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Efficacy of 3D printing-assisted minimally invasive reduction and screw internal
fixation in elderly patients with Sanders type II-III calcaneal fractures

JIANG Nan, QI Bo, YAO Ling, YANG Sheng

(Department of Orthopedics, the 920th Hospital of the Joint Logistics Support Force of the People’s Liberation Army of China, Kunming
650032, China)

Abstract Objective: To investigate the efficacy and safety of 3D printing-assisted minimally invasive reduction and screw internal
fixation in elderly patients with Sanders type Il — Il calcaneal fractures. Methods: A retrospective analysis was conducted on 100 elderly
patients with calcaneal fractures who were treated at the 920th Hospital of the Joint Logistics Support Force of the People’s Liberation
Army of China from May 2021 to May 2024. Patients were divided into the 3D printing group (n=43, treated with 3D printing-assisted
minimally invasive reduction and screw internal fixation) and the conventional group (n=57, treated with standard minimally invasive
reduction and screw internal fixation). Perioperative indicators, subjective pain perception, postoperative functional scores, quality of
life, calcaneal morphology at final follow-up, and complications were compared between the two groups. Results: The 3D printing group
demonstrated significantly shorter operative time, smaller incision length, fewer intraoperative fluoroscopies, reduced blood loss, shorter
length of hospital stay, and lower treatment costs compared to the conventional group (P<0.05). The Visual Analogue Scale (VAS) scores
on 1-4 days after surgery were significantly lower in the 3D printing group (P<0.05) than those in the conventional group. Both groups
showed progressive improvements in the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score, Maryland foot
function score, and Short Form—36 (SF-36) quality of life score over time. However, the 3D printing group showed higher scores at 1, 3,
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and 6 months after surgery (P<0.05), and greater restoration of Bohler’s angle, Gissane’s angle, and calcaneal height, along with narrower

calcaneal width compared to the conventional group (P<0.05). No significant difference was observed in overall complication rates between

the two groups (P>0.05). Conclusion: The application of 3D printing technology in minimally invasive reduction and screw internal fixation

for elderly patients with Sanders type Il -Ill calcaneal fractures had significant short-term benefits, which could effectively alleviate pain,

improve postoperative functional outcomes, and enhance quality of life.
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Table 1 Comparison of baseline data between the two
groups of patients [n (% ) , X 5]

3D $TEN4A HBHA

s (n=43)  (nes7) X' P
145 0.162 0.687
2 27(62.79) 38(66.67)
% 16(37.21) 19(33.33)
FiR (%) 66.37+3.76 65.95+3.08 0.620 0.537
BMI (kg/m?) 21.37+2.26 20.89+2.15 1.080 0.283
R 0.317 0574
=M 19(44.19) 22(38.60)
G 24(55.81) 35(61.40)
HHER 0.227 0.893
AR 29(67.44) 36(63.16)
TIBE 11(2558) 17(29.82)
Hith 3(6.98) 4(7.02)
Sanders 73 E! 0.910 0.340
I 20(46.51) 32(56.14)
M2 23(53.49) 25(43.86)
FHEFAMNE(D) 335+081 3.61+096 -1.460 0.148
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Table 2 Comparison of perioperative indicators between the two groups of patients (x s )

A3 FAEE (min)  PIOKE (cm) BWKRE (RK) ApRmE (mL) FBEE (d) 8F&EB (AT
3D FTEN4H ( n=43) 49.53 +7.85 3.41+0.53 8.07+1.97 45.35+8.41 8.88+2.01 1.42 +0.29
WA (n=57) 81.54+11.36 10.72 +1.87 16.28+2.24 143.81 +£4.97 14.75+3.19 1.87+0.38
tE -16.640 —28.088 -19.091 -68.281 -11.234 6.47
P& 0.000 0.000 0.000 0.000 0.000 0.000
*x3 WHSE VASIESLLE (x+s)
Table 3 Comparison of VAS scores between the two groups of patients (x +s )
2R3 AET ARG 1d ARfg 2 d ARJg 3d ARG 4 d
3D #TEN4E ( n=43) 7.21+0.80 4.67 +0.68° 4.05+0.53° 3.51+0.55° 2.84+0.48°
BIA (n=57) 7.09 +0.69 5.77 +0.57° 4.91+0.63° 4.19+0.58° 3.25+0.63°
tE 0.796 -8.786 -7.227 -5.938 -3.649
P& 0.428 0.000 0.000 0.000 0.000

T SARMAA, P<0.001; Fup=608.117, F.p=13.705, Fyu=117.197; P:=0.000, P .5;=0.000, P 4=0.000

x4 MABERRNEETSLLER (x+5)

Table 4 Comparison of postoperative functional scores between the two groups of patients (x s )

AOFAS B - |5 2iF 5

Maryland 2Ih8ETES>

RE11DA RE3TA RE6 1A RE1T1DA RE3TA AE6 1A
3D FTENE (n=43) 65.81+4.85  73.56+3.53"  81.07+3.06° 64.91+393  76.60£3.32°  87.49x3.74°
BHA (n=57) 60.39 £4.41 66.04+4.06°  77.12+3.79° 60.16+4.15  69.16+4.31°  82.30+3.97°
tHE 5.841 9.701 5.591 5.799 9.764 6.633
P& 0.000 0.000 0.000 0.000 0.000 0.000

o SARE LAAME, "P<0.001; AOFAS Bt — J5 S PEAT Y F gy =376.179, F 4 =4.705, F gy =161.125, Py =0.000, P =0.011, Puy=

0.000; Maryland 2 IRETESI F iy =805.938, F i =3.369, F 4 =151.465, P, =0.000, P 5,;=0.039, P 4;;=0.000
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®5 MABELEFERE (SF-361T7) L& (x+s)
Table 5 Comparison of quality of life ( SF-36 scores ) between the two groups of patients (x +s )

ikl RE11A RE3TA AE6 1A
3D FTENA (n=43) 67.37£5.71 76.30 £4.19° 84.35+3.73°
HHA (n=57) 63.25+5.08 68.46 + 4.50° 79.39+3.35°
tE 3.813 8.890 6.989
P& 0.000 0.000 0.000

W H5ARE 1AM, *P<0.001; Fyp=368.355, Fp=5.080, F=100.111; P4,:=0.000, P .;=0.008, P 4p=0.000

*6 WHBERRIEHREFSILE (x+5)
Table 6 Comparison of calcaneus morphology between the two groups of patients at the last follow-up (x s )

2R 531 Bohler f& (°) Gissanc £ (°) REEE (mm) RESE (mm)
3D FTEN4 ( n=43) 27.65+1.13 122.65+2.85 34.21+1.95 46.35+2.10
EHA (n=57) 26.96 +0.98 120.97 +2.67 35.37 +2.12 44.81 +2.67
tE 3.267 3.028 2.804 3.125
P& 0.001 0.003 0.006 0.002

x7 MABEAREREBRIER [0 (%) ]

Table 7 Comparison of the complications between the two groups of patients [n ( % ) ]

AR PO KRS & <7812 RIlGIEESSE BEEE
3D ITENR (n=43) 1(2.33) 2(465) 1(2.33) 4(9.30)
EHA (n=57) 3(5.26) 3(5.26) 2(3.51) 8 (14.04)
X' 1& 0.520
P& 0.471
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