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Abstract: By means of ultrasonic technology, the authors observed the characteristics of changing of the Achilles 

tendon shape structure of amateur runners before and after marathon running, and what changes will occur to the 

Achilles tendon structure of marathon runners of different genders before and after running, and explored the 

mechanism of the Achilles tendon structure’s acute effect on marathon running. The authors selected 10 male testees 

with an age of (35.30 7.15), a height of (1.76 0.05) m, and a weight of (68.70 5.62) kg, and 8 female testes 

with an age of (25.50 4.63), a height of (1.63 0.06) m, and a weight of (52.88 4.88) kg, and by means of ultra-

sonic imaging technology, observed the changing of such indexes as Achilles tendon length, soleus muscle length, 

Achilles tendon cross-sectional area and Achilles tendon thickness, and revealed the following findings: after mara-

thon running, the Achilles tendon lengths of the male and female amateur runners increased, and the differences be-

fore and after running were all statistically significant (for the males: P=0.037<0.05; for the females: 

P=0.020<0.05), the differences in Achilles tendon lengths relative to shank lengths were also statistically significant 

(for the males: P=0.039<0.05; for the females: P=0.022<0.05); after marathon running, the Achilles tendon 
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cross-sectional areas of the male and female amateur runners decreased, and the Achilles tendon cross-sectional area 

differences before and after running were statistically significant (for the males: P=0.044<0.05; for the females: 

P=0.032<0.05); before and after running, the differences in such indexes as soleus muscle tendon lengths, soleus 

muscle tendon lengths relative to shank lengths, Achilles tendon thickness, and Achilles tendon thickness relative to 

BMI with respect to the male and female marathon runners were not statistically significant. The authors concluded 

that marathon’s acute effect mainly shows Achilles tendon length increase and Achilles tendon cross-sectional area 

decrease, and suggested that marathon runners intensify the lower limbs’ gastrocnemius and soleus muscle tendon 

structures via strength training, while carrying out stamina training, thus avoiding the damage caused to muscle 

tendon by Achilles tendon’s acute effect. 

Key words: Achilles tendon shape structure ultrasonic imaging technology marathon running 
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x

  n/    
 20 185.80±9.35 190.80±11.791) /mm 
 16 173.50±8.382) 178.38±9.741)2) 
 20 37.17±2.08 38.16±2.441) /% 
 16 37.30±1.34 38.34±1.62 
 20 49.70±5.81 51.10±7.59 /mm 
 16 44.00±4.472) 46.25±5.182) 
 20 9.94±1.17 10.22±1.53 /% 
 16 9.45±0.82 9.93±0.93 
 20 5.77±0.55 5.58±0.69 /mm 
 16 4.59±0.623) 4.43±0.583) 
 20 0.26±0.03 0.25±0.03 BMI /(mm m2/kg) 
 16 0.23±0.03 0.22±0.03 
 20 52.80±3.99 50.30±5.931) /mm2 
 16 41.50±2.563) 38.25±3.011) 3)      

1)P<0.05 2)P<0.05 3)P<0.01 



 
143  

 

 

[1] . 
[J]. 2010 30(11) 62-73. 
[2] . 

[J]. 2010 17(1) 92-95. 
[3] TWEEDELL A J RYAN E D SCHARVILLE M J
et al. The influence of ultrasound measurement tech-
niques on the age-related differences in achilles tendon 
size[J]. Exp Gerontol 2016 68-71. 
[4] . 

[J]. 
2014 38(5) 56-60. 

[5] FARRIS D J SAWICKI G S. Human medial gas-
trocnemius force-velocity behavior shifts with locomo-
tion speed and gait[J]. Proc Natl Acad Sci U S A 2012
109(3) 977-982. 
[6] OBST S J NEWSHAM-WEST R BARRETT R S. 



 
144 

 

Three-dimensional morphology and strain of the human 
Achilles free tendon immediately following eccentric 
heel drop exercise[J]. J Exp Biol 2015 218(Pt24)
3894-3900. 
[7] NEVES K A JOHNSON A W HUNTER I et al. 
Does achilles tendon cross sectional area differ after 
downhill level and uphill running in trained runners?[J]. 
J Sports Sci Med 2014 13(4) 823-828. 
[8] KUBO K MIYAZAKI D TNANKA S et al. Re-
lationship between Achilles tendon properties and foot 
strike patterns in long-distance runners[J]. J Sports Sci
2015 33(7) 665-669. 
[9] LENSKJOLD A KONGSGAARD M LARSEN J 
O et al. The influence of physical activity during youth 
on structural and functional properties of the Achilles 
tendon[J]. Scand J Med Sci Sports 2015 25(1) 25-31. 
[10] LEE D C PATE R R LAVIE C J et al. Leisure-time 
running reduces all-cause and cardiovascular mortality 
risk[J]. J Am Coll Cardiol 2014 64(5) 472-481. 
[11] DAOUD A I GEISSLER G J WANG F et al. Foot 
strike and injury rates in endurance runners: a retrospec-
tive study[J]. Med Sci Sports Exerc 2012 44(7)
1325-1334. 
[12] LYSHOLM J WIKLANDER J. Injuries in run-
ners[J]. Am J Sports Med 1987 15(2) 168-171. 
[13] VAN G A THIJS Y HESAR N G et al. Intrinsic 
gait-related risk factors for achilles tendinopathy in nov-
ice runners a prospective study[J]. Gait Posture 2009
29(3) 387-391. 
[14] TAUNTON J E RYAN M B CLEMENT D B et 
al. A prospective study of running injuries the Vancou-
ver Sun Run “In Training” clinics[J]. Br J Sports Med
2003 37(3) 239-244. 
[15] ALMONROEDER T WILLSON J D KERNOZEK 
T W. The effect of foot strike pattern on achilles tendon 
load during running[J]. Ann Biomed Eng 2013 41(8)
1758-1766. 

[16] LORIMER A V HUME P A. Achilles tendon injury 
risk factors associated with running[J]. Sports Med
2014 44(10) 1459-1472. 
[17] . 
[J]. 1998 17(3) 264-265. 
[18] GEREMIA J M BOBBERT M F CASA N M et 
al. The structural and mechanical properties of the 
Achilles tendon 2 years after surgical repair[J]. Clin 
Biomech (Bristol Avon) 2015 30(5) 485-492. 
[19] PELTONEN J CRONIN N J AVELA J et al. In 
vivo mechanical response of human achilles tendon to a 
single bout of hopping exercise[J]. Journal of Experi-
mental Biology 2010 213(8) 1259-1265. 
[20] KER R F WANG X T PIKE A V. Fatigue quality of 
mammalian tendons[J]. J Exp Biol 2000 203(Pt 8)
1317-1327. 
[21] LICHTWARK G A CRESSWELL A G
NEWSHAM-WEST R J. Effects of running on human 
Achilles tendon length-tension properties in the free and 
gastrocnemius components[J]. J Exp Biol 2013 216(Pt 
23) 4388-4394. 
[22] KUBO K KANEHISA H KAWAKAMI Y et al. 
Effects of repeated muscle contractions on the tendon 
structures in humans[J]. Eur J Appl Physiol 2001
84(1-2) 162-166. 
[23] MAGANARIS C N PAUL J P. Tensile properties of 
the in vivo human gastrocnemius tendon[J]. J Biomech
2002 35(12) 1639-1646. 
[24] DE ZEE M BOJSEN-MOLLER F VOIGT M. 
Dynamic viscoelastic behavior of lower extremity ten-
dons during simulated running[J]. J Appl Physiol 2000
89(4) 1352-1359. 
[25] WANG X T KER R F. Creep rupture of wallaby tail 
tendons[J]. J Exp Biol 1995 198(Pt3) 831-845. 
[26] . 

[J]. 1994 12(2)
85-87. 

 
 


