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subjects by using near-infrared time-resolved
spectroscopy (NIRzgs), which can measure muscle
oxygenation quantitatively. Healthy control (CON, n =
11) and endurance-trained men (TR, n = 10) performed
CWE at moderate intensity for 6 minutes. Changes in
oxygenated, deoxygenated and total hemoglobin
concentration (AOxy-Hb, ADeoxy-Hb, ATotal-Hb,
respectively) and changes in muscle O, saturation
(ASmO,) during CWE in the vastus lateralis were
evaluated by NIRpgs.
(VOzpeak) was significantly higher in TR than CON
(48.8 + 7.3 mL/kg/min, CON ; 63.7 + 3.6 mL/kg/min,
TR; P<0.01). AOxy-Hb, ADeoxy-Hb, ATotal-Hb
and ASmO, during CWE were significantly greater in TR
than CON (all P <0.05).
significantly correlated with the changes (r = 0.68, P
<0.01, AOxy-Hb ; r = —0.58, P <0.01, ADeoxy-Hb ; r
=0.75, P<0.01, ASmO,), while there was no significant

correlation between VOy,. and ATotal-Hb. In

Peak pulmonary oxygen uptake

Moreover, VOpeac Was

conclusion, muscle oxygenation during CWE was
significantly greater in TR than CON. Furthermore,
VO, Was significantly correlated with muscle
oxygenation during CWE ; in subjects with higher
VOspear, the more Oxy-Hb increased, the more Deoxy-

Hb decreased.
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Orthostatic dizziness in children : a near-infrared

spectroscopy study
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Background and aim : Orthostatic dizziness caused by
postural tachycardia syndrome and orthostatic intolerance
is prevalent in children ; however, its pathology has
remained unclear. In this study we aimed to clarify the
association between orthostatic dizziness and cerebral
circulation.

Methods and findings : A total of 66 adolescents (27

boys and 39 girls) aged 14.3 (13.4-14.9) years old were
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included in the study. Their body and cerebral
circulation at the first blood pressure dip (initial dip)
were analyzed by the active standing-up test using a
noninvasive continuous beat-to-beat pressure monitoring
system and near-infrared spectroscopy. Thirty-nine
adolescents experienced orthostatic dizziness during the
active standing-up test (dizziness group) and 27
adolescents did not (non-dizziness group). There was
no significant difference between the two groups in body
blood pressure, but changes in cerebral oxygenated
hemoglobin (Hb) levels were larger in the dizziness
group (left : 8.0 [2.3 to 10.1] umol/L versus 3.6 [2.5 to
7.2] umol/L, p = 0.027 ; right: 5.9 [3.5 to 10.1] pmol/
L versus 4.1 [1.7 to 6.0] pmol/L, p = 0.015).

plasma volumes were measured in all subjects by 24-

Circulating
hour urinary sodium excretion. There was no
statistically significant association between oxygenated
Hb level changes and circulating plasma volume indices.
Conclusions : Orthostatic dizziness is thought to be
caused by dysfunctional autoregulation of cerebral
circulation. This may hence be the reason why cerebral

circulation did not directly reflect body fluid volume.
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Effects of thickness on mechanical behavior of
highly crosslinked polyethylene hip implants used
in total hip arthroplasty
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Introduction : Highly crosslinked, ultra-high molecular
weight polyethylene (HXLPE) has been one of the most
promising materials used in total hip arthroplasty
(THA).

successfully improved the wear resistance, the use rate of

Since crosslinking formulation in polyethylene

large femoral heads coupled with thin HXLPE acetabular
liners has been growing markedly in the last decade in
order to avoid the incidence of hip dislocation.
Nevertheless, effects of liner thinning remain to be fully
elucidated in terms of mechanical safety and performance
during in-vivo service. The purpose of this study is to
review the thickness effects of HXLPE on mechanical
durability in THA.

Methods : We performed an advanced PubMed search of

the clinical and scientific literatures published in English

#5182 MIBUAER R EEZSREA

73—
since 2008. Titles and abstracts were screened for
“crosslink” “polyethylene”, “hip”, “wear” or “creep”.
Results : Several in-vivo as well as in-vitro studies
demonstrated that thickness of HXLPE acetabular liners
can greatly affect their mechanical performances.
Several theoretical and experimental studies showed that
maximum contact stress between femoral heads and
acetabular liners increased with liner thinning, leading to
significantly-increased risk for creep, wear, and fatigue
fracture. According to clinical studies, fracture of
HXLPE often occurred in thin acetabular liners with a <5
mm thick as a response to cyclic neck-liner impingement.
Discussion: Although tribological performance
dramatically improves by inter-molecular crosslinking,
this benefit is known to be achieved as an expense of
other mechanical properties (e.g., tensile strength and
fracture toughness). Based on the current literature
review, we conclude that liner thinning (especially, at <5
mm) is quite detrimental for their long-term mechanical

performance in THA.
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