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Abstract Objective: To evaluate the effect of Bunnell suture with longitudinal and transverse double incisions in the treat-
ment of acute achilles tendon rupture. Methods: From March 2021 to March 2024, 23 patients with acute achilles tendon
rupture were treated using the longitudinal and transverse double incision Bunnell suture, including 19 males and 4
females, with a median age of 39 years old. The average time from injury to surgery was 1.5 d. All were closed. Took a
transverse incision and a proximal longitudinal incision at the concave end of the achilles tendon fracture, pull the distal and
proximal residual ends of the achilles tendon out of the skin,suture them separately using the Bunnell suture,and then pull
them back into the body for knotting. Combined with plaster external fixation, standardize functional rehabilitation.
Results: All cases were followed up for 3 — 16 months,with a median of 12 months. The surgical time was (33.52+7.63)
min,and the intraoperative blood loss was (25.50%6.81) mL. There was no occurrence of complications such as delayed
wound healing,infection,sural nerve injury,lower limb deep vein thrombosis,or re rupture. At the last follow-up,ankle
dorsiflexion was 20. 30°%6. 75°,flexion was 43. 68°+8. 31°,achilles tendon complete rupture score was (85. 66+ 10. 28)
points. The ankle and hindfoot score of American Orthopaedic Foot and Ankle Association was (91. 36 6. 13) points,
among them,14 cases were excellent,9 cases were good,and the excellent and good rate was 100 %. Conclusion: The longi-
tudinal and transverse double incision Bunnell suture method for the treatment of acute achilles tendon rupture has the
advantages of small trauma,simple operation, reliable suture, fewer complications,and good functional recovery, which is

worthy of clinical promotion.

Keywords: achilles tendon rupture; double incision;achilles

VI ZRES ZEA RS R BE R (LR YT L 261021)
R AN v T
SEEEE E-mail: fgdgggzhn(@126. com

tendon suture;minimal invasive



ohE T E B R A 2024 4E 12 A H 32 5 12 )

PR R N B A i O 1 LR 2 — , 7R R OG
D7 1 KA B VR . B T 2 R UL Y02 Bh
. ZRETHEFEAR.BHBEZ T, FRE
K JE R L AU ) 52 BRI T AL g KD R
Y YOS T R R A S X R R
49 38 B R ) PRI o AT O 0 F 5 o ok B i T 284
TRSFIRIT o (HARST IR 7 XE DAY &2 B ik 007 oy 55 % X s
A A A TR L HLRR A £ B ) A o DL
WIEATOIRE R A . AR A WF T 4 B 4 e B
SR L U] 8  RAIG TR AR I RORE L (R 4R e B S T T
LA R i L 4 £ T RE i S R P e XL 45 A R T
S5, A B mE M s a0 & E R . A 2021 4F 3
HZE 2024 4F 3 H BB # % 23 101 20 19 ik bhir 24 1 25 %
PR\ XY 43 590 %6F 07 22 B e 1) o0 e S R A 7 R L
T 4T Bunnell &, BF QG0N I RKIED &S
AR IR S I R .
1 IERZE R

I 23 BB o B 19 B 2 4 ) AR IR S 18~
60 % P i Eh 39 & Z i B FAREFY 8 h~3 d,
R 1.5 de BB AR W R Z L
izt 18 fl (k6 1], P Bk 4 B, £ER 3 ], =
BR 2 0L B R B 2 B, Bham 1 ) . EALEATE A 3 L R
BB 2 2 B, AT B ER B D 1M1 R , Thompson
TR0 P, 42 755 . MRI K2 7 W 28 SR 1k s 1
7 2~T7 ecm JBHEIN .
2 A&
2.1 ARHEIHES

AR H AT B MRT W 8 Wy 243867, T AT 44 A
0.5~2.0 h FlpF kR BT AE R .
2.2 FARIE

T AR R P TR B R e, LA FEME L KR 3 iy B <
FE R, B 720 300 mmHg, K56 I i £ 30°, 78
R ST 5 T A S 45 A7 R O i 1T A 14 G 0 2%
B2 2 em BT U) 0 AR UI I B Bk 5T 4180 IR A
I, Sk 5 SRl DT o, BB O T Ok B e A7 L AT U T R
78 W7 ity % THI 5% B4 1) M ) 4 20 R o I ks e BT T
il G AR G|, T A AR O B R Ak, DL — AR 5
TR AN T W Y 4 26 LA T AT Bunnell 524, W5 1)
R SAE B N R R BE ARSI N 4k . FE TR D) E A 2
3 cm A [ T3 AE 2 em K AYJE IE A S P90 G017 D)
F AR YT IF B ik LB T 4080 TR A I . AT VIO I 4 3
R JE) 20 20, e IR Il S0 T s DA e SR 20 2L D i o & D)
FLAR a2 5|, 3 B R sk, L5 — MR 5 5 & 16
FBAS AT W UK 4% 26 H A 4T Bunnell 48 4, 0] B £k &
B AN TR B LB P A1 o AR BEER K b ok R A 5
Vit 5 000/ S i B U0 0 A S A0 e

71

B 2% 8 v 4 RS O T 0 vty A Il 2 R 2 BN fR R B
ST 2 20, 4 T a2 T it P AN 4% 2k L 43 B AE R )
F TS, K BRI C 3T 087 i W) 5 A — A flh 485 D0 R fit
HEEMEIRE . AR BER K e D) 1, DL 3-0 AT AT IR R
AT AN AE A A5 5 N A A 20, R BRI e S L TR
BIREFTIN,
2.3 ARjgab#

RJG 2 JE P T A F A0 A0 [ 2, 4 45 B
Je B 20° i B 20° 067, 2 ] JE B Ok S R A B A A
SE S AE R B R 20707, 85 i I 56 B R ik 3 3 Ji
g, 6 J8J5 KBRAE Sl AT RO 8 MR, 5
PR 0 B R A5 0 43 T EE AT A L B RS N EE L O b
FEARJELRE 12 J8] )5 n] o8 4 00 H O IE R REAT A .
2.4 PSR

ISR F AR B AR i i RS I RS AL, B
Vi I S5 B OGN TG 2 L R T 4 B T 4y
(Achilles Tendon Total Rupture Score, ATRS) M 3%
[ BAMRIE 2 (AOFAS) 8- J5 R 1E4Y .
3 BR

F-AREFMEH 25 ~45 min, F1J K (33.52E7.63)
min; AR H L& R 20 ~ 40 mL, F ¥ K (25, 50 £
6. 81)mL., Jir A %K 5 X5 4R B 15 o B D5 5 18] 2 3~16 4
Ao ik 12 A7, T80 A E R @A G HE g
ZoA5 T TR DK I AR T A P S A T RRE . R IR
B 5 R R 90°BR S& Y A 15°~30°, -5 420, 30°+
6. 75" B 35°~50°, F- 342 43, 68°48. 31°, M
W E SN 70~100 43, F ¥4 (85, 66 +10. 28)
Iy s F R AR £ (AOFAS) B1-J5 2 81~
100 43, F31 R (91. 36 £6. 13) 4%, JFRFMN AL 14 4,
K96l %Nk 100%.

A5 ) S AR R DL 1 -1 7
4 ITFig
4.1 VR ER T 2O S IR YT IR R T ARIB T 1Y R4

IR i DBy 4 LR ST VR T I S T ARV YT D R AR — R
W BRI I 5 R R SFIR YT . PR ST IR 7 47 16 IR i
AT i ¥ L R e L R R VAT R R R A
P P2 R A ] PR, BE R R
o £ 1 WF 5T 5 I MR R IR KT 4 10 F R0y . iR
fETBRIE K2 6 em Y XS i b5 A (1545 52
PRI T AR E A Y w0 1Y) 0 JF & RE & A RS LR
DI AE 3R A e g 45 ) R, A B RS R Al B BT L R
— Ry BEH X T AR AT A RSB )T L E R
LR AR BRFLE O PR STIR ST O 58 o — oy R
FE U X A5 58 F AR 7 1k #E AT B0HE , SR BN Y B2 R
B 7 AT RS G0 L u b X Ry B LS8 B IR
REAR YD 10 0, T 28 Bz 5% 5 S ok T 85 1 Mk B



72

/
E1 #&1,5.43% MRIETR
ERBET R . BB 87 0
BRSNS

Bs5 £&3.5.49%.MRI

RTEGERBHA
Ze B3 R R A A T R AR R A T e ]
A I FE N 38 1 B M B DR ST IR o o R
PRI L AR 2RO N RS IR YT
LI (] ) A1 [ R R B £ SR RO A R e T
FARIGST AW 2R, TR B BOR H o R
N UY IR AR B AR T A RO 2 Y R A T AR
FARIBIFIE L. ZEH A B W R 5 RSP IR 7 I8
ST ARIGIT WA PE AL AL B, AR 48 A (W] 28 1 2R
HEAT VB4 6 T AR A 52 L AR T J7 20 BR L4 R LK
ST AR Rz gh i 8 BB T P ARG T A T AR i
BRI W PR S5 e 5 SR I R A 16 7 SR TG BR Y
B RRSFIRIT . TR RSFIRIT IR T AR
TRIT B G BLTE Y BRE S IR T AR b AR T A
4.2 ZVERUREBT R TR T

AP R T 2 0 AL 8 TR O 1 2 TE BRI IS O X
8~12 cm KHYHATUI A, ih T BRAE P9 LS00 AR X v e
DI 1M dz SE A T A S4B 3 JHE s bl 22 75 5 45103 TR ke
Y10 Z2 O T P, RT3 e A DR i SR
Bunnell,Kessler.Krackow 45 75 ¥ % IR Jli 35 47 2% 21 4%
B D0 T T OB L 4 5 R I ol SR 45 R X LB
27N 7 FR 131N U N WL e o Y = IS I B i 2
G T AR R B U) 10 I R RE AR WA F 5T A X b
L FARITESRTU R, TR X TRefe. 1977 48

Ee6 £2E3ARFYMO
BERN

B2 #=F1 AhfiOx B3 BF2.8.33% .MRIER

E7 #£%&3AKRES0dMRIKH,

Chinese ] Trad Med Traum &. Orthop,Dec. 2024, Vol. 32,No. 12

7o R g i 3

RTERRBELERE

Ma I Griffith fe 5 82 W T 28 i IR ik 4% & 09 7 3k
0 E AR T YD OIF R Y & R H & B
PEASUE HEZR V) E) B JR A e B b 2 B A S e, R T
WD R I A RE Y S A O RIS T T4 Rl R
A B AR IR e 2 BB E R G BN
301 WA B 4 B R A E/AND DA F R
FEh LS T SYIHFRA Y py e AR k> T
JHE fi i 2 453403 110 % A 3R, L A ol B 2 A A A A O
TS AESEZ BB R AR RO R, I OCA AR
L et g e | DA E I RN £ T A ]
Sy e WA T 3 B0 O BUS T RL A R SOR  (RAT SR AT
TE 25 28 8 50 MET E A I 4 2% B 181 ] RE 5475 1k Mo o
SRR, BRICZAN, NG T I S A A
WF 5% % A0 223120220 i) LSz IR A B AR 25 L 34
T 1 BT it e AL TR AT L B B HE B M 25, 28
BE G A B UE R M R M e 45 2 BT T A T 4R A
B S BRI, F ARy M LAAE .
4.3 YUREXUY) B A A I T R A BT 2 A £ 3

N T RILEE AL G ) T R ot £ B R K T B
Y 01 I Sz i 2 T JE L A 21955 081 R BB ) 48 A L 30 0 A
IR W 429 2 cm, J& T30 B 00, 80 455 5/
L% 0T R ) L0 i L AR 22 A i AT X BRI X
S Ik i A3 % = 2 AT WA A 5T S o L e R R 0k S BRI A



ohE T E B R A 2024 4E 12 A H 32 5 12 )

DT 1000 B PR it B 52w BN AR T AR BROGT R
A AL fh 45 R DB sy 111 66 G A0 25 4 o7 5 (o B 00 1T, 48
T BRIk A, ELTEAE A BRAE IR BROC T Ok B A L A8
T R 2 VR it 70 53 Y8R 5 IR N P TR S R AR 3 R B
A [ 5 BROCTT L B AT KRV 11 3K A XS AT DT 1 B,
X T3 A AN AT B0 150 ok U, D A0 2 o6 R G0 T iy A
i S 2H 2l H 2 R R A AT G 24 TSR 2 i )
T 3 R R S BT 2~6 em I AEAS A 5 IX s, A
U/ B0 100 9 0 8 KU o b b s A 7 12 % BT )
LB G R AE AT JEAT 3 S0 1 X HE I A 28 i 4
1,10 Bunnell 485 15 AR T R G819 48 598, A4
23 19 HE TG — i s B A R A R | R R
i A 22 450 A R DB 2R A O RIE L W R R XD
Bunnell 485 ¥ B A A1 24 A REEILA

4.4 GUBTBY) O RN 48 B IR YT T B R )

AR T7 R T YRE X)) 5 o B SRR, AR E
BEAKE 24 25 by 3 i R M T2 30T T iy 76 W) & I 2 B AN T
W TS5 A B A ), XT3 v AT D) 1AL B A 2k
FE V3 > i ) 30T % o LSS gk T BRBE PR Byt =2 i
D7 A YAT VI AL e B T i 1) 38 v L A3 AT AT RE
PRI A S A T B 3R T 5 BUR P KR . BRI
FR o R W 5 o 1 07 ' O AR B R B BR T RE LT I L 52
P b S e R U0 T O B e AT 7 DS AT 45 I A xfE
FLAL T HORTE R D) D A p S B0 R 75 A T R
PR A T 00 B AR kAR A RE R B . AT T A BROC T i
2 i et R 2 A W U A I ATl R A G A
Bl LGt BT S A W W) S AN B R IR, X
TR ZH AR A B TR R A T R R AT E L BRI
B B JA) 2 AN T VIIT L I L5 3 2= A3 I e I 5% 45 [
LA FE 45 o A v 2 3 7 R T W) 5 52 B O PR U0 i
P e P 5 R A B xof T S A Rk AT e A B A, DR
7R ) il 2L

2% T R X)L B A S 0 T S R
Wi 2R 48 & TR, B RIS B 2 S5 A RERR
S 9 2 o R A L R %) RO I AR M e 25 450 05 Y R
A DL BT A Bunnell, Kessler, Krackow 45 J7
12 5 J X BRI T2 ST T i ) 4 2 L A R BE R L R Bt R
TR, G 7 48 R B i (E T R 2 0 8 T I PR A
]

S 2% 3k
[1] TENG Z L,CAO S X,MA X,et al. Epidemiological char-
acteristics of patients operated for achilles tendon rupture

in Shanghai[ J7. Orthop Surg.2022.14(8) :1649-1655.

(2] sEwefls, Ju s, BR 5 45 0 4k 0ol 22 S b s ik JR [T . b |

B BB 4K, 2023,42(4) : 328-333.

(3] BRAE. SR, 203, S5 BB W 2406 R 98 L 12 97 48

73

LI e E 53R 4 . 2022,15(5) :321-333.

(4] VFEg R, XN ERE, 7k =, 55, 20 B W 236 97 F 5% it
LI SBT3 BE 2725 40, 2023, 46 (4) :341-344.

[5] GATZ M.DRIESSEN A,ESCHWEILER H,et al. Open
versus minimally invasive surgery for achilles tendon rup-
ture: a meta-analysis study [J]. Arch Orthop Trauma
Surg,2021,141(3) :383-401.

(6] Aol ik KO T, B 45 . 2k SR W 2L B8 T RGBT
Rk R LI, B R, 2022,13(5) :468-471.

(7] Bash, okVL, B0 25 45, B e IX 20 ok il 43k i) = 4 ml 4k
WEFELT ] v B R I R 5 Al F 9 A . 2009 1(2)  122-
124.

(8] ik, 2otk B W 2490 77 AU AR SC R S R BT ] v 1
155.2019,32(8) :683-685.

(9]  EWIEA . FBSEUE , SRR, 55 SRR b 0 01 5] S 48 Bl 2 &1
F AN 52 LA 7 P P R DT 2 0 O LT .
BT R 2435, 2023,38(6) :651-653.

L10] AR 7 AT A Bt B K 4. 28 BRI 5 JF i T AR A 21
A P R T S b o RO LR . PR VLR 25 R4, 2023,
46(4) :68-70.

(1170 MBS bk, KRB W], Rl ek 4 & fR B R Atk
BRI 2L 22 [T ], rb [ b R B A ) 2K 2022, 30 (4)
51-53.

[12] PATEL M S,KADAKIA A R. Minimally invasive treat-
ments of acute achilles tendon ruptures[]]. Foot Ankle
Clin,2019,24(3) :399-424.

[13] GARZ M, DRIESSEN A, ESCHWEILER J, et al. Open
versus minimally invasive surgery for achilles tendon rup-
ture:a meta analysis study [ J]. Arch Orthop Trauma
Surg,2021,141(3) :383-401.

[14] MAEMPEL J F,CLEMENT N D, WICKRAMASINGHE
N R.et al. Operative repair of acute achilles tendon rup-
ture does not give superior patient-reported outcomes to
nonoperative management [ ] |. Bone Joint J, 2020, 102-B
(7):933-940.

[15] SHE G.TENG Q,LI J,et al. Comparing surgical and con-
servative treatment on achilles tendon rupture:a compre-
hensive meta-analysis of RCTs[J]. Front Surg,2021(8):
607743.

[16] MA G W,GRIFFITH T G. Percutaneous repair of acute
closed ruptured achilles tendon:a new technique[ J]. Clin
Orthop Relat Res,1977,128:247-255.

[17] FKAR, B 3 p {5 . 55 B0 B8 5 B 27 1 25 & 2t Bunnell
BEAR GGG FF v T ARG 7 200k A BRI U 24 1 7 L
BT, WL EE %, 2023,45(22) : 2416-2419.

(18] “k A A, T 18N, 8 & 45, 45, o0 B A& B /h bl 0 R
Kessler 48 5 1797 201k BRI W 24 00 1 R 38R L], 2 B4R}
LT 2% 3K ,2023,10(1) :61-66.

(19 EW . LA BRI, 5. 28B4 T Mahsy 2tk
P 5 1 BB BT 2R 1. T R 25, 2024, 46 (6) : 882-885.

[20] WA, TH =, FTME A, S BR A0 SR AR 51 5 28 £ i g



74
BRAREENMRBT R ek B[] PESS
KATHIM L5 ,2023,38(12) :1323-1325.
[21] RUNGPRAI C, PHISITKUL P. Outcomes and complica-

tions following endoscopically assisted percutaneous achil-
les tendon repair [ J]. Arthroscopy, 2018, 34 (4); 1262-
1269.

[22] WEI S, CHEN J, KONG C, et al. Endoscopic “internal

(E#%F 69 T

[13] EhFF4f, #i s =, S8 5. = Fh o) R =38 7 o ) Y e
K RIIT RO R LT T E T EE AR A, 2020, 28
(6):10-15.

[14] ATALAY S. The effect of acupuncture and physiotherapy

on patients with knee osteoarthritis: a randomized con-

trolled study[J]. Pain Physician,2021,24(3) :E269-E278.

[15] KOLASINSKI S L,NEOGI T, HOCHBERG M C,et al.

2019 American college of rheumatology/arthritis founda-

tion guideline for the management of osteoarthritis of the

hand., hip,and knee[ ]]. Arthritis Care & Research, 2020,

72(2):149-162.

PO ) R L 22 L SRR A SR R =BT R T R

KA H 50 FILT]. o E b EE R 2, 2024, 32(3):93-

96.

CELESTRE P C,DIMAR J R 2ND, GLASSMAN S D.

[16]

[17]
Spinopelvic parameters: lumbar lordosis, pelvic incidence,
pelvic tilt, and sacral slope: what does a spine surgeon

need to know to plan a lumbar deformity correction? [J].

[23]

[18]

[19]

[20]

[21]

[22]

Chinese ] Trad Med Traum &. Orthop,Dec. 2024, Vol. 32, No. 12

splinting” repair technique for acute achilles tendon rup-
ture[ J]. Arch Orthop Trauma Surg,2021,141(10):1753-
1760.
LUI T H. Editorial commentary:is endoscopy really helpful
during repair of acute rupture of the achilles tendon? [J].
Arthroscopy,2018,34(4) :1270-1271.

Ok A5 B 1 .2024-06-08)

Neurosurg Clin N Am,2018,29(3) :323-329.
2R BRI AL PN AE MY A BT ) 9 T K IR L I S
JHE W 7 36 97 IR B DG A I e RAE 52 LT 0. STt v BR 2 4l
2024,39(2) :41-45.
2B BB W, 0 L AL G AR OGO HE BRI TR IR T
IR OCTT A AL IR g [T ], db s rh R 25 KA
Z#4%,2023,46(12) :1756-1762.
TR I, BN L 85, A TR BT R R G
BRI ROFFE LT, WAt i B 25 2% 41, 2021, 36 (6)
22-23.
W 3 i, 2 i, T HE AR, AL TR G T ST 40 4 BT e IR A
AW I3 BRI S L ], 2B R 28,2024, 30(4) ¢
302-305.
MOYER R F,BIRMINGHAM T B,BRYANT D M, et al.
Biomechanical effects of valgus knee bracing:a systematic
review and meta-analysis[ J]. Osteoarthritis and Cartilage,
2014,23(2):178-188.

OlcA% 8 #7:2024-05-09)



