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[Abstract] Objective To investigate the clinical value and efficacy of a minimally invasive guided internal
suturing system (MIGIS) for the treatment of acute Achilles tendon rupture (AATR). Methods On May 20, 2026,
Hebei Medical University Third Hospital used a MIGIS to treat one patient with complete rupture of the right Achilles
tendon. The system consists of two types of angle-positioning guides and matching loop devices. One is a single-tip,
double-hole transverse guide for transverse suture threading of the Achilles tendon, and the other is a single-tip, single-
hole oblique guide for oblique threading. With external angle targeting, the guides and loop devices can direct the suture
to run precisely within the Achilles tendon substance, thereby constructing a Bunnell-like suture configuration. During
the operation, a 3 cm mini-incision was made at the ruptured end of the Achilles tendon, and proximal internal suture
placement was completed through the guiding system without stripping the peritendinous tissue. A bone tunnel was
created at the Achilles tendon insertion, and a bio-composite anchor was implanted to complete knotless double-row

bridge fixation. Early standardized rehabilitation was initiated postoperatively, and follow-up was continued to
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comprehensively assess surgical safety, incision healing, and recovery of foot and ankle function. Results The

procedure was smooth, with no instrument jamming or suture entanglement. The sural nerve was not injured

intraoperatively, and postoperative sensation in the innervation area and toe movement remained normal. The incision

and puncture sites healed primarily, with no infection or skin necrosis. At 3 months after surgery, ultrasound showed

intact continuity of the Achilles tendon, ankle range of motion had basically recovered, and foot and ankle function

scores were excellent. Conclusion

The MIGIS can effectively prevent sural nerve injury while preserving Achilles

tendon blood supply and suture mechanical strength. It is a more minimally invasive, safer, and more effective

treatment option for AATR, with potential for clinical application.
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Figure 1 Preoperative imaging showing complete Achilles tendon rupture
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Figure 2 Design drawings, 3D model, and physical prototype of MIGIS

1.3 FARIFE: 5l LA R b2 BE A 00 47 R I K
Uia, BAEBAENL, E RN R, Bk
A o fid 45 A7 R U s, T O s AT P A —
K3 emPAr/hI 0, VITF Rk & A4, 4
Hoor e RN COPRIE B R/ B K
B JHE B i 2 o9 0 43 32 G DO R D 1,
iy g T SN 1N N IR et [ ]
JUURE 7 22 o B B G Y DA B g T DL o 4 SR I .
e g A P BN S 0 B o, KR K T DAY R AR e
1.3.1 Sk R OZ Y] 0 e 4 4 f R i
AT B iy, K SR Bk T L R e o RS s ik
50 R DT s LA BT 3~5 em A NI 2%, I DA =2 R e
Z I, b e i 3T s PN 00 HE 2R A (TR BR L em) s
I3 J1 B K i R BB B — HE o R SR K Lk il A
PRGBS R IR N 2, BB R A% 48 R o BRI
—F L e R, 5 — TR A B R
JidE Ah 2 22 JL AR K T, 5 1 2 00 2R S T R O Ak
) R Bk 5 2R J0 SR e 2% T TR Ak ) KRR, B
S A VAR S A B B ALTE
PRAESC TN . ORI FEH I R — A — TR —
Wz 5l 7 Wy, Gl E RN R AR A A
PR 1] A0 bR IR B N, R i E RS 2
R R PN ) B R 2 s AR T il R e 2 0 A
] 2% b 08 FF LRI A 57 T 48 5 o) 25 S0 FL AL . DR
RS2 R (lasso) HAMAME T RIS &N
SIARAT W i g 2 2 (0 Tk 12 A H A1 %
(K3, OERAMFMENHNEEA, HR
Fn AR AN g A . © T H P 2 v A A
A B gt m gy, SBRSHATSMSE -8,
WUEA W EmANT, P RS 1 R
fi L IF LWL F R R ) ds L AL . © % B

TE B T ) 4 AT i S 1) 8% N B A B R ) L
A LS m s B HAM O 2R, Fefslgd; @
HERE FumsFmas i Hidi A, WHS O 28
IERI (K4, @G 218 il A5 ) 2% Fl i =
m g, JFREFI BaEL . TREMKSG T -1 F
A R R B 2kl (Loop), bR A #2522
L “X” I, KEMEEEL 27 B, BT HE
Ao F b 3 (OB AR A, FRATT AT LAAR S —
AT (B ) Loop, MM 7E B P &6 25 8] I
JE W25 Bunnell 20 “8” F4k#t (K5 . FrfisE4k
Yy 2% S ) i PN 3E OE 7R SR MR SE BTN GEAT, BRI
PR RN RSN CRBZRBRAN), A3 g
M, Wi T ARY 0 B AL S5 80 4 K RL
AN R T IR

3 RUSLERSHLSMHER

Figure 3 Nickel-titanium wire loop and suture guide
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Figure 4 Schematic of the suture pathway within the

guide and model demonstration
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Figure 5 Schematic diagram of the Bunnell-like loop suture
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Figure 6 Ankle function and surgical incision of the patient at 3 months postoperative follow-up
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