
Does the UHDR Skin Sparing Effect Maintain Efficacy in the Awake 
Murine Model? Investigation of Competing Irradiation Conditions

INTRODUCTION
FLASH radiotherapy delivers large, single-fraction 
treatments at ultra-high dose rates (UHDR, >40 
Gy/s) that reduce normal-tissue toxicity while 
preserving tumor control, unlike conventional 
dose rate (CDR).

CONCLUSIONS
• At 25 Gy, no UHDR skin sparing in awake mice, but significant sparing in 

anesthetized mice.
• Loss of sparing in awake animals was driven by the UHDR oxygen effects. 

PRIOR STUDY: UHDR SEX VARIATIONS
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AIM
Compare skin toxicity between UHDR and 
CDR in awake vs. isoflurane-anesthetized 
mice.
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Fig 1. Male, awake — UHDR vs CDR: no 
sparing (n.s.).

Fig 2. Male, isoflurane + room air — UHDR vs 
CDR: sparing (p < 0.0001).

Fig 3. Female, awake — UHDR vs CDR: no 
sparing (n.s.).

Fig 4. Female, isoflurane + room air — UHDR 
vs CDR: sparing (p < 0.05).

Fig 5. 
Irradiated 
tissue 
baseline pO2, 
taken during 
irradiation 
(Trace shown 
in Live: 
Tissue pO2 
Traces)

Method

Fig 6. 
Prior work: 
sparing 
peaks at 
pO₂ ≈ 7–16 
mmHg and 
vanishes at 
high pO₂ [2]

LIVE: TISSUE pO₂ TRACES CONSITENT WITH PRIOR LITERATURE [3]

SKIN TOXICITY SCORING SCALE
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Results UHDR Sparing Appeared Only in Anesthetized Mice
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First observation of 
a sex difference in 
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damage following 
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[1]
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