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Abstract

Objective: This study aims to investigate the application value of MRI-based 3D printing technology
in constructing physical models of anal fistulas for preoperative assessment and surgical navigation.
Methods: Forty-eight patients with complex anal fistulas were recruited at The First People’s Hos-
pital of Chenzhou (24 in the experimental group and 24 in the control group). After signing informed
consent, patients in the experimental group underwent 3.0T MRI scanning (T2WI fat-suppressed,
T1WI plain and contrast-enhanced sequences) to acquire high-resolution DICOM data. Three-dimen-
sional reconstruction was performed using Mimics software, with the anal canal and fistula tract out-
lined layer by layer to generate STL format models, which were then 3D printed. The printed models
were used for surgical path planning, while data for the control group were obtained from the hos-
pital’s electronic medical records. Postoperative evaluation indicators included the detection rate of
the internal opening, fistula tract, and abscess, as well as operative time, to verify the clinical auxil-
iary value of the 3D-printed models. Results: In the 3D-printed model-assisted surgery group, the post-
operative drainage wound was significantly smaller than that in the control group (1.5 + 0.5 cm vs.
4 +1 cm, P <0.05), and the granulation tissue morphology score was lower (1.0 £+ 0.3vs.2+1,P<
0.05), indicating better wound healing. The Wexner score showed that anal function impairment
was milder in the experimental group (1.2 £ 0.8 vs. 4.5 + 2.3, P < 0.05), confirming that the 3D model
can reduce sphincter injury. Conclusion: MRI-based 3D-printed models can accurately display the
three-dimensional anatomy of anal fistulas and optimize surgical path planning. This technology
provides reliable support for the precise treatment of complex anal fistulas and holds value for clin-
ical promotion.

Keywords

Complex Anal Fistula, 3D Printing, Refined Treatment

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

5 M AT (complex anal fistulas, CAF) 1R — B2 AL A EHIG PR A3 i i i 22 KBk 1]. B TAT
EHANRR SR, EEREES, WE—FERAKIE, Gi2BAGTHk TRKRAgE. ZR
T H AT 22 KPR AR PR R 3085 Ik AR (26 D1 ¥ LA 7 i e A s 475 240 JUL ] B2 b (3 7 ) FIEE TR AS
A EZ I T ARFRLT IR 0 R (2], WSRBE AN @R . RIS I AR IR AR 42 )
WA B2 e RS HEA . T T IR JE AT AE A JER T B b 1) [ B f KRR P ORI T T D RE, R L

ik

DOI: 10.12677/acm.2026.1662279 800 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.1662279
http://creativecommons.org/licenses/by/4.0/

FRUHE 25

1697 AU Ay U5 (A% o 17 [ 3]

H AT, BIERBUR (MR FE A O R AL 3R, RERBTRIt s e AT AR A DV R
SITTHE LIRS R, AN NI W EArtE[4]. (2 MRI FSWHE T Z L35 5 FEFE L LI ki
FIh BT SR 2 RAER, JUHAETDN /N L SORE SR As fIN, MRI BRI LA 2, 382
WRr S PESZ PR 510 TR, 3D FTEREAR I 51 N LR IO AR BT RLURIAN T AR AU RE T BT EE A2 6] . i H
MRI EH e e 9 ] e e () = 2 SR, SRR A= REAS 70 R BT SRS B 1ty 1 3 A o B AN UL o) 9 AR R JEE [ 715
NEEEA G B R AR BT BRI

DRI, AT H R SRR AR H e, M 3D 3TENEAR, AT =4I AR, It kAT AR AT

AHIE ST DL 7 2 2 e 55— it Jag I e 2 2% M T8 J 3 9 S0 2, T 2024 4F 6 H 22 2025 48 7 H ],
WARBE T 1212 W 2 8 VENLRE I 48 44 S B 7 Bont B2 (24 ) Al s ER 20 (24 1) -

PINFRE: O FRER: FRTE 18 & 75 B ()M, HAlAKR. @ 2WHi: LIk
SR I RS A B S WM R . AR R0 = 2 R LR AR (MR R & “ A4 1E” A
HE: FAE— AL FEEREE . AT KL EANO; © FARIEME: FEFRTHEM, HitkEzir
EHEAR; @ RMERL: EEHRRBI G TERATTHES . FARIBIT &R G2 FIFE TR .

HeBrbre: @© BRAEVENLEE; @ SRR O FrEMR SEWALE: @ HESIHE: A7 E
e filie BES BEIhREA A, SEERERITh2(ASA) 2 > 1 2, oIk 2 FARIMEE: @& #HIA R
JRIGFEAG AL 1 HbALe>8.0%); ® HIZEDIRIRERE: @ ILERMHEE: ® FkA#:; © 34H
N2 5 i HA AT RS0 A BT 5 25 SR 00 24 P B2 s PR TR o

FERR B = SO FHE TR 2 R, B 52l R AR e 1 I BN 34T MRI 4. RS ER S
e, AL e A5 iR, AR AR e g A, DA RTES . AR A 3.0T MRI &4, RE=
ANKEF A T2WI Jg 06175 FRRAL . RO JAREBL = AT 6, 2R 2~3 mm, )2 R E; TIWI
S AL, EJE 3~4 mm, ZEEFG 0.5 mm; BE9E TIWL 540 A ARG, KA 3D
LAVA/FSPGR ZRHMH A, JZE 1.5~2mm, TJZEME. EHHAERR#SHRE, H DICOM % 2ok s
YL R U VR Z1 B MK CD-ROM 1, 18 389% A k4 A1 ID 5,

22. ARFZE

2.2.1. MRI BB &

B %R LA 3.0T WEILHR AR ASGHAT RESLIR AR, T NSRBI BN o REEF FIE4E: T2WI Jig
W ARE A AL RRAL JAREE, 2R 2~3 mm). TIWI FHEFAGEAL, 28 3~4 mm) M IE58 TIWI
AL RN, 3D FAHH, EE 1.5~2 mm). it H%dE N DICOM #% 3.

222, ZHERS 3D $TED

NLEE B @ ] 1 s, 4% DICOM %4 3\ Mimics B0, i BIE#. XEMK. F3h%
RSD IR 2 AT KR EAT, [ 3D Live Wire RS 264 (1) 3D B[R], Al = iR
JE LA STL k6 F . # Mimics IR LL STL #3037 AF] UP Studio 3.0 #£47 3D BAYFTEN, AT
BEXT B EIARATVEAL, DL T ARERAZ SRR (9], HES7 = 4RI = YER LR AT M T — B 1L
BHEAg, R B @SBRI AL R A A TR, PARRKIBNADEEEL A, FFET AR

DOI: 10.12677/acm.2026.1662279 801 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1662279

TR &%

A5, WEREE MIRRBUR . BN V-l fify, AR SR E BE . T RE FARKEEHRK
WFTREAR . NSRRI 2 2 W e AR R AR 0L, i — 2 ARG EE D AB I, KRS 5FRNE
M5ER. HEiE G T e UG ET

a KF@HBLARE b FERAFH  cd LRESEIDIT AR T

Figure 1. Three-dimensional reconstruction and model example of the fistula
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Table 1. Comparison of surgical confirmation and MRI findings between the two groups of patients
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Table 2. Comparison of clinical non-healing rate, radiological non-healing rate, and healing rate between the two groups of patients
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Table 3. Comparison of operative time, and clinical and radiological healing time of fistula between the two groups of patients
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