous emphysema (5). In athletes, these signs can be misdiagnosed as 

musculoskeletal injuries or acute respiratory fatigue, making targeted clinical evaluation of 

particular importance (5). 

Diagnosis combines clinical findings with imaging modalities. Bedside lung ultrasound is currently 

the most sensitive tool, offering high diagnostic accuracy by demonstrating the absence of the 

sliding sign and the presence of A-lines (1). A posteroanterior chest X-ray is typically sufficient to 

confirm and estimate the extent of the pneumothorax; a pleural separation near 2 cm at the hilum 

level is associated with significant lung collapse, although therapeutic decisions should be primarily 

guided by symptoms and clinical stability (1,8). In complex or recurrent cases, computed 

tomography (CT) is useful to characterize subpleural bullae and plan surgical interventions (4). 

Therapeutic management depends on the magnitude of the collapse and the patient's clinical status. 

Conservative management has been shown to achieve lung re-expansion comparable to that 

obtained via invasive interventions within a period of approximately eight weeks (10). However, in 

cases of persistent air leak, large PSP (7), or recurrence, video-assisted thoracoscopic surgery 

(VATS) with bullectomy and pleurodesis constitutes the most effective strategy, reducing 

recurrence from approximately 30–40% to a range of 4–10% (8, 9, 11). 

In high-performance athletes, PSP represents a clinical challenge that extends beyond acute 

management, as recurrence compromises both respiratory function and competitive continuity. 

According to available population data, the overall recurrence rate reaches 32%, concentrated 

within the first year following the initial event, while longitudinal studies report a 5-year probability 

close to 25%, particularly in young patients without comorbidities (2,12). In certain series, this 

value can reach up to 54%, underscoring the necessity of preventive surgical strategies and 

structured follow-up. Following intervention via VATS with bullectomy and pleurodesis, 

recurrences decrease to 4–10%, depending on the cohort and the technique applied (8, 9, 11, 13). 

Despite these advances, standardized return-to-sport (RTS) protocols specifically designed for elite 

athletes are lacking, and current recommendations are derived from observational studies or general 

populations (1, 8, 9). 

In this context, we present the clinical case of a professional goalkeeper with PSP treated through 

early surgical intervention and a structured RTS protocol. The objective is to describe an integrated 

approach combining surgery and rehabilitation, highlighting the role of multidisciplinary follow-up 

in optimizing recovery and mitigating recurrence risk in professional athletes. 

2. Case Report 

We present a 21-year-old male professional soccer goalkeeper, weighing 82.7 kg, height 

1.87 m, with a meso-ectomorphic somatotype (endo 1.7 – meso 5.3 – ecto 2.8). He had no history 

of prior pneumothorax or conventional smoking, though he reported intermittent recreational use 

of electronic cigarettes (vaping) approximately twice a month. During a routine training session, 
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during the initial phase of joint mobility exercises involving forward shoulder circumductions 

combined with low-intensity jogging and without associated thoracic trauma, the player stopped 

running and attempted to crouch to sit on the ground. At that moment, he developed sudden-onset 

sharp, stabbing left-sided chest pain accompanied by moderate-exertion dyspnea, a sensation of an 

inspiratory catch, palpitations, and mild diaphoresis. He was immediately removed from training 

and evaluated by the team physician, who documented sinus tachycardia at 125 bpm and an oxygen 

saturation of 95% on room air. Physical examination revealed bilaterally preserved vesicular breath 

sounds without tympanism or dullness to percussion. Due to the acute chest pain and the inability 

to rule out potentially severe conditions on the field, he was transferred to a hospital for further 

evaluation. 

In the emergency department, sinus tachycardia persisted, confirmed by a 12-lead ECG. Bedside 

lung ultrasound demonstrated the absence of left pleural sliding, a finding consistent with 

pneumothorax, which was subsequently confirmed by a chest X-ray showing a left pneumothorax 

estimated at 30% of the hemithoracic volume. A chest computed tomography (CT) scan 

characterized the condition, revealing left apical subpleural bullae without significant mediastinal 

shift (Figures 1 and 2). 

 

Figure 1. Chest computed tomography (axial and sagittal views in lung window) demonstrating a moderate left-

sided pneumothorax associated with minimal pleural effusion, coexisting with a small apical bulla. 
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Figure 2. Chest computed tomography (axial and sagittal views in lung window) demonstrating a moderate left-

sided pneumothorax associated with minimal pleural effusion, coexisting with a small apical bulla 

On the second day of hospitalization, the patient was evaluated by the thoracic surgery team, who 

indicated a left apicectomy with talc pleurodesis via video-assisted thoracoscopic surgery (VATS). 

The postoperative course was satisfactory, with adequate pain control and good lung re-expansion 

documented radiologically. 

The total hospital stay was three days, after which he was discharged with a volumetric incentive 

spirometer provided by the clinic and recommendations to continue respiratory exercises at home 

under the medical supervision and follow-up of the club's staff. During the post-discharge period, 

the player maintained daily telephone contact with the club's treating physician, experiencing no 

incidents or symptoms of recurrence. 

Given that a literature search failed to identify specific RTS protocols for high-performance athletes 

with PSP, a narrative review was conducted in PubMed/MEDLINE without language restrictions 

using combinations of the terms “spontaneous pneumothorax”, “athletes”, “sports”, “return to 

sport”, "return to play”, “soccer”, and “pleurodesis”. Case reports, case series, narrative reviews, 

and clinical practice guidelines published from 2000 onward were included; no clinical trials or 

specific consensuses standardizing RTS protocols in athletes following this condition were 

identified. Consequently, a structured, progressive four-stage program was designed with an 

estimated duration of eight weeks. 

The first stage (weeks 1–2) focused on pain management and home-based pulmonary rehabilitation 

through walking and low-intensity stationary cycling, complemented by breathing exercises using 

a volumetric incentive spirometer (Figure3). All activities were remotely supervised by the team 

physician through regular telephone follow-ups. The end of this stage was established after a 

satisfactory postoperative evaluation by the surgeon, with a chest X-ray showing complete lung re-

expansion (Figure 4), and the expiration of the medical leave issued during hospitalization, allowing 

the athlete to resume in-person rehabilitation at the club's facilities. 
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Figure 3. Volumetric spirometer device provided by the medical team. 

 

Figure 4. AP chest X-ray performed and reviewed by the treating thoracic surgeon during follow-up consultation 

indicating medical discharge 

The second stage (weeks 3–5) aimed to recover muscle mass and lung capacity through a 

progressive physical reconditioning program developed at the club under direct medical 

supervision. Activities included muscle strengthening with progressive loads, moderate-intensity 

cardiovascular training, and neuro-training for visuo-motor coordination. 

During the second week of Phase 2, while attempting to advance prematurely to the next stage of 

the protocol, the player began goalkeeper-specific on-field drills consisting of lateral movements 

with diving saves to catch the ball. During this session, he experienced acute pain in the costal 

region near the pleurostomy scar, exacerbated by deep breathing, with an estimated intensity of 

6/10. He was immediately removed from training and evaluated on-site by the physician team. 

Initial assessment revealed normal blood pressure, a heart rate of 150 bpm, oxygen saturation of 

98%, and mild tachypnea at 25 breaths per minute, without other signs of hemodynamic instability 

or progressive respiratory compromise. After 90 minutes in a supine position and supervised rest, 

his heart rate decreased to 80 bpm, he remained normotensive, and the pain resolved to 1/10, 

described by the player as "a bruise under the scar." Warnings regarding red-flag symptoms were 

reinforced, and a telephone follow-up was conducted that evening with no recurrence of symptoms. 

The following day he was asymptomatic and resumed Phase 2 as planned, avoiding further 

premature advancement into goalkeeper-specific on-field drills. This episode underscored the 
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importance of adhering to the timelines established in the protocol. The stage concluded when the 

athlete completed full reconditioning sessions without symptoms and obtained medical clearance 

to begin specific goalkeeping work. 

Throughout the entire RTS program, progression between phases was primarily defined by the 

presence or absence of symptoms (chest pain, dyspnea, sensation of an inspiratory catch, or 

disproportionate fatigue) rather than predetermined heart rate targets or other objective parameters. 

In Phase 2, which focused on general physical strengthening and reconditioning, exercises 

promoting Valsalva maneuvers (e.g., maximal or submaximal lifts with breath-holding) were 

deliberately avoided, favoring submaximal loads with continuous breathing. Following the 

described episode of costal pain when trying to accelerate reincorporation into goalkeeper-specific 

movements, it was decided to restrict diving and chest impacts against the ground until Phase 4, 

once general aerobic and strength reconditioning were completed and tolerance to physical demands 

was demonstrated without symptoms. 

The third stage (weeks 6–7) consisted of unopposed technical training, focusing on the progressive 

reintroduction of goalkeeper-specific gestures. Under the supervision of the goalkeeping coach, 

non-contact technical exercises were performed, initially excluding diving or landings with chest 

impact on the ground. This phase concluded when the athlete demonstrated complete execution of 

technical skills without pain or dyspnea. The fourth and final stage (weeks 8–9) consolidated 

progressive integration into team dynamics. The player first participated in controlled opposed 

drills, advancing to small-sided games, and finally to real match situations, serving as the 

professional squad's third goalkeeper. 

Final medical clearance was granted after verifying full tolerance to the physical and technical 

demands of competitive training, completing a total of 62 days (8 weeks and 6 days) from the start 

of the RTS program. The athlete fully returned to sports activity at his pre-event level, tolerating 

similar in-season training loads and remaining asymptomatic to date during a 3-month follow-up 

period. 

Table 1. Summary of the proposed RTS stages 

3. Discussion 

We present the case of a 21-year-old Chilean professional goalkeeper with left primary 

spontaneous pneumothorax (PSP) treated surgically via left apicectomy and talc pleurodesis 

Phase Objective Timeline Observations 

Phase 1 Late postoperative period. Pain 

control, ventilatory exercises, and 

mobility 

Weeks 1 - 2 Responds well to ventilatory 

exercises. 

Phase 2 Physical reconditioning. 

Strengthening and cardiovascular 

capacity. 

Weeks 3 – 5 Incident (week 4): Palpitations, 

dyspnea, and pain due to premature 

progression. Plan successfully 

readjusted 

Phase 3 Return to sport without opposition. Weeks 6 – 7 Progresses without complications. 

Phase 4 Return to sport with opposition. Weeks 8 - 9 Good load tolerance. Participation as 

the team's third goalkeeper. 

Medical 

Clearance 

Final clearance for competition. End of week 9 Total RTS time: 9 weeks (62 days). 
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through video-assisted thoracoscopic surgery (VATS). This procedure is considered the gold 

standard to reduce the risk of recurrence, which can reach up to 54% in the athletic population with 

conservative management (6, 14). This surgical approach is particularly relevant for elite athletes, 

where recurrence not only compromises health but also carries professional, competitive, and 

performance consequences (8, 9). 

The incidence of PSP in athletes is higher than that reported in the general population (2, 3), 

particularly in disciplines that combine Valsalva maneuvers, sudden shifts in intrathoracic pressure, 

or repetitive chest impacts (4, 5). Early diagnosis is crucial to prevent serious complications such 

as tension pneumothorax or hemopneumothorax, given that in a sporting context, initial 

symptoms—such as chest pain or mild dyspnea—can easily be mistaken for muscular fatigue or 

overexertion. In this regard, surgical indications in athletes extend beyond conventional criteria, 

prioritizing the reduction of recurrence risk and ensuring safety during high-demand sports practice 

(9, 10). 

A key finding in this case was the lack of standardized RTS protocols for athletes with PSP, 

necessitating clinical decision-making based on experience and individual judgment. The adverse 

event during Phase 2—acute costal pain near the pleurostomy scar, tachycardia, and mild tachypnea 

upon early introduction of on-field goalkeeper exercises—highlights the delicate nature of 

transitioning from general reconditioning to high-demand technical maneuvers. From a 

biomechanical perspective, lateral movement followed by diving onto the operated hemithorax 

involves repeated impacts and shear forces on the rib cage and scar tissues. This likely explains the 

abrupt pain and autonomic response observed, rather than a critical increase in intrathoracic 

pressure from Valsalva maneuvers or maximal upper body efforts. This case suggests that in 

intermediate phases of return to sport, the primary risk factor is not solely global cardiovascular 

intensity, but early exposure to dives and direct impacts on the surgical site. Consequently, reserving 

these specific maneuvers for advanced stages of the protocol, once general aerobics and strength 

reconditioning are consolidated, represents a key recommendation (6,7). This episode reaffirms that 

return to play must be progressive and supervised, emphasizing medical education on post-surgical 

exercise physiology and individual functional monitoring. 

A relevant limitation of the proposed protocol is that progression between phases was guided 

primarily by the presence or absence of clinical symptoms (chest pain, dyspnea, disproportionate 

fatigue) rather than objective internal or external load parameters. While this approach is practical 

in a sports setting and allowed adaptation based on tolerance, it carries the risk of underestimating 

potentially excessive loads in highly motivated subjects with high pain thresholds, or 

overemphasizing transient discomfort related to the healing process. Ideally, future protocols should 

complement clinical symptomatic criteria with quantifiable indicators, such as submaximal strength 

percentages, predefined cardiovascular intensity zones, or external load metrics, to improve the 

reproducibility of the RTS and reduce the probability of adverse events during intermediate phases. 

Another aspect of interest was the implementation of home ventilatory exercises as part of the 

rehabilitation plan. Literature distinguishes between volume-based spirometers (volumetric 

incentive spirometers) and pressure-based spirometers (threshold or resistive devices). The former 

aim is to promote alveolar expansion and sustained ventilation, while the latter train inspiratory 

muscle strength through adjustable resistance loads (15–17). However, available evidence across 

various clinical contexts has not consistently shown that the routine use of incentive spirometers 

provides clinically relevant benefits over guided deep-breathing exercises or conventional chest 

physiotherapy, particularly regarding the prevention of pulmonary complications and overall 

functional evolution (18,19). In this context, although these devices have historically been 

considered almost a minimum requirement in many respiratory rehabilitation schemes, recent 

evidence suggests that well-structured deep-breathing programs and conventional physiotherapy 

can achieve comparable results without systematic use, highlighting the need to redefine their role 
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within protocols. In this case, the patient received a volumetric incentive spirometer at discharge, 

and its use was primarily oriented toward structuring and facilitating adherence to deep-breathing 

exercises at home under medical follow-up. Therefore, it is more appropriate to interpret it as a 

complementary tool within the respiratory rehabilitation program, rather than an indispensable 

component of postoperative management following PSP. 

A recent study analyzed the evolution of PSP in athletic and non-athletic populations, comparing 

different treatment strategies—mainly transaxilar thoracotomy with iodine pleurodesis and 

thoracostomy with pleurodesis, without including minimally invasive techniques like VATS with 

talc pleurodesis used here (11). In that series, patients undergoing open surgery returned to activity 

for around four weeks, while those treated with chest drainage and pleurodesis did so between eight 

and twelve weeks, with isolated recurrences and no significant differences between groups. The 

recovery times described are comparable to those in this report; however, differences in surgical 

approach, the absence of structured return protocols, and sample heterogeneity limit direct 

comparison. These findings reinforce the need for prospective series in athletes to objectively 

evaluate optimal times and functional criteria for returning to sport after PSP. 

Complementarily, it is suggested to strengthen the training of team physicians in the initial 

management of acute chest pain and suspected pneumothorax, including basic lung ultrasound 

training and the availability of instruments for initial stabilization. Likewise, it is recommended to 

establish coordinated referral and transport protocols to hospitals with experience in thoracic 

surgery to optimize diagnosis and treatment times in these emergencies. 

Finally, the progressive and supervised RTS proposal developed in this case offers a structured and 

reproducible alternative for athletes who have suffered PSP and could serve as a reference model 

for future multicenter research oriented toward validating objective parameters for tracking and safe 

return to competition. 

4. Conclusions 

PSP in high-performance athletes constitutes a diagnostic and therapeutic challenge, 

particularly due to its potential impact on competitive continuity. The present case highlights the 

importance of early recognition of acute chest pain during sports practice and the need for medical 

teams trained in initial evaluation and timely referral to specialized centers. 

In the case presented, management via left apicectomy and talc pleurodesis by VATS was 

associated with a favorable postoperative evolution, successful return to competition in 

approximately eight weeks, and no evidence of clinical recurrence during the first three months of 

follow-up. However, considering that the risk of PSP recurrence remains elevated especially during 

the first 12 months following the event, these results must be interpreted with caution and require 

prolonged follow-up to confirm the absence of new episodes. Likewise, the incorporation of a 

progressive and supervised RTS program minimized risks and optimized functional adaptation in 

this athlete, providing a structured proposal that could serve as a basis for developing future 

management guidelines in athletes with PSP, while recognizing the limitations inherent to a case 

report. Additionally, the fact that phase progression was guided primarily by clinical symptoms 

reinforces the need for future protocols to also integrate objective internal and external load 

indicators to enhance the reproducibility and safety of the return to sport. Regarding home 

ventilatory exercises, these were performed with the support of a volumetric incentive spirometer 

provided at discharge, which facilitated the structure and monitoring of home breathing practice; 

however, given the lack of a control group and available evidence showing that incentive spirometry 

is not consistently superior to deep-breathing programs and conventional physiotherapy, functional 

recovery cannot be attributed exclusively to this device. Its role should be understood as 

complementary rather than indispensable in the postoperative management of PSP. 
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Collectively, this report reinforces the need to protocolize RTS strategies, standardize surgical 

criteria in athletes, and promote the continuous education of sports medical personnel in acute 

thoracic pathologies. 
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