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Effect of residence time in high altitude on the optic nerve sheath diameter in
rapid ascent to high altitude people: an ultrasonic analysis

ZHANG Yunyun, YANG Deng, LI Xinshun, MA Xiaoting, ZHANG Jianbo
Department of Ultrasound Diagnosis, the 925th Hospital of PLA , Guiyang 550009, China

ABSTRACT Objective To measure the optic nervr sheath diameter (ONSD) in rapid ascent to high altitude people by
ultrasound, and compare with that of native high—altitude residents, to explore the changes and influencing factors of ONSD in
rapid ascent to high altitude people with residence time.Methods Fifty—three healthy volunteers who rapid ascend from an
altitude of 1100 m to an altitude of 3500 meters and stayed for at least 6 months were selected as the experimental group, and
137 native healthy high—-altitude residents as the control group.Ultrasound measurements of ONSD in both eyes were taken in the
experimental group upon initial arrival , after 3,6 months of residence at high altitude.Measurements were also taken in both eyes
in the control group. ONSD of males and females in both groups were compared, as well as across different high—altitude
residence time in the experimental group.Simple linear regression was used to analyze the relationship between ONSD and

gender, body mass index (BMI) , smoking, weight, age , height, systolic blood pressure, diastolic blood pressure and pulse in two
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groups.Multiple linear regression was used to identify the independent influencing factors for ONSD in two groups.Results  Upon
initial arrival, ONSD of males in the control and experimental groups were larger than those of females (all P<0.05) , and the
ONSD in both eyes of males and females in the experimental group were significantly smaller than those of the control group (all
P<0.01).With prolonged high-altitude residence, the ONSD in both eyes increased in males and females in the experimental
group. However, for females, there were no significant difference in ONSD at 3,6 months compared with initial arrival.For males,
there were significant differences in ONSD in both eyes at 6 months compared with initial arrival (all P<0.05).Both the control
group and newly arrived males in the experimental group had a higher average ONSD than females (both P<0.05).Simple linear
regression analysis showed that ONSD in the control group was correlated with gender, BMI, smoking and weight (all P<0.01),
while ONSD in the experimental group was correlated with gender and smoking (both P<0.01).Multiple linear regression showed
that gender was common independent influencing factor for ONSD in the experimental group and control group , while BMI was
an independent influencing factor for ONSD in the control group.Conclusion Ulirasound can effectively assess ONSD in rapid
ascent to high altitude people. ONSD in these individuals is smaller than that of native high—altitude residents, and it gradually
increases with prolonged high—altitude residence. The effect of prolonged high—altitude residence time on ONSD is more
pronounced in males than that in females.
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