A5 2023 4F 3 A5 36 555 31 China J Orthop Traumatol , Mar.2023, Vol.36,No.3 + 209 -

- ks BRAFF T -

3D T E 28 e FA G SRR SR TP 45 52
2 BT PR 15 A 1

FRHEEZHE,EW,HMEER, T XA, RILFE,F L
(THTHNE ER SR, w73 315000)

(BE] BRI KADHTIPEEAFARAIRERFTHAFIAS LT CHEATNBAER TR RAR. Fik: =DM
472019 4 3 A £ 2022 4 3 AN 12 BB R BT AT G R A REF K5 ERE K B H S WK e xR
0, % 66 AR MITE KT RKFARMBI A A AL T S RAT R B R, 2 BAATH A T AL TS ERATA B 2 K,
BEEHFRBENRN R FPEoE ENRK AKAFTHNREREAE X KA LEREAEESH MR 5
W RAEAAEE KRB 1 F8H LY Haris 79 &5 R X AW U R I EMF RBEAF I (32.17£6.18) min 42 F 3+
#8248 (53.8327.31) min(P<0.05) ; WL 41 K P th e & (18.33+2.94) ml /s F 2 8 28 (38.17+5.56) ml(P<0.05) ; W55 48 i5 AL
K H(7.50£1.05) %k ¥ F 2 8 41 (21.00+4.82) Kk (P<0.05) ; WL 820 %, K A ) 2k 2 (8.00£0.63) %k ¥ T »F 18 41 (32.67+
3.08) 2k (P<0.05) . WL 25 40 [ 7 B 2] (12.88+0.74) A A, 3 18 40 (12.8320.72) A A, B 28 £ 5+ £ % it 2 & L (P>0.05) . AL &
ARG 1 445 % % Harris 3% £ (82.00+4.52) 2, 5t 1828 (81.00+3.41) 4, A 40 £ f+ £ 43t % & L (P>0.05) . WL 20 5 37
R A A B (7.5021.05) 4 A, 3B (T.67+1.21)A A, 40 £ F Rt it % % L (P>0.05), WL 3R4TH0 & F47 & E
12(0.50+0.11)° A1 45 (0.7620.15)°, 34 4% F 5 B8 28 4% (1.57+0.31)° A 4 (1.87+0.21)°(P<0.05) . %5 21 32 47 4 A @ AR
¥ (0.13+0.02) em? & F 5 1 22 (0.08+0.01) em?(P<0.05), FLLRJG 3 R B KR B R G4 T Ha%s WA x
MBAFARERE, G . BAIDITPEZEFRAFHRIRS T REHEITNE LA T CBAT A BT R AR R
Al B MA R YA RE R SRS HETFRER, A TR R RS,

(8] mEFHFI; MALEEE; TOB4; ABRE; 3DHP; Z2EFRIFR

R E 4K S :R687.3

DOI ; 10.12200/j.issn.1003-0034.2023.03.003 Frig® 2 (H R %) 4RIR4G (OSID) :

Application of 3D printing percutaneous guide plate in closed reduction and cannulated screw internal fixation of
femoral neck fracture

WANG Qingze ,LUO Ming-xing ,ZENG Shuai,BAO Jun-guo ,LUO Wen-li,YUAN Kai-zong,LAO Li-feng (Department of Or-
thopaedics ,Ningbo Hangzhou Bay Hospital ,Ningbo 315000, Zhejiang , China)

ABSTRACT Objective To investigate the application of 3D printing percutaneous surgical guide plate in closed reduction
and cannulated screw internal fixation of femoral neck fracture. Methods The clinical data of 12 patients with femoral neck
fracture from March 2019 to March 2022 were retrospectively analyzed. Patients were divided into observation group and con-
trol group according to different operation plans,with 6 cases in each group. The observation group received percutaneous op-
eration guide plate assisted closed reduction and hollow screw internal fixation, while the control group received closed reduc-
tion and hollow compression screw internal fixation. The operation time,intraoperative blood loss,fluoroscopy times,and
Kirschner needle puncture times were compared between two groups. The location of screws were recordedon postoperative X-
ray films, follow-up time,time of complete fracture healing,Harris score of hip joint and the incidence of complications were
recorded on postoperative X-ray films. Results The operation time of observation group (32.17+6.18) min was shorter than that
of control group (53.83+7.31) min (P<0.05). The amount of intraoperative bleeding in the observation group (18.33+2.94) ml
was less than that in the control group (38.17+5.56) ml (P<0.05). The times of fluoroscopy in the observation group (7.50+
1.05) were less than those in the control group (21.00+4.82) (P<0.05). The number of Kirschner needle punctures (8.00+
0.63) in observation group was less than that in control group (32.67+3.08) (P<0.05). The follow-up time was (12.88+0.74)

months in observation group and (12.83+0.72) months in control group, there was no significant difference between two groups
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(P>0.05). One year after operation , Harris score of hip joint in the observation group was (82.00+4.52) points,while that in
the control group was (81.00+3.41) points,there was no significant difference between two groups (P>0.05). The time of
complete fracture healing in the observation group was (7.50+1.05) months,while that in the control group was (7.67+1.21)
months, there was no significant difference between two groups (P>0.05). The parallelism of the screws in the observation group
was (0.50£0.11) ° and (0.76+0.15) °,which were lower than that in the control group (1.57£0.31) © and (1.87+0.21) ° (P<
0.05). The screw distribution area ratio (0.13+0.02) cm?® in the observation group was higher than that in the control group
(0.08+0.01) cm* (P<0.05). No complications such as necrosis of femoral head,nonunion of fracture,shortening of femoral
neck and withdrawal of internal fixation occurred in both groups. Conclusion The application of 3D printing percutaneous sur-
gical guide plate improves the accuracy and safety of closed reduction and cannulated screw internal fixation for femoral neck

fracture. It has the advantages of minimally invasive,reducing radiation exposure ,fast and accurate,shortening the operation

time and reducing intraoperative bleeding.
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Tab.l1 Comparison of general data of patients with femoral neck fracture between two groups
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Ll 0.235 0.386
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Fig.1 Design, manufacture and operation of percutaneous guide plate
According to the skin positioning (b) before the development patch,
Kirschner wire was drilled into the femur (e) through the positioning
channel (¢ ) ,the percutaneous guide plate () was placed,the femoral neck
fracture was reduced (a),the C-arm fluoroscopy was good , the hollow nail
guide wire channel sleeve (d) was drilled into Kirschner wire ,and the hol-

low screw was screwed in
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Fig.2 A 66-year-old female patient with left femoral neck fracture
2a,2b. AP and lateral X-rays of left hip joint showed fracture of the left
femoral neck (infracapitular fracture,Pauwels Il )  2¢,2d. Closed re-
duction of femoral neck fracture assisted by percutaneous operation guide
plate and cannulated screw internal fixation were performed. On the sec-
ond day after operation, AP and lateral X-rays of the left hip joint showed
that the femoral neck fracture was well reduced ,and the screw position was acceptable 2e,2f. One year after operation, AP and lateral X-rays of the left
hip joint on anterior and lateral position showed the femoral neck fracture healed well without necrosis of the femoral head and no obvious displacement of

the screw position
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Fig.3 A 50-year-old male patient with left femoral neck fracture
3a,3b. AP and lateral X-rays of left hip joint showed fracture of left
femoral neck (moderate neck fracture ,Pauwels [l )  3c¢,3d. Closed re-
duction of femoral neck fracture and cannulated compression screw inter-
nal fixation were performed. On the second day after the operation, AP
and lateral X-rays of the left hip joint showed good reduction of femoral
neck fracture and poor screw position 3e,3f. One year after operation,
AP and lateral X-rays of the left hip joint showed that the femoral neck

fracture healed well without necrosis of the femoral head , and the screws were removed
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Tab.3 Comparison of intraoperative and postoperative conditions of two groups of patients with femoral neck fracture (x+s)
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Tab.4 Comparison of Harris hip score 1 year after operation of two groups of patients with femoral neck fracture
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