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WE. (B8] BTS2 B Krackow (locking block modified Krackow, LBMK) 484 7A 7 BRBEMI 07 4% . [
3R] WA S 2020 45 1 H—2023 4 2 A FARIAGIFIY 63 FIRBEKIZ R E IR E R, e BE s as R, 33 flR Ik
YIJF LBMK %4, 30 R % # Krackow 2565 . X LUPIA BT ARW . FEUIBER. [ER] R AT AR [(45.0+6.4) min vs
(50.627.2) min, P=0.002], YJITHJE [(2.5%0.5) cm vs (6.8+1.0) em, P<0.001], ARH1Z M [(12.6.+3.2) mL vs (34.7+8.3) mL, P<0.001],
AT AR [(4.3£0.8) d vs (6.5+1.2) d, P<0.001]. AEBERFTE] [(7.0£2.0) d vs (9.422.3) d, P<0.001] ¥ B E/DTH M4 . FE5EE
(22.0£5.4) H, SRHATEENTEIG S [(46.2+4.6) d vs (50.0£5.3) d, P<0.001] BEFTHHM, RIEHENEHER, Pid VAS
WA AOFAS ¥43. ATRS W43 REAJE-T7H ROM MR SRl B ke (P<0.05). AJF 1AM 6 M, BR4L VAS T
73 [(2.0£0.5) vs 3.4x1.0), P<0.001; (1.0£0.3) vs (1.2+0.4), P=0.028], AOFAS ¥4} [(78.4+4.0) vs (74.3£3.8), P<0.001; (89.2+3.6) vs (86.0%
3.2), P<0.001], ATRS ¥4} [(80.3+4.5) vs (75.8+4.2), P<0.001; (90.0+3.8) vs (87.7x4.0), P=0.023] FlI /& $2HEVCEL [(9.6+2.0) YX/min vs
(7.5£1.4) /min, P<0.001; (25.4+4.2) ¥X/min vs (20.8%3.8) ¥K/min, P<0.001] # B ZF 0T % M4, B BAARJE 1A H B Ak e 1] i
[(0.1£0.0) cm vs (0.30.1) em, P<0.001] BE/NFHHA . (£ ] FVIIT LBMK 4853577 BRIEWT 247 a0 ah, HLib %4, sei
BRI IRE
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Semi-invasive locking block modified Krackow suture for Achilles tendon rupture // XU Meng—yao, TIAN Jian, HU Yu-xuan,
ZHANG Yu—xuan. The Ninth People’s Hospital of Wuxi City, Wuxi, Jiangsu 214000, China
Abstract: [Objective| To evaluate the efficacy of locking block modified Krackow (LBMK) suture in the treatment of ruptured Achilles

tendon. [Methods]| A retrospective study was conducted on 63 patients who had Achilles tendon rupture repaired surgically in our hospital
from January 2020 to February 2023. According to the doctor—patient communication, 33 patients underwent semi—incision LBMK suture,
while other 30 patients underwent conventional Krackow suture. The perioperative period and follow—up data of the two groups were com-
pared. [Results] The LBMK group proved significantly superior to the conventionsl group in terms of operation time [(45.0:£6.4) min s (50.6+
7.2) min, P=0.002], length of incision, [(2.5£0.5) ¢cm vs (6.8+1.0) cm, P<0.001], intraoperative blood loss [(12.6+3.2) mL vs (34.7+8.3) mL,
P<0.001], ambulation time [(4.3+0.8) days vs (6.5 +1.2) days, P<0.001] and hospital stay [(7.0+2.0) days vs (9.4+2.3) days, P<0.001]. All pa-
tients in both groups were followed up for a mean of (22.0+5.4) months, and the LBMK group resumed full weight—bearing activity significant-
ly earlier than the conventional group [(46.2+4.6) days vs (50.0+5.3) days, P<0.001]. The VAS, AOFAS and ATRS scores, as well as flexion—
extension ROM and heel raise times of affected foot were significantly improved in both groups over time (P<0.05). The LBMK group was sig-
nificantly better than the conventional group regarding to VAS score [(2.0+0.5) vs (3.4+1.0), P<0.001; (1.0+0.3) s (1.2+0.4), P=0.028], AO-
FAS score [(78.4+4.0) vs (74.3+3.8), P<0.001; (89.2+3.6) vs (86.0+3.2), P<0.001], ATRS score [(80.3+4.5) vs (75.8+4.2), P<0.001; (90.0+
3.8) vs (87.7£4.0), P=0.023] and the heel raise times of affected foot [(9.6+2.0) times vs (7.5+1.4) times, P<0.001; (25.4+4.2) times vs (20.8+
3.8) times, P<0.001] at 1 month and 6 months after surgery. In addition, the LBMK group had significantly less gap of broken end of Achilles
tendon than the conventional group one month after surgery [(0.1+0.0) cm vs (0.3£0.1) em, P<0.001]. [Conclusion] Semi—incision LBMK su-
ture for the treatment of Achilles tendon rupture is an effective, minimally invasive and safe technique, and can significantly restore ankle
function earlier.
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BRHE T 2407 K F 30~50 4 Zis shi ek, K3
JJRERPENR . Im B AT . BAT SRR AR, ARk Bl A
B mshamRE, HERWARZETI R, HEEH
AR IS AN L R X R O 2 e T A T
WO, wEIEEZHER, EBSESRA LR, 4F
W RETIRSFIRIT s MHAER . R &R R, B
RKemmaAEmEE, FAMEE®E T
X M RSFIRYT, FARBEI B &2 KK
W, (HXF8EG I NEORE S, ARSES T X8R A
—, BETC TR R4 S O A A AE — 1
W, Krackow 4875 VA BFR by Bk iy 4 ik 18 52 b
WETB, TR il el 2T 45, ] sl Wy
FabaES, Pihipedroe, dEGUREEREGE ¢ ARIA
FR, Krackow 4% &+ ARG 2 MR W7 24 %) Bl 2 2 4% 300
90% , MW R REEn 1AGEE, P R A
Z A 1% 7. HRTIRR TR Krackow 485
KRB, BAEAGE, BAEREUH M Krackow 4%
BHMELLIEATIMANE SR . TSR /NI H 1585 b
FE, R Krackow VA58 1, A HFRFRAHLL Kes-
sler 22575, MR Krackow 72 T H] A4 R e 7 24
BRERCRE S, TERRARIE R AE AR A B T
A M2 T AR 0 Bt AT W R AR 3AE L B BH P
K Krackow (locking block modified Krackow, LBMK)
BEGRIRI 6 gk, TEA AT EREE SIS AR OCIKR
By, (8T /RSREIIRemAE . Xhitl, Bt
5% DL L Krackow 48 5 7 A X IR, 43 #r B VT A7
LBMK SE5336 7 BB W 2 997280, Ay e PR B 07 284
BRI P S %

1 #REHE

1.1 A SHEERRE

PIABRIE: (1) #0120 20tk P A P BR e b Y
(2) ZRHi; MR AJ U s 73 A P BRI 1E 53 F 07 4~8 em
(K 1a); (3) X B e K B C A5 TG sh S 5 (4)
ARIGREVI=1 4F

HeBRARiE: (1) Wit >14 d; (2) BEAEA IR
RPN . AMEECT RS (3) MR A REE B
Wi BRI s (4) REAA Sopemifl . JemImEdezy
WS (5) BERbAA.
12 — Bk

[l B AR BE 2020 4F 1 H—2023 4F 2 HilitiA
) IR AT SRR I PR OB, Hor 63 AT iRl
ABRUE, GIAARIGE . WA BAEEE R, W EHE D

KR CEYIJF4T LBMK 484 ) 33 fil, # i
(f&4 Krackow 284) 30 ], PHZHEBEARAT— Bk
FER LR 1, PRALARRS . PRSI, BMI, #5452 TR
], 205 A — e ekl 22 R RS B L (P>
0.05) . ARFFFRAEBECEEZ b 2 lbifE, A

Gl
Cik=g

x 1. WMABERTT—MALRLLE

Table 1. Comparison of preoperative general data between the

two groups
sk R HLA P
(n=33) (n=30)
AR (F, 7+ 34.2+6.8 35.027.3 0.654
PRI (191, 53/%2) 25/8 24/6 0.686
BMI (kg/m’, X +s) 23.0+1.6 22.6+1.8 0.354
WG EFARBIE (h, x+5)  87.0+23.5 90.2+25.4 0.106
50 (1, Z2047) 13/20 10/20 0.618
1 (#1, iz 3h/HoAth) 28/5 24/6 0.613

1.3 RIT Ik

MEH: LT Tirid (Kl 1b, 1c), 7EERR
fia Wi 2.5 em 2417 —VIE, K 2~3 em, ¥T. T
YIH 4 FIES . mlil, &2 09F, #ALS
TREMHmMZE GEamblHT) (E 1d, le) . $F1R
i B AT OB TR B TR A IR 2 4 . R AT YT, B
E IR S A S AL . 2 5 R IS T T B e
FRZHZ FAT Krackow 484G, W5 i F o 4 4 48 VR A
FER T LB (] B s 2R ad 2R B, HLiE2k Rad 2k
FXHM Krackow Bi4N1FT4Y5 . #7515 TR WU Z K
(K5 oFF, S A SRR SEZSF, R
TR I R STARGE R 5 Eak i, TERs —AM8inde
WAL ED, AEPIm AR SRS, BRIEEROCTT, Rl
WS ATSS . B TRV KT o 0.5 em 247 1 2F
—REALGINE, Tt 4. R NUEsE S i
2-0 AP e i R A1 4L IR T Sk s, 3-
O AU ZRAbFE R LRt kI (& 1) .

A RIS ThRe, EEMREET 9\
YA, K 5~8cm, BitEHE, WML, 2E
PR T v FLIE S, VBB E X Wi is AL, 2 5%
TEERLR X WA T Krackow 286, Biih, FT4547eWr
s, PRIEREGEEE . e, R TFARYIO, BE4E
A (ATl ).

PR E ARG A EE 2 J, Bl IR R i
e, AR S OL R T R BRI ZE
1.4 PEHTERR

ISR AR GOR, 38 FAREIE . )0+
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JE ORRINE . FHATERE . VIRES . AR
] SRR o SR S8 A T BTG Sl a] . AL E
FEIPESY (visual analogue scale, VAS) " & [E 5B}
JEERT2 (American Orthopaedic Foot and Ankle Soci-
ety, AOFAS) B-J5 iP5 " BRIEWTZIT 43 (achil-
les tendon total rupture score, ATRS) "' & i JE — 35
WG sh (range of motion, ROM) . 60 s PN B JE 412 i ¥
B ARF (. FRBBETAR) BAERY
P D i ) B PEAY IR RACR
L5 Giitsrik

K H SPSS 24.0 BAFHATEUIHARE] . i AR IEZS Sy
AHERBPORL & £ 278, WL E] LLECR ST ¢ 46
B, AN E] R LA T BN R T 22000, I LR
I LSD ¥ 5 EVEGORMT x BUOELLIERE X ks ; 5%
TR TRERIRER: . P<0.05 AZERAGITERE X,

2 & B

2.1 FFARG AR

PIALRF AT AR, R, s
BiAE I RAE . R AL TAREE . Ui R
St . A TERE] | fEBERT )34 2 D TR A
(P<0.05). ARJFTCYIFERYL | NRF KA &4, &
KRR RN 2 ;ARG & A R st
iR BB NS 1B, MRS 2 B, WidiT&
iE R AR 2Z T G FE L (P=0.581), FIFARH
ORI 2.

®2 WAREEFAPABILE

Table 2. Comparison of perioperative data between the two groups

ok PR TR Pl
(n=33) (n=30)

FAREE] (min, 7 +5) 45.0+6.4 50.6+7.2 0.002
YIO K (cm, 7 +s) 2.520.5 6.8+1.0 <0.001
AR M (mL, 7 +s) 12.623.2 34.7+8.3 <0.001
RHIATERSE] (d, % ) 4.3+0.8 6.5+1.2 <0.001
I @a (l, H/2m) 33/0/0 29/1/0 0.294
fEBERTE] (d, 7 +s) 7.0£2.0 9.44+2.3 <0.001
22 BlVIEER

B A s B ARG, BETTHE] 12~36 A,
¥ (22.0+5.4) H . PABFERTIZORLER 3, 2k
K41 5 4 0 5 TG Sl ) B R AL (P<0.05)
A5 B R RS, B4l VAS PE 4 i E > (P<
0.05), AOFAS ¥£/4 . ATRS ¥4 . A& i JE - 75 fif
ROM K¢ B 42 B R 850K i 238 m (P<0.05) . R
606

1. 6 ~H, R4l VAS ¥4, AOFAS 343, ATRS
V43 B PR e 45 B R B W 0 T A (P<0.05)
RIKFEVT, P4 FRFEARAY 22 R g it 2 X
(P>0.05). B AR 14> BRI B B A /T
WA (P<0.05), RJF61H . RIKFEVHS TR
PRI TC I 0 TR it 300 1] 79 2 34 TG P-4 3 S 75
BFARE . ARG HH A MR 25 0LE 1g, The

3 3t i

BEXTERBEWTAL, i R LAV S B S S A B )
A AT REEE S KRy FE AR, MTTFARRNE
AR, W33 Bunnell, Krackow 3% Ma-Griffith 2542
FhgE5 Jr AT 2R TIE S, AR TR ThhE
g L BIRRER, MILFITR, B sk
HAREAQG/N . VTHSEW ., SRS, H
KT RBATR R4 507 e, 02 FRA
P

Krackow MGG IRMEAE G =, B H T
AR BREEGEORS 2 PRSI A, M
Bunnell 284, Krackow 454 H IR [E 2, IRf#N L
NI, RZ MR, W R AT,
Krackow 4% £ X SR AU B i 2L 9l 32, B BH 7y o B
Ko HHEFL Krackow R 2 BLAELk 1T858 5, SR
X, ATRE T E W E AR, Sy R IE R, TRl 2
JBcBELME LI AR R R 55K o XA X Krack-
ow SEHEATE R . HIAESE Y WFSE R, LBMK T
PR AE G BA A . RIEWENR . sk, IFk
SEDAEOL AL, HHGRE S, AR T ARG R E
Y5, PEIEBROCTTINREW L o I KBS = FoT K B,
S S Nk K Bunnel, 4% Bunnell ¥J 14845
FARMNBZEE, RPRIMED, RGEMEEER,
{HAZ %% Bunnell A J5 TAE iz sk ZHFE] . IF & AE
BB W R ] BN I HAR I R 720, SR A S |
T2t B Bunnell AU AT ZFEAIILHE, 1M H I & 5E
A, B, HETGT LBMK 885 7A 77 BRI
O HGE A, AR S LBMK 254, H
SHMEHGIS, 4PRIR, HEERA, R4 T
FrEmfTa] AEBem a2 B A it b, X AT RE
AT T RER TSR] . LBMK 4845, X485
TR K ST A R, 0T BEORIP TR ol 22 A2 4
i, N ERECEDITE, WO, XFERSET LA 45
B, AR 6 2k LBMK 485 9k i dy, A F T8
W AT E KRS NS, BEmdamiAEREmt ), 3k
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REJT I, O R AL, (AP 2 5 g
(P>0.05), WRESHARR DA, HI, MHELHER
4, HRARE 6 N NKIRER, BOCTIIRekE
W, PR HE E L, ROM BEHK,
SRR D B /N o TACAT A R 2 O T bl e R e
W AR, R TR R St | BROCTY
e G sh g . se R U LBMK 51285
Pr MHEmmR” 2L, AR TR RIS SR
Ji, oG s BRIERS I, A 25 TR OC T T A AT

3, JEMY K ROM ™' LBMK 482k 5 30 57 1445 kg ffi
HSIEHR 2 T, WA R 2R 4k ZE
TS SRR S BT Bk T, 2B AU
HORY 7, HL A VT S /NI T R R A R 4 4T
B R R S e O R i A T AR A
TG 0 4 S G S IE] I LA R B 5 45
TR EZES, TRSEHREEN%=3 ~HEH
x.

£33 MABERBIAM (rs) 5K

Table 3. Follow—up data of the two groups ( ¥ +s) and comparison

Bzt FRFR] £ ME4 (n=33) HHRAL (n=30) Pl
G4 T E S BT (d) 46.2+4.6 50.0+5.3 0.003
VAS P53 (53) A 14A 2.00.5 3.4+1.0 <0.001
ARG 6 4H 1.0+0.3 1.240.4 0.028
ER/ ] 0.6+0.2 0.7+0.3 0.122

P{H <0.001 <0.001
AOFAS P43 (47) A 1 1A 78.4+4.0 74.3+3.8 <0.001
AJg 6 A 89.243.6 86.0+3.2 <0.001
ER/ ] 92.3+3.0 91.0+2.9 0.086

PE <0.001 <0.001
ATRS P43 (43) AJE 114H 80.3+4.5 75.8+4.2 <0.001
RJg 6 4~H 90.0+3.8 87.7+4.0 0.023
E R/ ] 93.2+3.4 91.6+3.3 0.063

PE <0.001 <0.001
JEBfE -5 ROM (°) AJE 114H 36.4+3.6 35.6%3.0 0.344
I NEEEOE! 47.2+4.1 45.743.9 0.143
E R/ ] 50.4+4.0 48.6+4.2 0.087

PE <0.001 <0.001
LA PR YR (UC/min) AJE 14H 9.6£2.0 7.5+1.4 <0.001
KI5 6 4~H 25.4+4.2 20.8+3.8 <0.001
FR/ ] 30.2+3.3 28.7+4.0 0.108

PE <0.001 <0.001
R TS A B (cm) ENEREE 0.1x0.0 0.320.1 <0.001
KI5 6 4-H 0 0 -
AU 0 0 =

PE <0.001 <0.001

ZiLRTA, MICEAAL, SRAHARME . K5
PREZPR . PRI, RETE Rt et R U A 5
KB YiRe. {4 LBMK %2k . I LK E

%%, XWIFEAAE—E RINAE, S3ABISE N ey
Br, BEARE /D, KT LBMK 485157 HIG 9 KEEA
L RBURE Y/ e o5l 21 TS
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K1 BEBME, 302, la: ARHET MRIAA AT WG A 7EBRAE 1E 5 5 5.2 em AbJEZEPEPIT, JRdf LR f5 SR 8L, 16T
Uil 4 1b: ARATEE R A] LR S T, WS 2y 13 mm, HLNFEHRRGE X, JEARALK; 1e: RATHENE
fiis 1d, le: UrsmAbEsmbl b ; If: RJFSEE; 1g: NFEBA AT WIREEZSEL:, R, SeLmmlEs, bk
JIE s The ARJF 4 D MRI A A 0] WUERREESEEH AT, JESHIEL, Fo XY, WARRR T2WI SfE 5%

Figure 1. A 30—year—old male. 1a: Preoperative MRI examination showed partial discontinuity of Achilles tendon 5.2 ¢m above the inser-
tion, with the broken end retracted; 1b: Preoperative ultrasonography showed interruption of the Achilles tendon, the range of the broken
end was about 13 mm, and it was filled with an echoless area and swelling of the surrounding soft tissues; 1c: Body surface markers based
on preoperative ultrasound positioning; 1d, le: Proximal and distal incisions for suture; 1f: Appearance of the incisions after closure; 1g:
Postoperative ultrasound examination showed good continuity of the Achilles tendon, slight local thickening, strong suture echo, and rea-
sonable elastic resistance; 1h: MRI 4 months postoperatively showed good continuity of the Achilles tendon, with slight local thickening

and strong suture echo.
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