PR G 2022 4E 1 B 354855 131 China J Orthop Trauma, Jan.2022, Vol.35,No.1 1.

L RIE-

I 12 W 5167 WSt

TERLKEE LA KT L ERAA!

(1. KM R HEBEBE, KM 3000005 2. o [ o P 2% 5 2 ¢ 6 B, I e
# 5 b

KEIR REHG;
F & 4> 25 . R686.1
DOI: 10.12200/].issn.1003-0034.2022.01.001

SHF R BFHT; O RA,

100102)

FR R (FRERSE )RR (OSID) :

Research progress in diagnosis and treatment of Achilles tendon injury WAN Chun-you™ ,ZHANG Wei-ye ,LIU Zhao
ZHANG Ning-ning ,and WA NG Ming-jie. *Tianjin Hospital , Tianjin 300000, China

KEYWORDS Achilles tendon injury;

agnostic ultrasound

8 N N & =
HAWAE L THRXT R
L RERAMNBEMFT
/3,0 KRR E S,
DL N B 7 LA B AL
WHEHREZER, FEM4E
EEH A B R AR XY
Wy BR R, B B R AR £

Enph B ER, kR E
T4, 45 IR et S R R,
W T R 0 AR B AL E A
A, RELEARKES BB R AR
—W—H NIRRT EENETRERZFE
KR,

REAATRFR T, LFRFEE AN EE K
FRAE RS EHERBAE R, R E A
AEUEFRGHWARERAERN G, FHAFN
KREBHTLHUHAZFY EHFHEER 35~39 %7,
HER, REBRGN L EFAR ERERA, A CH R
%%%%umﬁﬁﬁ WA, DU AR xR R AT B

KB IT AR HE R B B o
1 m%ﬁﬁ%ﬁﬂﬁﬁﬂﬁ

ENFFRAARBEMIN EEANE L HE
HEEZWBREE2—, HEA RO F LA 2K
ERBNRRERAMTEREL G T 0 EE, B
BERH AAE-NGELELNEFTHE, CxY
MERE ZEM 8%, e RGP MERURE
FRHE R B 1R A o o TR R e AR ) S A AL Y 3 A

Wik % &3]

HEIHAEE . T K E-mail :wanchunyouxs@163.com
Corresponding author: WAN Chun-you E-mail : wanchunyouxs@163.com

Surgical procedures ,operative;

Conservative treatment; Rehabilitation;  Di-

3 3% B 4 B R JE B BBt , o B iy B S Bk Gt o, B R
Bt R Z, U &E SR ET R RS,
Atk N T BRERGENEFERLFMLE.,

HREH, RERGC RN AR EELFE LN
WA EE REEWE Ay REBRIHEMRE
XFREFEERET, MAEIREREY ) F WO
RAE e, IR ARG A 3R IR S by Z R B AT o,
FEWImNT e h FMBELSTR T L, REE
FHREFZELTRELRABAT OIS EA,
ﬁﬁﬁi%%%T%%%ﬁﬁ LS S
ANEESO, B, IR B K R B R LA R
EHME U EE FENYmH, ELEMRXT
AR ELRE, A TRIEANEREA, XM
AFELENAFELATHESHRBERENEE
FHE , #MAELRBERRF A ERBHAY, &
SRt 2 T VR R R T B R A M A MR AT By R
JEABIREFWEA L ERT &, FakEHAGor 2
W AR, BEUT FRRELARE
WERE AR AL ERE S, MABRGBHRED
LU TR, T, L EFEF
W e, RERBMGFG ERE ARG R EEH
I IR i 4 2R e T 2 Y
2 BEBGHICHARER

RBHRGW LB T AR EREANY ERF A
?ﬁﬁ%%%i%,%@%igﬁﬁ%xﬁﬁ

, MERERRGG LU Ly T B RA R

%ﬁﬁﬁﬁ%%%%%&%iﬁ%% W7 1% & 1
b FHATHHNFARARE, Al FERLRER
HWNERFHAERERGO LB EEHE AW
BMANE, A TRESRSAETERRAEREN
X4%&f MR, 2T , BFtEERANHRLTE .



e 2 . FE A 2022 4E 1 HEE 35 445 1] China J Orthop Trauma,Jan.2022,Vol.35,No.1

Mg smz B EAR AR 2R T AFTHE
HHEW, MEBFEERBERGE L FE NS TN
B B REABE A ELRAAN,TUE
AREHNE AR EmBNBT R, TR ER4L
BRARFE, EALARESENIFE, TR EHG,
BE LA FEAEENEL™, —FA KRR £
W, BRAYBXREND T EAREG NSRS
ol Rk, W IEAMERG AR T ER S KGR
BARA T LA AL A Y 5 TR LB AT o R e, 5F
LI HLA BT BB, AL R % 8
AR ERGEEARMNEFNREEEARAER
MEAE R M RE A R e R R N B NTT L AL AT B
R 6 R
3 BERBBRGIEBTHARER

BERGFEERBERGETRIEE, BT
FHEORAE—, MBREHAN BTN EEL HRK
FRFATRBT VA, ERMBT TN LEHE L,
E¥EHRHELE—WAR, EFRETHES AF
HEREGTRBHARFRFANEEFR, £FA
FHEMBEELRFRNRREETENE THA &AM
RAEHEARMKHFAR, RFETHRE ZHNT
FRETHREWREREMR, RHR2AETMHFF
REREKW, FREFEHFREREFE N 49%, T
FFREFEHRELREFEN 1.6%, 18 F K Fafk =F
BT EEALEFE, FALTWEEFRER
BA,KEFEN28%, FFRETEHNEEFLE
RFF LA R, REEH 1.2%, T F Kb 7N
K 1.0%", XBEREREFMEBEELEBTF
B E B LR A R A R W, T R A R B A R e
FREBEFHNERFMBELER, EEFXFRAFNHT
FEURBEMRABNTAEEANEZRE, LA
BN AL EmEHXRMA BT FRANMKEL, FA
REFRETHRA R T NET EH o EKE X A
HE R &K
3.1 FARET

BRI F RGN EE L BT B 5
FLOENEEZEZ TR MG F AT T KX, 86l %
R A RBRRZ Y T AR TRBEREFLE
WL EABE WX FTREXDEER BREYLES
R EGITEER, AR WL E R
B, EEATAMARES Ry Em LR R
BRERRANES  ERERE LR EFEHR L,
— A4 5 5 RCT #2 4 J A 7| #F % 87 Meta 4 1 4
BET, RABUERWEBRLREER TR
BT, EEEMZ A M AT A KA A KRR
BT AT FRETY, AR TENRARE A

M FARTA, AR AL 7 SR E B 3
# £ XA 1LO~1S5S em EATHAI NI B, ERARE
tEETFAIBTNREMREHRENL £
A ik S OAR A B OBR I MR BT R E 0 0 AR R R A
WAl W 7 REATHHE SRR AR, EAERPHATH
Foo WL FE AR AR R A B BR R AT o, RATHR D
A A5, B E R R fe bR R AR B R g, UL KA
Affo ek Bk EXAMER RAF KA B
B, & A Bk 5K K90 1AL AR P LR, AR AL AR B
ZRAE S em LT BB G 405 # KR AL B KR AL, 28
REAQGREARRHET EFRGEE, BARE
WlE RN B, HERFARAAG, REKAKERL
A, TR T FR#ATELGRBEAGH O, THFA
ARSERT RATEEEARRT ,ERA-N
ENT, R ZBEEIFEK, HAF Taylor = 7
IRBEERXTAE AELTRERA, RARENIK
BBRK T o™

FHAFREZACRWFATR, FAEA
5 V=Y BLRE R TSR B AL A R B L AL A
RArthtbHaEr AhbHER ATHHEREN
EMEREEE, AFEREREENXATEXF
AR#ATRBEENFARMABR S V-Y QLR A
RABFRAF -—MARAEFW T &, EATAF
B (2em P E)H SR — TR T V=Y LR R
ERBERBE RN RAMTERRA, CR”
EAANBRENG RERMBRN I LER £ 5,
HEF& e mEANY AR E PR AME
RERTFTHRRTEWBR AKX, TARXAREHFK
ERERREWEREFEAMT L, hEEFA
VoIt T AL JE AT Ak X B R bk S0,
RETERFAN DS KY LAY H ALE G
AL, AT AR T RS S Fu 3 0 %6 OF RO B K A R A
SoEMBEYHBARBRY, BETREFER
H e AR R A T X8Rk AT KA A E
RLRD R R R ey B T EE B
R H#AT R
3.2 R¥ET

ERTEFTE, ERAORTETFE 68 A
WERERL. ERVWAANEHRETHEME
WEFY HABETRN24ANETPIMNE, &
FERAeH I BRERARENRY, EELT
oW/ MR ESE RXTEBE FSFE MM
e U B2t R o e e R S 5 B B A A
RFBTE, BHEADBRYPBEN DT HF NS AT
B, ZHTEAR THREHRMET MEFEE
MW, XEAAFEEEMARBLRBALEERE,



PR G 2022 4E 1 B 354855 131 China J Orthop Trauma, Jan.2022, Vol.35,No.1 3 .

HTUBBRXEAUARRR T AR R AT GENE
o MFRBTML, —TKAWEFAREENA, X
R R LA EE LKA FARE SN EL THH
A eAHARK, EES MﬁﬁﬁﬁA%f%
EEFREBHRD W EHLEED
3.3 EE®T

ZRAEZFOHKHETAL, TREFRET
Skipy, ARFWEMBEANA N ELEHRE

FENENRZ BTN EXTERRA Y mHER
K, SRR T O K, B TF R E LR R &

B RE KR KM, RFARTKIAERE
#’ 2 ﬁfwﬁwi%ﬁ%%%mﬁﬁaﬁwﬁﬁﬁ
BERP, ER SRS T R B E 2 8 6
] Bk M A 30 A BB AIE B T PR IR ER B fk f AR D R By
R, B B A K A R B B B e R T AR R AT
FORTAREE B AR, RAE IR A KD
HARGRIAERE, —RAEREAT TR, 5%
2HEE BAREEMEL, EFAENEHE
Wﬁlﬁxﬁﬁﬁﬁﬂ%?ﬁW%%ﬁW%gﬁ%
Wa BHW A ANA L ES, SRR

BHENZRKERE LN, EFREREN 2
ot E, RAEHNES ALRIRKER

KFRANZ R, REFNREETEL TR,

4 NG
R E IR RN E mAn % &R, AHEH

Wity rEMARAERTCENT T X AL, K

s K TAE 5 Fn L8 A B X IR IR0 B B . i i 7

FERNFRBRETEMEH#RT LT HLWHEE,

NHXREHRGLFRATRELE, BRWT W

%ﬁfﬁﬁ%ifﬁﬁ?ﬁ% K BB M L e

EEFRENETBR, T RERTFETLERFA

/HAﬁ%E%m%KLE%W%%ﬁmﬂmﬁﬁm

HMERTHKREEH BTN, FREHEIF

RAEREPRBILE AR XEHRE T &4 4

W BRBMIET F R, E/RFIME

2% Lk

[1] Zhang Q,Yang Y,Yildirimer L, et al. Advanced technology-driven
therapeutic interventions for prevention of tendon adhesion : Design,
intrinsic and extrinsic factor considerations[J]. Acta Biomater,
2021,124:15-32.

[2] Lantto I,Heikkinen J,Flinkkil T,et al. Epidemiology of Achilles
tendon ruptures :increasing incidence over a 33-year period [J].
Scand J Med Sei Sports,2015,25(1) :e133-e138.

[3] Meulenkamp B,Stacey D, Fergusson D, et al. Protocol for treatment
of Achilles tendon ruptures:a systematic review with network meta-
analysis[J ]. Syst Rev,2018,7(1):247.

[4] Ganestam A,Kallemose T, Troelsen A ,et al. Increasing incidence of

acute Achilles tendon rupture and a noticeable decline in surgical

[10]

[12]

[15]

[16]

[17]

treatment from 1994 to 2013. A nationwide registry study of 33,160
patients[J ]. Knee Surg Sports Traumatol Arthrosc,2016,24(12):
3730-3737.
Scott A,Grewal N,Guy P. The seasonal variation of Achilles ten-
don ruptures in Vancouver,Canada:a retrospective study[J]. BMJ
Open,2014,4(2) :e004320.
Lohrer H, Arentz S,Nauck T,et al. The Achilles tendon insertion is
crescent-shaped :an in vitro anatomic investigation[J ]. Clin Orthop
Relat Res,2008,466(9) :2230-2237.
Haapasalo H,Peltoniemi U,Laine HJ,et al. Treatment of acute
Achilles tendon rupture with a standardised protocol [J ]. Arch Or-
thop Trauma Surg,2018,138(8) : 1089-1096.
Carmont MR. Achilles tendon rupture :the evaluation and outcome
of percutaneous and minimally invasive repair[J]. Br J Sports Med,
2018,52(19):1281-1282.
Noback PC,Freibott CE,Tantigate D,et al. Prevalence of asy-
mptomatic Achilles tendinosis[J]. Foot Ankle Int,2018,39(10):
1205-1209.
Freedman BR,Sarver JJ,Buckley MR, et al. Biomechanical and
structural response of healing Achilles tendon to fatigue loading
following acute injury[J]. J Biomech,2014,47(9):2028-2034.
Slane LC,DeWall R,Martin J,et al. Middle-aged adults exhibit
altered spatial variations in Achilles tendon wave speed[] ]. Phys-
iol Meas,2015,36(7) :1485-1496.
HEEE AT WAL A Pk AT A M T R s B e
HAGAS ARG L) . 4 45,2022, 35(1) :5-10
HUANG X,SU K,LIU JW et al. Pathological changes and ultra-
structure of Achilles tendon in acute closed Achilles tendon rupture
[J]. Zhongguo Gu Shang/China J Orthop Trauma,2022,35(1) .5-
10. Chinese with abstract in English.
Chiodo CP, Glazebrook M ,Bluman EM , et al. Diagnosis and treat-
ment of acute Achilles tendon rupture[J ]. J Am Acad Orthop Surg,
2010,18(8):503-510.
W GE T , A3, e AR T, A5 LR B 75 7 S DL WL DA 5 5 e
SR YT N T R [T ] B Al 2 2% 2% 35 ,2021,10(5) :335-
338.
YANG XY,YUAN XY,CHAI DB, et al. Review literature on the
application of musculoskeletal ultrasonography in the treatment of
musculoskeletal diseases[]J]. Zhuan Hua Yi Xue Za Zhi,2021,10
(5):335-338. Chinese.
Liu W,Zhuang H,Shao D, et al. High-frequency color doppler ul-
trasound in diagnosis , treatment , and rehabilitation of achilles ten-
don injury[J ]. Med Sci Monit,2017,23:5752-5759.
van Maele M, Misselyn D,Metsemakers W], et al. Is open acute
Achilles tendon rupture repair still justified A single center expe-
rience and critical appraisal of the literature[J]. Injury,2018,49
(10):1947-1952.
Ochen Y,Beks RB,van Heijl M, et al. Operative treatment versus
nonoperative treatment of Achilles tendon ruptures :systematic re-
view and meta-analysis[]J]. BMJ,2019,364 :k5120.
Yang B,Liu Y,Kan S, et al. Outcomes and complications of per-
cutaneous versus open repair of acute Achilles tendon rupture: A
meta-analysis[ ] ]. Int J Surg,2017,40.178-186.
ML, TR R F5 8. T M WU P A 16 5 A B i 9 21
REESTRYT MR IAPE BRI W22 (T ). o [ 45 £ ,2022,35(1) : 15—
19.



[21]

(22]

(23]

[24]

(28]

[29]

. PR G 2022 4E 1 B 35455 131 China J Orthop Trauma, Jan.2022, Vol.35,No.1

ZHENG JF,YU H,SONG XF. Release of gastrocnemius aponeu-
rosis and suture of the Achilles tendon end scar tissue managing
the chronic Achilles tendon rupture[J]. Zhongguo Gu Shang/
China J Orthop Trauma,2022,35(1):15-19. Chinese with ab-
stract in English.

ThOk A, 3 AR A, ok S TE 5K -0 3 4 5 R T Taylor
25 [H) SZ BRI YT A PE A R 1 (). o 403 ,2020,33(7)
627-630.

MA JH,WAN CY,ZHANG T,et al. Treatment of a case of trau-
matic foot drop with Taylor spatial frame under the guidance
of tensionlorstress rule[J ]. Zhongguo Gu Shang/China J Orthop
Trauma,2020,33(7) :627-630. Chinese.

Lin YJ,Duan XJ, Yang L. V=Y tendon plasty for reconstruction of
chronic achilles tendon rupture: A medium-term and long-term
follow-up[J]. Orthop Surg,2019,11(1):109-116.

SR Mgy i oAk, 5 ok ROBRAE I T ALY D5 G A
JEERS 16 52 Kuwada 10 I B Ak e 458 [0 ] o |1 45,2022,
35(1):11-14.

QI YM,YANG WB,JIANG CZ,et al. Repair of Kuwada Il and 1ll
Achilles tendon defects through modified medial J-shaped ap-
proach with autologous fascia lata transplantation[J]. Zhongguo
Gu Shang/China J Orthop Trauma,2022,35(1):11-14. Chinese
with abstract in English.

Costa ML, Kay D, Donell ST. Gait abnormalities following rupture
of the tendo Achillis:a pedobarographic assessment[]J]. J Bone
Joint Surg Br,2005,87(8) : 1085-1088.

Healy B,Beasley R, Weatherall M. Venous thromboembolism fol-
lowing prolonged cast immobilisation for injury to the tendo
Achillis[J]. ] Bone Joint Surg Br,2010,92(5) :646-650.
Shamrock AG,Varacallo M. Achilles Tendon Rupture. [ Updated
2021 Aug 9] .In:StatPearls[ Internet ].Treasure Island (FL) :Stat-
Pearls Publishing;2021 Jan—.Available from:https://www.ncbi.
nlm.nih.gov/books/NBK430844/

Westin O, Svensson M, Nilsson Helander K, et al. Cost-effective-
ness analysis of surgical versus nonlorsurgical management of a-
cute Achilles tendon ruptures[J]. Knee Surg Sports Traumatol
Arthrosc,2018,26(10) :3074-3082.

Kanchanatawan W, Densiri-Aksorn W, Maneesrisajja T, et al. Hy-
brid Achilles tendon repair[J]. Arthrosc Tech,2018,7(6) :e639-
e644.

Svedman S, Edman G, Ackermann PW. Deep venous thrombosis af-
ter Achilles tendon rupture is associated with poor patientlorreport-
ed outcome[J]. Knee Surg Sports Traumatol Arthrose,2020,28
(10):3309-3317.

Abdul Alim M, Domeij—Arverud E,Nilsson G et al. Achilles ten-

[30]

[31]

[33]

[34]

[35]

don rupture healing is enhanced by intermittent pneumatic com-
pression upregulating collagen type 1 synthesis[J]. Knee Surg
Sports Traumatol Arthrosc,2018,26(7) :2021-2029.
Aufwerber S,Edman G,Gr vare Silbernagel K, et al. Changes in
tendon elongation and muscle atrophy over time after Achilles ten-
don rupture repair: A prospective cohort study on the effects of
early functional mobilization[J ]. Am J Sports Med,2020,48(13):
3296-3305.
bR o B T 2R T AR O B R R [T ] P R
2019,32(8):683-685.
XU HL. Some hot issues on treatment for acute Achilles tendon
rupture[J ]. Zhongguo Gu Shang/China J Orthop Trauma,2019,32
(8):683-685. Chinese with abstract in English.
T B, A AR O, A U BT SRR B2 ) RE HRR 1 Ii
PRAFFE 1D A 45 45,2019,32(8) :692-695.
YANG GG,PAN YX,LI ZW et al. Clinical investigate of func-
tional exercise immediate after operation for Achilles tendon rup-
ture[J]. Zhongguo Gu Shang/China J Orthop Trauma,2019,32
(8):692-695. Chinese with abstract in English.
% WRIE B by, A B 91T T /D) DR 2 I 2 S R
ARIBIT AP AP BT 20T ). 407 ,2019,32(8) - 712~
716.
ZHENG X,CHEN T,HUANG Y , et al. Ultrasound-guided minimal
traverse - cross technique repair for acute closed Achilles tendon
ruptures [ J ]. Zhongguo Gu Shang/China J Orthop Trauma,2019,
32(8):712-716. Chinese with abstract in English.
B VERIR. TR JOUIE IS 2 10 5 I A3 TR LI 7 IR
TR LT ], b E 15 ,2019,32(8) : 717-720.
MAO HJ,XU GY. Turning over rough surface of aponeurosis of
gastrocnemius with fascia lata graft for Achilles tendon rerupture
[J]. Zhongguo Gu Shang/China J Orthop Trauma,2019,32(8):
717-720. Chinese with abstract in English.
MR, A dh, By, S5 RN BT IR & V=Y i OB AR IR ST R
IHPEER BT 2 (T ] [ 15,2019 ,32(8) : 727-730.
SHI JD,JIN J,LI B, et al. Clinical effects of suture anchor with V—
Y tenoplasty in treating old Achilles tendon rupture[J]. Zhongguo
Gu Shang/China J Orthop Trauma,2019,32(8):727-730. Chi-
nese with abstract in English.
FROM, B IT R A SR TSR ) 4 5 12 VA AT A R My 2R
HOYT RO [T ). b [ - 433,2018,31(2) - 183-185.
WANG CL,CAO KX,YANG JZ. Clinical therapeutic effect of a
new bundle-to-bundle suturing method for acute Achilles tendon
rupture[J ]. Zhongguo Gu Shang/China J Orthop Trauma,2018,31
(2):183-185. Chinese with abstract in English.

(U A 91:2022-01-20 A SCdi: £ R &)



