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INTRODUCTION:
The aeromedical community’s understanding of the

biomedical implications of spaceflight exposure has 
expanded tremendously in recent years. 

Nearly every physiologic system is impacted, and many 
effects have terrestrial parallels that are magnified in 
austere, resource-limited settings. Despite the significant
need, there is a paucity of surgical research and
understanding in this area.

The Space Surgery Association (SSA) is an 
international interdisciplinary organization with >250 
members and an extensive collective expertise in Surgery, 
Anesthesiology, and Critical Care. The SSA seeks to 
advance current procedural capabilities inflight, in 
anticipation of upcoming exploration-class missions.

RESULTS:
Prolonged spaceflight exposure has profound systemic 

physiologic effects, including, but not limited to: 

- Pronounced cephalad fluid shifts
- Changes in central venous pressure, with stagnation and clot 

development in the jugular venous system
- Vision changes, with hyperopic shifts up to +1.75 diopters
- Immune system dysregulation, with greater propensity for 

bacterial infection and latent viral reactivation
- Rapid, clinically significant reductions in muscle volume and fiber 

area with unloading in weightlessness
- Increased incidence of nephrolithiasis and urinary retention

The surgical implications of these findings are poorly 
understood. Further dedicated study is necessary in order to 
define optimal preventative and therapeutic protocols that
honor the extreme resource constraints of deep space while 
still ensuring that appropriate care is provided.

CONCLUSION:
The broader aeromedical community must design an 

innovative, collaborative plan for optimizing crew health and 
performance, with consideration given to the Surgical and 
Critical Care domains. 

METHODS:
- In-depth PubMed literature review 
- Over one hundred papers (1996-2022) pertaining to 

medical and surgical care in remote and resource-limited 
environments including space
- Identified the elements most critical for ensuring crew 
health and safety from a surgical perspective
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NASA’s Integrated Medical Model outlines the 100 conditions most 
likely to develop inflight. At least 26/100 may need surgical/ 

procedural intervention.
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