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HE: (B8] BT Mimics F B LB THBCB T mSEET P IES 0 BN B A2-3 BB LR ] BT IR R TR, (& ]
[l EE 23 BT 2018 4F 1 H—2021 4F 6 H ARG B Rk I Z AL A EE  (open reduction and internal fixation, ORIF) JRYT 1 53
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Proximal femoral nail anti—rotation combined buttress plate based on preoperative visual design for type A2-3 femoral in-
tertrochanteric fracture // YANG Shao—wu, GUI Wei—wet, LI Ying. Department of Traumatic Orthopedics, Jiyjiang Hospital of Traditional
Chinese Medicine, Jiujiang, Jiangxi 332000, China

Abstract: [Objective] To evaluate the clinical significance of preoperative Mimics—assisted design of proximal femoral nail anti-rota-
tion (PFNA) combined with buttress plate fixation of type A2-3 femoral intertrochanteric fractures. [Methods] A retrospective analysis was
performed on 53 patients who received open reduction and internal fixation (ORIF) with PFNA and buttress plate for type A2-3 femoral in-
tertrochanteric fractures in our hospital from January 2018 to June 2021. According to the preoperative doctor—patient communication, 28
patients had ORIF performed based on preoperative design with Mimics software, while other 25 patients had routine ORIF conducted with-
out preoperative digital design (routine group). The documents regarding to perioperative period, follow—up and images were compared be-
tween the two groups. [Results| The design group proved significantly superior to the routine groups in terms of operation time [(52.7+5.2)
min vs (69.5£7.1) min, P<0.001], intraoperative blood loss [(102.7+10.9) ml vs (165.9+£10.7) ml, P<0.001], intraoperative fluoroscopy times
[(8.3+2.1) times vs (10.2+3.5) times, P=0.018]. In addition, the design group resumed full loading activity significantly earlier than that of
the routine group [(36.3+5.8) days vs (47.5+6.3) days, P<0.001]. The Harris score, hip extension — flexion ROM and internal — external rota-
tion ROM significantly increased in both groups over time (P<0.05), which were significantly better in the design group than the routine
group at 1 month and 6 months after surgery. With respect of imaging, there was no statistically significant difference in the fracture reduc-
tion quality between the two groups (P>0.05). The design group had the neck—shaft angle (NSA) remained unchanged, whereas the routine
group had NSA significantly decreased by the latest follow—up (P<0.05). At corresponding time points after surgery, the design group
proved significantly better than the routine group in tip—apex distance (TAD) and femoral head and neck shortening (P<0.05). [Conclusion]
For femoral intertrochanteric fractures involving the lateral wall, preoperative virtual design with virtual reconstruction provides the surgeon

with accurate classification and individualized fixation plan, shorten the operation time and reduce the incidence of internal fixation failure.
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Table 1. Comparison of preoperative data between two groups

W onTw
AEHE (%, % x9) 75.2+3.3 74.8+4.2 0.721
P (11, i) 19/9 14/11 0.374
BMI (kg/m’, % +s) 274422 27.942.3 0.423
AT (], A2/A3) 22/6 21/4 0.614
P ETFAREHA] (d, % +s5) 3.120.9 3.5+0.8 0.095
M (B, Ze/4) 15/13 10/15 0.323

1.3 FAKFE
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HHENE, MH M TRAE LT, RIE 20~
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UL P BT B RS, BBk ooy s AR
FAIMIEE, sk AT,

Witdl: BERBHHITEZ CT B, RN
0.625 mm. KRG H CT EUZEEH A Mimics14.0 X
P, IS, o R TR = A
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DL 30 v JBe B 3 2 B, L veposition D) RE I 4E
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Table 2. Comparison of peri—operative data between two groups

- it WAL i
(n=28) (n=25)

FARMFE (min, F+s) 52.7+5.2 69.5+7.1 <0.001
YIHEKE (em, 7 +s) 11.2+2.2 10.8+2.5 0.538
AR (ml, x ) 102.7+10.9 165.9+10.7 <0.001
ARAEREL (K, % +5) 8.3+2.1 10.2+3.5 0.018
—UCEETI)EE (1] (%)) 23 (82.1) 17 (68.0) 0.232
WiE T R K (mm, % +s) 90.6+1.1 89.3+1.2  <0.001
THIATHERTE] (d, % +5) 42405 18.3+4.4 <0.001
Yiag@s (i, Hiz) 18/1 22/3 0.441

{EBERTIR] (d, 7 +s) 10.6+1.5 10.9+1.7 0.498

R3 MABRERIHER (rss) S

Table 3. Comparison of follow—up data between two groups

- WAt TR
(n=28) (n=25)
SE4 TG B A] (d) 36.3+5.8 47.5+63  <0.001
Harris 7453 (53)
AR 14H 76.749.3 69.2+8.2  0.003
RJE 6 4H 85.2+5.1 80.3+6.4  0.003
RIKBEDS 89.6+4.5 86.7+5.1  0.032
PME <0.001 <0.001
fitJi; ROM (°)
ARG 14H 85.37.1 80.3x6.5  0.010
K56 1H 100.9+4.2 97.6£5.8  0.021
KK BEV 112.3+6.1 110.7+83  0.424
P <0.001 <0.001
PI4MIE ROM (°)
ARG 1A 46.9+6.2 433+5.1  0.026
KI5 6 1H 57.2+7.6 50.3+6.8  <0.001
R 60.3+5.9 57.6£73  0.143
P1H <0.001 <0.001
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P B E AR VAR S R 4, AR F SR
PR KR Z R A 2FE X (P>0.05), H5AK
JE BRI ZIAH e, ARJE 6 AN H AR WBE VI, W4l
TAD ., Bd sk 80 46 ¥ 6 B 7484k (P>0.05), &1t
2 NSA TR 3254k (P>0.05), {HH MZHAY NSA 2
EWN (P<0.05) . FHIEFEI S, B4 TAD K Bew
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Sk U 4 0 N TR A (P<0.05) . ARJ5 R
Z. ARG 6, With NSA 2 R TLgit2 5 L
(P>0.05) . fHARKBEVIH, B4 NSA B3 KT
WAL (P<0.05). ARKKEUIHT, &iT4L0E ] il

LG, BT ARG SN EERTR. FAAIRE ]
FriBET 6 1, o 1 R A A AT N T B
Ao

B 1. BETE, 654 la: Ri X &zl A2 BUB-E BRI BT 1b: 78 Mimics14.0 B3 AR A E A =485 e
FEAUTE R AR T BT AL, FFRTT PENA KB MR AN &, /BB E AR 1d: AREARTTEE, AR R PFNA
B ; le: EAMIMRIE 2, FEAAMINBERELSLYE; 1f RFRIZI X 26778 TAD=20.1 mm, NSA=129.5°; lg, 1h: RJ5 6 1 H X
LA R ETAA BT, TAD=20.0 mm, NSA=128.7°, W& ] K TEH BN . #55h.

Figure 1. A 65—year—old male. la: Preoperative radiographs showed type A2 femoral intertrochanteric fractures; 1b: Mimics14.0 created

3D model of the original state of the fractures; lc: Virtual reconstruction technique was used for fracture reduction, and the positions of
PFNA and locking plate were designed in front view and top view respectively; 1d: According to preoperative design, PFNA fixation was
applied intraoperatively; le: Reconstruction of steel plate fixation was added to reconstruct the continuity of the lateral wall; 1f: Immedi-

ate postoperative radiographs showed satisfactory reduction and fixation with TAD of 20.1mm, NSA of 129.5°; 1g, 1h: X-rays 6 months af-

ter surgery showed good fracture healing, with TAD of 20.0 mm, NSA of 128.7°; without spiral blade cut out or loosen.
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Table 4. Comparison of radiological data between two groups

- Wit HHLA P
(n=28) (n=25)
HATE A (1, PR /2E) 23/5/0 17/6/2 0.243
TAD (mm, X +s)
RJ5 R Z1 20.8+1.1 22.5+1.8 <0.001
KRG 6 1H 20.4+1.4 22115 <0.001
RIKBED 20.1x1.6 21.9%1.9 <0.001
PAE 0.171 0.467
NSA (°, X )
A5 BN 130.7+2.3 130.5+2.7 0.772
R 6 1H 130.1+2.6 129.8+3.1 0.703
ER/ ] 129.542.1 127.3+2.4 <0.001
PAE 0.165 <0.001
e Sk B S (mm, & +s)
ESEE] 2.6+0.4 3.4x1.1 0.044
KI5 6 H 2.6+0.5 3.7+0.9 <0.001
RIKBEVI 2.8+0.7 3.9:0.7 <0.001
P1H 0.294 0.158
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