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K1 FB-EX BXROEREBRME CH 19) ([CXD)
BEANC 4 BBDOHRZ 15 D TERIEC. RYDIEFOFENHENL D, REITERSE,

Test meals
Dishes and foods S SM SMF SMFEV
Staple foot
Boiled white rice (g)* 200 200 200 200
Main dish
Tofu (soyabean curd) (g)f - 100 100 100
Boiled egg (g) - 50 50 50
Fat-rich food item
Mayonnaise (g)# - - 13 13
Vegetable dish
Boiled spinach (g)% - - - 60
Boiled broccoli (g)% - - - 60
Seasoning
Soya sause (2)§ 3 3 3 3
Drink
Hot water (ml) 200 200 200 200
Energy and nutrients
Energy (k]) 1414 2033 2397 2527
Energy (kcal) 338 486 573 604
Protein (g) 5-2 18-3 18-6 223
Fat (g) 0-6 9-8 19-2 19-7
Carbohydrate (g) 73+9 75-3 755 76-1
Total dietary fibre (g) 0-6 1-0 1-0 5-4
Soluble dietary fibre (g) 0-0 0-1 0-1 1-0
Insoluble dietary fibre (g) 0-6 0-9 0-9 4-4
O:ERODH
@ ER+EE+DTH
A EB+EE+HOTH+IYIR—X
A ER+EB+OTIH+IIR—X+HE
140
3
8
o
]
b

0 30 60 90 120 150 180
B (5) B (5)

2 B EX - BEROBIHCBRERME CER19) (CLD)
BEAC 4 BBDOHRZ 15 D TERIEC. RYDIEFOFENHEVNL D, KEITERSE,

70- 0.8
121 -
- 57 3 o
3 10 G E
E o 2 407 & 0.4-
& x 307 8
= 61 \E 20 ¥ 0.2
)
104
4 0.0-
“420 60 0 60 120 180 240 300 3 2 4 0 1 2 2 4 5 8§ “420 60 0 60 120 180 240 300
B (9) BERE (BERD) B (9)

3 BEERICLDTEHY FZ—ILIR X@21) IC£D)
HERRBEZNRIC. @ FABDFH (270kcal. P.F.C=75:16:9). [ ¥R 2 HERIICER (KZ 30g. I—JIL bk 75g) Zi&E
WSBeHBEOMmE. VAU, GRthsnE DR
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Hilch g, AR L A b LA %2 g% A
L7 (K1), ZM#% tibionavicular ligament (X
2). tibiocalcaneal ligament (X 3) 3 X UF deep
posterior tibiotalar ligament (X 4) 2%} L CT47-
720 F7o. FBRICIER DL ATIZBIT S, KT
DEZ EMRBFEHL 720

A L7, = a—#MAesiZ. LOGIQe Expert
(GE health care, London, UK) T& - 7z,

o

IEEFICBIT 2 ZAWFTORIS LRIEIEL O
) THotoo HIAE (4 56 HEPH) TRLA (F
Do $72. Za—TREAMAEL X ML AR
OREFIE, R2D L) THo7zo EWHIIBNT
BFAPLATEIEAFLATTOED, KE=
AN CIE LOmm, M =A81 T1E 02mm T
B o oo BEAHHRT GBI, BEAHRET 2BV,
24mm DENAKR SN, THIFIEFF O 1.0mm &
HEIZEBALNT: (R2),

1T ITO—TEBER LU RREDE,
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tibionavicular ligament

length = a-b

a: the distal end of the insertion

b: the proximal end of the insertion

thickness= c-d
¢-d: perpendicular bisector of a-b

under manual stress of external rotation

length = e-f

2 IJ—TFEeEfiX LU RI&E, tibionavicular ligament OEHRIEE.

tibiocalcaneal ligament
length= a-b
a: the distal end of the insertion

b the proximal end of the msertion
I calcaneu

talus ]

thickness= c-d

¢-d: perpendicular bisector of a-b
under manual stress of external rotation

length = e-f

talus calcaneus

3 IIJ—TFEE&EiX hURA&HE, tibiocalcaneal ligament OHREIG A,

deep posteriortibiotalar ligament
—~ length = a-b
tibia 4 % 7 a: the distal end of the msertion
e=b b: the proximal end of the msertion
calcaneus

talus .
thickness= ¢-d

c-d: perpendicular bisector of a-b

under manual stress of external rotation

length = e-f

4 IJO—TEEERA MURKRE, deep tibiotalar ligament ORI %

10
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x 1 ER=AITFORT SR
FRIRME (4 DIEHE) ZRUT.

ligament median (IQR) mm

tibionavicular length 162 (14.3-186)

thickness 40 ( 35- 50)
tibiocalcaneal length 185 (16.5-194)
thickness 21 (19- 26)
deep tibiotalar length 55 ( 54- 64)
thickness 47 ( 46- 58)

x2 II—TNEBEENRUR N AREDER.

manual stress of external rotation

Normal tibionavicular
ligament injury
median median
(IQR) (mm) (IQR) (mm)
Tibionavicular ligament
difference
1.0 (09-14)* 24 (21-36)*
(stress-no stress) (mm)
Tibiocalcaneal ligament
difference
1.0 (0.9-1.0) 0.8 (0.7-1.2)
(stress-no stress) (mm)
deep tibiotalar ligament
diff
Herence 02 (02-02) 11 (07-14)

(stress-no stress) (mm)

ER

JE BN = A E AT RR . B M B T R &
LT, HEIDLRL, ZTOFEHEDRY, L
ML O, MBRICREI N, @Y 2 iR
VAT EN Loz szl e LR
<V RBEIAZ EPERBIEEN & v o 7B IE &
BERTAZELDHD, TRAY—=PIZEoTIoL
THEBDOTELRWIMETH S,

9. RBEE =AW OO W TR
Vo Lol WE RIS, ZMAWA oMo W
ToarytryFRFHLNATV RV, T,
=M OMAEDEIZEED G o TV THHEAEE
LWZ e EEAENRKRENWZLIZLE, 2DZ
EN=AWEERGOBMEELL LTV R
Thbo 7272, WEICHEY, HEHEHREV 7S
T & 72, Savage-Elliott 51X, % { ® cadaver
2RI R R, KT, 2 T6

11

WOMENRE S Y, Zhckhid, =M
Waiid, REKEBEERBIZOT S, EEIC
. tibionavicular. tibiospring. tibiocalcaneal.
superficial posterior tibiotalar ® % ¥ 7 A% &
5o T2, BEEIZIX, deep anterior tibiotalar &
deep posterior tibiotalar @ 2 §4iAsdh 5 (K 5),
E 512, Campbell 5. D9 B, WITHFET
HEgai & LT, &R D tibionavicular ligament &
tibiospring ligament 3 & 4@ @ deep posterior
tibiotalar ligament % Z:1F7: %, 2?9 B, /A
X T = 7 AT, D HEEO BB R By
1. %88 D deep posterior tibiotalar ligament T
H%o

JEBIE = ARG OB R R Tld R v, 2
B A b LA XA RZHNICEAER L 3w
BV E W) HEPHKV TS Y 2
LTMRIE, AEHICHFLTREVIEEZ S OH
aREETH LY L Lads, MRLEHR
BERHAEAMT, L2d RN LRI
BB EE) 2Ly T EEHLV, ZITK
LCZa—M&EiE, MRILIB L) 2IEMES %
b, Ziich b, 7z, HAHTHETH 5720,
AR—=V BT T H 2 BT E, IMEFHAE
oy EHICBERTAILENTESL, EHIT. KIH
LT TAHIENTE LD, WG 0B1E
WRERBILTE, AR—VEGORBIHR 22 &
DUREE b 7272, REE LT, MEFHIC—
EDBHAPBVLETHLZ L, T2, EEfbHEEL
WEWH ZERDIFHNS,

bhtbiud, o0 a—HEDREEH
R, Ta—TRAHIELZ P L A2 ER
L7z MAEFRZ T2 12X, &ED
tibionavicular ligament. tibiocalcaneal ligament,
B X EE D deep posterior tibiotalar ligament
DRWAHE & 72 o 720 SHIOKERD S LB
WHMEAME LA P L AZMA B2 82K D, A B
VAT EIER ML ATOWHREDZED 2mm P 1
ThodE &I, =AWEHEGEZHT 22 LH0
HBThbLEZDL (#£2),

AOFZEDR L E LT, EFFSAD RN &, £
7on RMEBEMICBITAEEEZHERL TV
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5 TEEEM=m¥Tm0REl,
a %E., 1 tibionavicular ligament. 2 : tibiospring ligament. 3 : tibiocalcaneal ligament.
4 : superficial posterior tibiotalar ligament. 5 : spring ligament.
b J#E. 6 :deep anterior tibiotalar ligament. 7 : deep posterior tibitalar ligament. 8 :
REUIOXE.

WIZEDRDT LN, G TNHDRIZOWT
BIFEZ EHIHED TV EZTH 5,

JEBEN = AT IR T BRI, AR
IERAEMIE R T & % %o 2-3 DX 7 A E
AT o 7ot WA MEZERIH 2 ) Bagm
UNEYTF—=Yar&ifotwn)ornart s
Ak oTwD Y, Fif#IEE. Lauge-Hansen
7 #H @ supination-external rotation fracture @
stage VD) H, ARFHOLWIT L FTIZRHN
%% biubhid, Ta—ZMzMw5ILic
X - T, deep posterior tibiotalar ligament @ K
ROFWEIEFEICHR L. 1E L\VFA 8IS 2 W
T&X5LEZTWA,

B TE 1 1 A 0 = A B 48055 Lok B iR L C
. EFFTIIRAAEHREIELE SN LI RETH 5,
TR L PRAFIIERED KR D e Do 7256
CoRTThR ST, SR L. R
Wik RRFALZ Y 7R B HEM R
LT LZZHEDR 2SN Tw 5D, BEITE,
suture anchor. bioabsorbable anchor % & %% H
W s 0 T, BT = A
idsE s nTwg W,

12

bhvbiud, =TI —KAETORBEHEL X b
L 2ABEEIT) L2055 T REM=AEHEE
BEBHT A2 LW HEEME Lz, =3 -
. 7T AY = o R BE = ARG IS L Th
WA B 2 bz,
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Evaluation of the integrity of the deltoid ligament in
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review of the literature. Arch Orthop Trauma Surg.
129:227-235, 2009.

2) Campbell KJ, Michalski MP, Wilson KJ, Goldsmith MT,
Wijdicks CA, LaPrade RE Clanton TO. The ligament
anatomy of the deltoid complex of the ankle: a qualitative
and quantitative anatomical study. ] Bone Joint Surg Am.
96(8):e62(1-10),2014.

3) Crim J, Longenecker LG. MRI and surgical findings in
deltoid ligament tears. AJR 204:W63-W69, 2015.

4) Deland JT, de Asla RJ, Segal A. Reconstruction of the

chronically failed deltoid ligament: A new technique.
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JHEERE & Relative Energy

Deficiency in Sport (RED-S) 2B % —& %%

A1 HY

1 F—I\—bhU—ZVIEREET

F—N— bl —= v ZIEMBER (overtraining
syndrome: OTS) . BEO N L —= v 7R L
DHERIA b L AR A b L A X o THE
SNb—HEOREIR GEBRE) Thb, FL—=V
TREPND PRSI ESTEA ML AL
05 bPL—= 7k, BURKEZNLZ LT
MRS 5 RO #)S (supercompensation :
M) A L. lEIENT + —~< v A)SH L
T, MOBHELNVEHIETRIETE. FAI
RO AN 2R A5 OB, @Y g, 3
b, FV—:V7®%~WkE@%ﬁN37
ALEETN L ==y 7T IR
T+ = VADI LA EPHFETE S, L
L. FL—= Y 7EEPAEYTH - 7mE (&
WM ML —= Y 7O b AL 2
) RML—=yFUAMNOZX LA (KA
ANV R) Db o 6. OTSHIED ) A7
M E D, OTSIET7 A Y — MIHA 2 DORH %
MET, 28T+ =<V 2D T2 2T 57207
TR, LIFLIEH) 2ERZII LD E LA~
VA ZEPEL. BEAREIBA D HEENZ
‘LT EHHEEE LS THIBOXoNITFTE RS
EE Db, OTSIZALNZIEREELICFE &
D7z,

OTS F AR =Y REEKRDY TH 46§ HE
THEBEHTHE, "M==V ThEDAML
ZNZx T 5 FIROAEISIRE (maladaptation)”
ETLMMIAROBRO—H 2 AhB LI
Z2H REBMEREERT IZOVWTIEVWEL

Z OHEmDV D Do FHIE, LERBEI N
Low Energy Avaolability % Relative Energy

15

HZ
x®1 F—/\—hbU—ZUIMERECHONDEIR
S RIZEEANEE SRR Z A
BEALT AT
TR NI BHAR, EERE
#5- LN GEN R A
ik wWiLh FEEH DR
HROKT  Hk AE. HRDZES
Fe TR X, HiAOEDY
Eiines N3
HHHEEOR EFFEHI I
um 5 &g
% ﬁﬁé&*ﬁiﬁ L E SN IR
EFIZ EFRIZ

Deficiency in Sport (RED-S) @ #f& & OTS @
HomPEIcER 2L, ST TOTS E3Msh
> —E8 D — A1, Low Energy Avaolability %
RED-S CHMWHETIZ W EEZ HIZE -T2,

2 Low Energy Availability. Relative
Energy Deficiency in Sport & OTS

BARREE - L9, SURTEREER A&, AHERE
D 3DF, 2T KETRA) - FPO=EFRT &
IR T2 LA L, 2007 4E127 A 7 AR —
VESEPOORE Y 2 ZRICHEAREIE Low
Energy Availability” 218 Z#t 2 5 N7z, Low
Energy Availability &9 ¥ < &35 % H AFER
A7 “FIHTEEL A VAR M
VWEF-AR" "ZANF—RIAR RELERL
ENBZ W%\, Energy Availability (3 #4E
W ANF =20 EHIZ L LHBELANVTF—%F]
Wi T LERINL. MRTIRECII LT
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Optimal Energy

Availability
Reducad Energy Availabllity
with or without
Disordered Eating
Low Energy Availability
with or without Eumenorrhea Optimal Bone
an Eating Disorder Subclinical Health

Menstrual /

Disorders Low

Functional

Amenorrhea

FIGURE 1—Female athlete triad. The spectrums of energy availability,
menstrual function, and bone mineral density along which female
athletes are distributed (narrow arrows). An athlete’s condition moves
along each spectrum at a different rate, in one direction or the other,
according to her diet and exercise habits. Energy availability, defined as
dietary energy intake minus exercise energy expenditure, affects bone
mineral density both directly via metabolic hormones and indirectly via
effects on menstrual function and thereby estrogen (thick arrows).

1 EHEFRE

Low Energy Availability & BRES.
DR Ot 1) £D3IH

Figure 2 Potential Performance Effects of Relative Energy Deficiency
in Sport (*Aerobic and anaerobic performance). Adapted from
Constantini.*

2 Relative Energy Deficiency (RED-S) [CH 5
NBINT =V ANDEE at 3) £D51H

A = b, BRICHEARBR CIREARE, URT
ERVESE R, HERE % R0 B BEATE W S &
5. 2007 AELLHTIE  EEREE S ERYIE
DK TF—HRBRE > X bu 7 Y oK T -5
MEFRE V) T F ) FPEESN TV, L
L. 29 L SHRIRHIEOMT & AR HRIE L
R, B b BITENCREEN R RE
WHHLNXVTHEINTVBIZE Db ST,
AR, FHBREOGH 2RO L0055, L
LYV A TRBHTE LW —APHAINT
Wizo 1998 4, Loucks 5 2 lde b (&) %%
KL LW T, BN AL F =G EE)IC X 51H
BIANF—ICHEoTWZELTYH, FO5E

16

AT %6 ERALEICLE R ANV F =78
ARLTL I, MBI AR NV E ¥ I HRE 2
koL, ARBRRENRELZZLZHLMITL
O IERBEN T AV F =0 5B X HHET
VF—%F|Wiz “E" % “Energy Availability”

EEFEL, AREFICLEL T ANV F— LA
D ¥ 725 Energy Availability (& & 8 12 £ %
HBIAINF—ITEEINLOT, EHEEN
WoTWwAaThH, b=V ZEF 2L
Availability 1 & 4* L Low Energy Availability
RIS ZOIRESEINCHES & AREMA X
DID (HEVEAE) AL, BFAERE T4
DHREREHICHAH SN AN T —1dt—T
ENTLEW, HREEREHEREICO LS L
Vo IR E IS, SHTREAREDH
i & 13 B4R 72 <. Low Energy Availability 72°=
FHOBFERE LT—FLRICHELEL, TOMEE
L THREESLHHBEIERE SN S L) JiH
HhrEhTws (K1),

2014 4E, EBE+ Y Y ¥ v 2 ZH % (100)
&7 AU — b o= F# % Low Energy
Availability ®# 2z # 38 E . Relative Energy
Deficiency in Sport (RED-S) & w9 #i& % 3k
L7z¥ ShIELHET 20 — oAk b3, Bk
TAY = bbb EOET A — ML > THIY
RIANVEF-ARIIEE. R# I& 5 A
F v, DBRIME R Btk b Biv 52 B
DBEHRP ST + =< Y AETFICELE VI EZ
FHThHs (KM2), HIHI AN F—FEIRIK
2H 5 L) FEMIE Low Energy Availability @
e iEs 5 e A2, REDSIELMEICH
T, BHICOEZD I LN 720 H
FRELHEAFANORBELZT TR, TAY —
P2 LD F A L BE% “Relative Energy
Deficiency” THBITE 5 L7z midFH L WHHET
H5bo

Z 2T, RED-S OBEEBICE N NEIRE A
&, OTSTALNLEREFELHLTNDL I L
W5 <o OTS HIEDOHEFDO—2 L LT, 7Y
I—7 Y OREIIHLS AORBEIRhTWD L, &
FErVa—r v OBRIZOVTIREEIZEZ L 0%
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TTRRGER S B 05, EHE, BT a—7r v e
FORRE#EmT A7 TR, BT ANVF—E
WEZED72 3 HEOMENERE ZEEELE
ZTWh,

ZNFE T, OTS & RED-S id )4 IZ&kim S LT
K72A5, 4. B S 7280 T retrospective I E
% &, HSDHEER L7z OTS 1213, RED-S O &
THHATREZEAbZEFNR TV Bbhs, &
CIWCHBRHEHEEGE T 2R & L7 Halson 5 BER
EOHEY Bd b, ZOWMETIHRE R MR
KALWFEBELHE (6.4g/kg body mas) & & beKAL
YEEE (94g/kg body mass) 250, FNE
NOBIZHLLFa ba—VThL—o v %
5z VU=V ZONFZEB OB b
L—= 725 &, 8 HOEME M L —
ST ERITW, ZOHO 2B E ) XY — |
L=y 7l L7z WIRORESEME ML —=
VMM 8T A=< VA (F—=)V T b
FHERER) OKT 2RO 7225 BRI
DFH WARIINE L, T20 BHEMED) R
£ (RPE) bW ERL7z (K3), Wi
513 AR @ supplementation 2% OTS 249
FERR ST 4 — <V AT 2 BT 5 RS
% EELELTWDA, MR TR AL F—#IK
WICHERDD - 72 IR Lz, HiRARIEY
BINFEOEI T AV ¥ —13 1649M] (3,941kcal)
THo7zDITH L, R EIE O i
1297M] (3,099kcal) T&H 1. 843kcal ® &\ 2%
H %, Energy Availability @ FFRff % 30kcal/kg
BRI E /day & V) B RSINTBY, 2
NELT OREA RN K L HAGHOKT R 5
REHEDEL B L SNb, —TF. BEREOWIC
i 4bkcal/kg BElEHIRE /day 3B E ST
w2 ¥, Halson & %% FWIKEH 747kg T
BRIRDIAER IR SN TV RWA, IR
F15% LAY % L BRIRNIAEI 635kg & 7%,
ks B B 1K # 635kg T Energy Availability & T
FR o> 30kcal/kg BRIEIIATE /day TR 2 &4
1910kcal & 72 %0 KWIZEONREBZ DO NBET
A1) — MZB W T 1,900keal FifE O T AL F—
PRI 2 L1127 505, R ARILHHUE X
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20 o —e—H-CHO N, *

154 - -m - L-CHO
10 1
5

% Change in Time to Fatigue >

20 1 —e—H-CHO n
15] ---®-- L-CHO l

% Change in RPE after 60 min 00
o [$]

Normal Intensified Recovery

Training

Fig. 2. Percent change in time to fatigue (4) and percent change in rating of
perceived exertion (RPE; B) after intensified training and recovery. N, signif-
icantly different from normal training (H-CHO); *significantly different from
corresponding time point during L-CHO trial; n, significantly different from
normal training (L-CHO).

3 RKEPERECES - )I\T4—<Y2VR (X#k4)
ENSEY

#1 3,000kcal/ HOEWNZ ANV F =L o TWWb,
==V ZIC X B T ANF—HEEDHS A
ENTVRVOTHEM OB E B2 was, 8 HFIC
VEDEREE N L —= v ZHIL R AL G
TV EE 8N 5 Energy Availability 2 HEfR S
NTWl3EMTH L, ML—=r 7 HM»HE
LU QIR MOYDF: N S AD)Y - I E -y (7}
BIE DA% 59 Energy Availability @ B 45-2%
o7 REMED B E T E 22\ Halson 5 D
(& 2004 456327 O T RED-S O &0 RB S N5
EOLAAICTH o 725 4 2 9 L T retrospective
WHRELTALE, OTS 7Y a—7 VIRELZ
LCTRED-S D2 /Ry HELMIETH o2 L
Bz 5,

£T® 0TS % RED-S THiBH 9 4 1213 M3 A
HHH MHEFTANTF—HEEOL EELER
HEETICHENB W &R, OTS A& 1395
BIOWEH Y 2 BT 2HHDH VD
T, 4. OTS Oz W, FHi. HHEICHz->T
I REDS Ot &% ZRL2oo#d s 2 L SHEE
LOTREGZWNEEZTWD,
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YasvrENEa L bu—LVT S (DFDFEL
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REZHHLIZCWEWI REDLD 5,
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WERAPRIC, FEBRMICEEE N L —= Y 7R ARAT
W, EREIGIC OTS K& (IEREICIE A — N —1) —
FUTRE) 2FRLVI)FETHD, FL—=
YUEEIREE LS v SO 2 BRSRES R
720, WREDORAET T L —= v 724k
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HIFZIFZEE L ROV OB R B 720, b L—
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Db X9 BRFITZ, RKOBEMIZIZE
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