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Pay attention to the imaging research in marathon-related musculoskeletal injuries
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[ Abstract ] Marathon-related musculoskeletal injuries are very common. The imaging
research of musculoskeletal injuries may provide scientific support for the health protection of
marathon athletes. Unfortunately, imaging studies on musculoskeletal system injury are relatively
lacking, large sample studies are almost blank, and neither imaging methods nor study populations
are comprehensive enough. The imaging study of marathon-related musculoskeletal injuries remains
to be further studied. As a country with a large number of marathon participants, China should
strengthen relevant imaging studies to provide more health protection for marathon enthusiasts and
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professional athletes.

[ Key words ]  Sports medicine; Injury; Imaging;

MEERERERRS, PEN IR EHF
B TEHARE , GHAZHE RN TEREREN AL
R g3 E 2 — (2019 % E L 47 4 K B AE o
M AR 45 ) B HE B R 12019 48, 4 [E 3% B 1 25 A LA
FEE1828%, RAMHEAKKTI2S6F , A
H 388 AN, HAEEF,HKLTI3% Wi F i & K
AT ARG, FE ARG R EFE N 11.5%~
50.0%" , LA R Z ARG AR LM, B
HREH RGN D FERGFREN I, BHR
FREEGHNZHRGLH FREEEZNER,

— GHRZEFENRANE R EHAT AL
VAL

HTH SR ENR N ALGREF ST

Marathon; Study

BB 1.5~3.06 , ER AN LR MRES R T K
A F AL I R R e, DA KR g
B 45 o F WD W A4y J5 8 T F E o L AN R
HEMRG N HRFT R

L B iz 5 5 & B B B B B AL
B RO N R B R
15 8RR sk DL 77 VR T B R, B T R AT R R
Mgy, WARENZTEEEN ERETERT &
G ER R N ARG H o E T BT E T , H
WX ERARE SO EH - B RAELAE
Iy i Ar 33 B O] P B 5L B A 3 B OU L R ARE B
FEBN . B BEAKPAE R AZ D) R T H
WEBEAE, TE AN TRAENKHE R I

DOI: 10.3760/cma.j.cn112137-20220106-00036
KT EE 2022-01-06 ATmeE R

SIR AR 515, XUSITF . R fiAh iz 3 & WU B2 AR A OF 5 0] P AR R 22 2%, 2022, 102(9):

611-614. DOL: 10.3760/cma.j.cn112137-20220106-00036.




- 612 - e AaE 2022 453 H 8 HAS 102 555 9 ] Natl Med J China, March 8, 2022, Vol. 102, No. 9

HHAR N ZE LG, AEERFFHFRATEK
7 FRl 3 5 o A B R R KR, T LR A R R
KR8 A AR T R R B B RO TR g R
BTN J7 W, Gaeta B HE 5N CE B IR
R B 5 AR o B AR &, CT 30T O B AR
BT VARG B F B, B R S BN R R
POy T A B A, RF E Rk B A 20 3 f 52
8K B e $EAT H P 2 5 & fadm B RO R
MERE, LABTERNEZHEFL LA R K
T BBk, B ok Al 2m 3 45745 R B 12 5 iR AR
ZETHEHMNGRE, BMECHL D FHHE
TETERWGARE A EEREGIKEE
iR RS, S By xR B AR B, A B R
MBI RAHKES" . KRR OFR T 8 LLE
XA B, wn s B R R R AR A
o REEMENR D KRG, AL M AH N BT
B0 B N P AR 3

2. I ANIE B B AR A ARG AL A LR S AR
HARN MBI RERRRTEE ARG 57
B 7 T 4545 A8 G, AL L AR A AL R B o R A
THFEN, BHF XL AARE S R & T HE
5% o FF A 2 W 3E B R LA B/ A 47 S AL
TEWERRE, 2% 28GRI Ak 2 F 5 %M
Al 47 ¥ # 2 51 RO KE , B E 3 BUILA T ¥ 3 8 4
o BRTFA01EZREAEEMRIFR, iy
K Ak R AR T, B B R TR 2 kTR R AR AL A A
147 A A AG 0KE, R AL R e A A
KTELM o

AL B 48 B o] B B R RN A T
it 2 7 BUILJE oy 7T 3 47, xd AL Rk 45 4 0 05
T BP0 R R A R B A T A
RAPA BWMBARNETEYRFENM
A E, SO R AL R T AR AR T A
BFFIARER AT, AP ERT T LA
S A FR L ]S ] T, R A 2 AT BOR X 3E 3 AT
JE BB AR AT T AT 5, 2 T A TR A
TR AN BB SEUEE AT A, 4K
RERFEWTRRET HOEHE",

3L MBE T G KX F R AR P
AR MR T R ARt A AR LR B AT 5 B
RETHAMBORTEE T AR ERERERN
YR, R R T AL % A 7 3 Bt , o A AR
T 70% W E 7] o B ihas g2 xfam gh R A AR
FREFEMMBBMARTF AR R, HFX

Wy 2 2 X Ty AL AN S B0 JE 2 R AR AR B AR ek
WM BT NAEBRT 2. FHEEW, AR X
W R R D fr A E B e — R ] B gE K 23|
AP FAERFFARAER O LHRANEH A,
RENGH/RY, FRNE AR EHH A2 X TR
FCEARBERTENRG T, EEAHEFHK
PG RARIE 30 7T AL 7T DA R B DAL AE B RO R R
THERXTRERHE? . FRZE LKA
FIENeFEBKR N EANGT A G- &
MURE REEFAET BANEN, XERTH
T ORFRIZ 30 5 AR 8 By s B
4. GRARE G E R RATEE  ZRANE 5
RECRHATRYTRONARLFAS W, HLF
By A AR 1 R D AN S B R 4 3 e A B
RxHRERIEE, s, b TE LW S
G LAEH RN A E AL, DRSS EET
X R R TREN— AP ERY, &KW AHKN
TLORHEM G, HFEHRAL KRB E HNE X T KX
KAEFRTE LI FHY , RENH P A EEAHF
ENF R B IR B, Horga %1% 3 $i 44 )| 4 A0
B R — AN A AR E ORI A AR
TWEAE, BTG TERXTNEEANE,
FEE UM BHREHEFRTRATET X R W
MAFARETEXAZEFTARBEAR, T RRAX
FHRGRATROABTE, ZHABHRLEMF 2
HWAER AT E D E X T EH T HFA R
5. LA MIE S5 A T4 6 M A A BE R
Bk ATHBREEFENEHAIARAER,
B AT, A L& f70 D fr AN 32 5h B9 A 2 B R A R
BB B B A K BRAL A B B BB, A
ITHERESHREHFHXFRLLREZ , i
ZERFRFNE R,
ZREDHREZHEERFARIERE
REZHUNEBHWNBRFAR LR ETHER
TMRIZ & A5, A F R4 3t D H A3z 20 47
B RFELHREHWENA NEERART
P TLHEAT 4 A o0 1620090 B Gk MIRT 7 3K 41 42
FiAr T B R A%, {2 A A CT 8y BL A
FRUFT AN AMEEEHEHFRAWET
MAXTWZHARTER, A I HREZF AR
Hy 4 A R R AR, M, R E K
BWMEH LN IZH RARRG AN K E, 4
FIERR WS Z, ok BRSO B
& MRITF Iy AR 33 25 ot 8 f Ao BRI B0 o, 47



A3 A8 HES 102 5255 9 ] Natl Med J China, March 8, 2022, Vol. 102, No. 9 + 613

FHEFRTHMKBEERE DA T 5 R A2
LA R RN T R,
WA, X TFRKEBZI AR X THE R, Hr L
SR F A KBREF AR F BT AR
15 B #E X %o $E4T T MRLE & 247 .

ANIBEEEFHENELWANRRER
BHENKTAS ., REFHEETHARATE G
MBERTREHRATED 2 E, LT EHATRD B
ﬁﬁ%@mﬁfiy%ﬁﬂﬁwém%ﬁ%i%
BRE,AKBL TAINIEE, LA —EMilEK
LA AR AE

= DRnESREEERER TN EE

B AT 1% I 47 AN 35 3 A K 09 B AR A5 b

%ﬁ%%ﬁﬁ@ﬁﬁ@% Hy S5 3 A 3T B e
LR E MG T AR ET TN RS A
W R o 187 DL LA T A R A B R Bk, TR
HEARERFROG T H R EFABREF RN
DRzt & X ABEROFHTALTERE,
EFAR G RN TESE, URLAZRY
EINFHABREEESNELNEBHE, WL,
HRENHARE RN FEAFERENNI R
Kt —FIEE, EH-—NEHHREZHE G AR
SWMER, PEMNZMEMANERERAE N D
WMEHEFHEREVES RE-E S 0
R,
RIzEZE A 1R 17 U R A2 R 35 nh

s % x #

[1]  Fredericson M, Misra AK. Epidemiology and aetiology of
marathon running injuries[J]. Sports Med, 2007, 37(4-5):
437-439.DO0I: 10.2165/00007256-200737040-00043.

[2] Toresdahl BG, McElheny K, Metzl ], etal. A randomized
study of a strength training program to prevent injuries in
runners of the New York city marathon[J]. Sports Health,
2020, 12(1):74-79.DO0I: 10.1177/1941738119877180.

[3] Kornaat PR, Van de Velde SK. Bone marrow edema lesions
in the professional runner[J]. Am ] Sports Med, 2014,
42(5):1242-1246.D0I: 10.1177/0363546514521990.

[4] Gaeta M, Minutoli F, Scribano E, etal. CT and MR imaging
findings in athletes with early tibial stress injuries:
comparison with bone scintigraphy findings and
emphasis on cortical abnormalities[]J]. Radiology, 2005,
235(2):553-561.DOI: 10.1148/radiol.2352040406.

[5] Miller T, Kaeding CC, Flanigan D. The classification
systems of stress fractures: a systematic review[]]. Phys
Sportsmed, 2011, 39(1): 93-100. DOI: 10.3810/
psm.2011.02.1866.

[6] Miller TL, Jamieson M, Everson S, et al. Expected time to
return to athletic participation after stress fracture in

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

division i collegiate athletes[]]. Sports Health, 2018, 10(4):
340-344.DO0I: 10.1177/1941738117747868.

Saxena A, Fullem B, Hannaford D. Results of treatment of
22 navicular stress fractures and a new proposed
radiographic classification system[]]. ] Foot Ankle Surg,
2000, 39(2): 96-103. DOI: 10.1016/s1067-2516(00)
80033-2.

Hooijmans MT, Monte ], Froeling M, etal. Quantitative
MRI reveals microstructural changes in the upper leg
muscles after running a marathon[]]. ] Magn Reson
Imaging, 2020, 52(2):407-417. DOI: 10.1002 /jmri.27106.
JE i, SRR, MR, 55 BRI A R PR
2L LR IS S0 5 Ml vz Bl SR BRIUEE i 52 R []. Hh 4
[ 2% 24 75, 2022, 102(9): 642-647.DOI: 10.3760/cma. j.
cn112137-20210716-01591.

TKHE, T25, 5K, S BT T, Sl ] S B ol A
PARIZ By 5% LU TR IS O A LA T, (642 fRRFAE 53 BT
0], e BE 2R 24 7, 2022, 102(9): 648-653. DOI:10.3760/
cma.j.cn112137-20210626-01448.

Rabello LM, Albers IS, van Ark M, etal. Running a
marathon-its influence on achilles tendon structuref[]]. J
Athl Train, 2020, 55(2): 176-180. DOI: 10.4085/
1062-6050-49-19.

Ackermans TM, Epro G, McCrum C, et al. Aging and the effects
of a half marathon on Achilles tendon force-elongation
relationship[J]. Eur ] Appl Physiol, 2016, 116(11-12):
2281-2292.DO0I: 10.1007/s00421-016-3482-z.

Yao W, Zhang Y, Zhang L, et al. MRI features of and factors
related to ankle injuries in asymptomatic amateur
marathon runners[J]. Skeletal Radiol, 2021, 50(1):87-95.
DOI: 10.1007/s00256-020-03530-9.

Cushman DM, Petrin Z, Eby S, et al. Ultrasound evaluation
of the patellar tendon and Achilles tendon and its
association with future pain in distance runners|[J]. Phys
Sportsmed, 2021, 49(4): 410-419. DOI: 10.1080/
00913847.2020.1847004.

Ooi CC, Schneider ME, Malliaras P, etal. Prevalence of
morphological and mechanical stiffness alterations of mid
Achilles tendons in asymptomatic marathon runners
before and after a competition[J]. Skeletal Radiol, 2015,
44(8):1119-1127.DOI: 10.1007/s00256-015-2132-6.
ZEUE, KRB, RGN, 5F . T YU P B R Al A
FARIZ By 5 LE RS A i 580 P f s e 3 BT[], T AR R 2
% #& , 2022, 102(9): 654-658. DOI: 10.3760/cma. j.
cn112137-20210625-01438.

05 SUAR, ARVENT, 530, 45 B LI I ) T, B4 43 A 4L
ARAE A EHRLANE By 51 BRI 25 B A A A Bl 25 W il e
Y R FH )], Hp AR S 2 AR i, 2022, 102(9): 629-635.DOI:
10.3760/cma.j.cn112137-20210817-01856.

Hohmann E, Wortler K, Imhoff A. Osteoarthritis from
long-distance running? [J]. Sportverletz Sportschaden,
2005, 19(2):89-93. DOI: 10.1055/s-2005-858043.
Schueller-Weidekamm C, Schueller G, Uffmann M, etal.
Does marathon running cause acute lesions of the knee?
Evaluation with magnetic resonance imaging[]J]. Eur
Radiol, 2006, 16(10): 2179-2185. DOI: 10.1007/
s00330-005-0132-y.

KK, I, AR, A R L RIS SR I Ais 3 SIS
FEESIAZR AR MRIZRBUIMT(]]. B 2224, 2022, 102(9):
636-641.D01:10.3760/cma,j.cn112137-20210722-01638.
Horga LM, Henckel ], Fotiadou A, etal. Is the immediate



- 614 - e AaE 2022 453 H 8 HAS 102 555 9 ] Natl Med J China, March 8, 2022, Vol. 102, No. 9

effect of marathon running on novice runners’ knee joints
sustained within 6 months after the run? A follow-up 3.0
T MRI study[]]. Skeletal Radiol, 2020, 49(8):1221-1229.
DOI: 10.1007/s00256-020-03391-2.

[22]  Horga LM, Henckel ], Fotiadou A, et al. Can marathon running
improve knee damage of middle-aged adults? A prospective
cohort study[J]]. BMJ Open Sport Exerc Med, 2019, 5(1):
e000586. DOI: 10.1136/bmjsem-2019-000586.

[23]  Schiitz U, Ehrhardt M, God S, etal. A mobile MRI field
study of the biochemical cartilage reaction of the knee
joint during a 4, 486 km transcontinental multistage
ultra-marathon using T,* mapping[]]. Sci Rep, 2020,
10(1):8157.DOI: 10.1038/5s41598-020-64994-2.

[24]  Shellock FG, Deutsch AL, Mink JH, et al. Do asymptomatic
marathon runners have an increased prevalence of
meniscal abnormalities? An MR study of the knee in 23
volunteers[J]]. AJR Am ] Roentgenol, 1991, 157(6):
1239-1241.DO0I: 10.2214/ajr.157.6.1950873.

[25] Rhim H, Kim YH, Kim MG, etal. Magnetic resonance
imaging findings of knees and spines in recreational
runners who completed 1 000 marathons[]J]. Cureus,
2019,11(12):e6382.DOI: 10.7759/cureus.6382.

[26]  Ponzio DY, Syed U, Purcell K, etal. Low prevalence of hip
and knee arthritis in active marathon runners|J]. ] Bone
Joint Surg Am, 2018, 100(2): 131-137. DOI: 10.2106/
JBJS.16.01071.

[27] Alentorn-Geli E, Samuelsson K, Musahl V, etal. The
association of recreational and competitive running with
hip and knee osteoarthritis: a systematic review and
meta-analysis[]]. ] Orthop Sports Phys Ther, 2017, 47(6):
373-390.DOI: 10.2519/jospt.2017.7137.

[28] Zhang P, Yu B, Zhang R, etal. Longitudinal study of the
morphological and T,* changes of knee cartilages of
marathon runners using prototype software for
automatic cartilage segmentation[]]. Br ] Radiol, 2021,
94(1119):20200833. DOI: 10.1259/bjr.20200833.

[29] Secondulfo L, Ogier AC, Monte JR, etal. Supervised
segmentation framework for evaluation of diffusion
tensor imaging indices in skeletal muscle[]]. NMR
Biomed, 2021, 34(1):e4406. DOI: 10.1002/nbm.4406.

[30] #kdife, BHE, FIRA, . A B R iz 3 5 L
i MRIZRBL[)]. h AR BE 22243, 2022, 102(9): 675-678.
DOI:10.3760/cma.j.cn112137-20210708-01528.

[311 B, B WEFE, B2%, 45 HE T CT R BT BB PERY
TLANIZ Bl BUEOCTT AT IR T A A N7 K W g 23 e (] Hh A
g 2f v ik, 2022, 102(9): 679-682.DOI: 10.3760/cma. j.
cn112137-20210817-01854.

[32]  WAWE KBS WUR 4, A R A KR TE AP R x5 1y
AL B R I DX W ) MIRTE H 43 A7 []]. AR B 2
% 7, 2022, 102(9): 659-665. DOI: 10.3760/cma. j. cn
112137-20210707-01523.

- SCHRIEE T -

8 75 [B] i B 8] Ak 4R B R FO R IR UK IR A IEH ABRK TS

PR ER R A B R B R

Chen B, Cheng X, Dorthe EW, et al. Evaluation of normal cadaveric Achilles tendon and enthesis with

ultrashort echo time (UTE) magnetic resonance imaging and indentation testing[J]. NMR Biomed, 2019,

32(1): e4034. DOI: 10.1002/nbm.4034

U B R LR G SR AR SR 2 B LR Ge i bk
FUBAT MR S DI AI 56 . MR BA RAFIH L 9K,
TEB WU A LU 78 1932 Wit B B R e 34 (R IE 3 LA
B 2 A5 R o 5t 75 B 0] (T, #5083, H AR B MRL 41 JL-F-
WG, 3 R WU B 25 55 09 MRT R (R AIF 5845 - T 4
KA IR ME B A0 3575 3.0 T ff HL R = 4 48 4 [0l ok st
8] (3D UTE) JFFUA 11.7 T FL MRLT 51 %8 1 5 WL R B &
SR W OR . AR RS, Ad 3.0 T #EHL R 19 3D UTE
Feg st 5 AR bR A [ 5 2 61, £ 3 6], P AR L (35.4+
5.0) % JHEATEIA , AR ST BRI BR 2 A5G T T R AL B
Z(MTR) W MRURHE:  JE AT RO 70T 2050 MT #2245, [)
B A 117 T B MRLPF % H A TR S oA 4% i ol TR
IRE IR A AIF 55 BB A B 25 A A0 0 2 Ol s B )
HEAT AL LU0 0T o R R B 5 A0 T (B 40 90 24 (0.93=
0.48)ms F1(2.770.79 ) ms, T, {53 714 (644222 ) ms F1( 780+

55)ms, MTR 43 51l & 0.3730.030 F1 0.24420.009 , - 14 Ty %
S 1000° A5 AR AS A 2 kHz, KA F 5T 505055 38 (18.0+
2.2)%H(13.9+1.9)% . 5 ERBEA ., B & S0 5 A E K
TR0 T B, AR A MTR RN R 43 T B 75085, LA KR &5 194
FRASC S RN BE o 3 IGUIIF 99 oA I N R Al S o S Bt 1
AR, T I B 61 S R R S B 2 7
£ 3.0 TSR b, P LUE 3 3D UTE $ AR 52 80 B i
R LA i i 3 FE AR TE AR 22 A, 117 T e A G AL R AR
R T T LT e 25 A AL T B8 22 (AT, v T R A A i 2
) A et FU B2 o [RIASE, 3D UTE 4445 81 AT H A5 K 0 ot
FLAFEY T, T,  MTR T MT BR300 46 3 [l
JE S T) JIT A5 1) k(] B FHAE LR TR 5 S0 2R P i
Y, i DU L5800 12 Wi 8 B 44E T30 i S s .
(BB kit PLAIWESEERYLE SN
)



