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Application of 3D printing-assisted PMMA bone cement intramedullary support
in the treatment of osteoporotic fractures of the proximal humerus

YIN Wei, YU Yang, SONG Yongcai, HUANG Jungang, ZHOU Juan, YANG Lifeng
(Department of Traumatic Orthopaedics, General Healthcare Hanzhong 3201 Hospital, Hanzhong 723000, China)

Abstract Objective: Analyze the application of 3D printing-assisted polymethylmethacrylate (PMMA) bone cemented intramedullary
support in the treatment of Neer II, III, and IV osteoporotic fracture of the proximal humerus. Methods: 90 elderly patients with
osteoporotic fractures of the proximal humerus who were treated with 3D printing-assisted PMMA bone cemented intramedullary support
in General Healthcare Hanzhong 3201 Hospital from October 2021 to November 2023 were retrospectively selected and divided into the
Neer II fracture group (n=28), the Neer III fracture group (n=37) and the Neer IV fracture group (n=25) according to the Neer classification,
and the rehabilitation conditions of patients was observed. Results: The preoperative humeral neck-shaft angle of the affected side
was all significantly smaller than that of the healthy side in the three groups (P<0.05), whereas the difference was not statistically
significant at 6 months after surgery (P>0.05). The differences in humeral head height between intraoperative and postoperative 6—month
measurements were all <5 mm in the three groups. VAS scores and Constant-Murley scores at different postoperative timepoints were all
significantly lower than those befor surgery in the three groups (P<0.05), and the scores at different timepoints in pairwise comparisons
showed significant differences (P<0.05). The scores on quality of life in all dimensions were significantly increased in the three groups
at 6 months postoperatively compared with those before surgery (P<0.05). Conclusion: Application of 3D printing-assisted PMMA bone
cement intramedullary support in treating elderly Neer type I, 111, and IV osteoporotic fractures of the humerus can effectively promote the
postoperative recovery and has a good application effect.
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R1 ZHBE-MEABLK [x£s5, n(%) ]
Table 1 Comparison of general data among the three
groups of patients [x s, n (%) ]

ikl Ik Fik (%)
2 k-3
Neer M# &40 28 15(53.567) 13 (46.43) 655+49
Neer MEZEH4H 37 17 (45.95) 20 (54.05) 65.8+4.2
Neer VE/E#48 25 10 (40.00) 15(60.00) 65.0+4.8
Fix*f& 1.151 0.226
P& 0.562 0.798
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Figure 1 Osteoporotlc fracture of Neer type I, lll and IV
. A. Neer TAVEYT; B. Neer MAVEYT; C. Neer IVEIFHT

B 1 Neer ll.
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Table 2 Comparison of neck-shaft angle among the three groups of patients (x £s )

285 BiI%L EmsmFa (°) ReTEMTATF A (°) RE6NBEMUFATH (°)
Neer 1T Z4E#740 28 145.10 + 1.50 102.30 + 11.50° 145.50 +2.00
Neer MMZL &40 37 145.50 + 1.60 173.50 + 33.50° 144.80 +2.10°
Neer IVE B4R 25 146.80 +1.30 96.50 + 14.30° 145.60 £ 1.60°

F& 9.366 106.388 1.627

P& <0.001 <0.001 0.202

e ARHT AT A S @M T e, "P<0.05; AJE 6 AN H ENEE T A S T ek, PP>0.05

®3 ZHBERBLSEREK (mm, x+5)
Table 3 Comparison of humeral bone height among the three groups of patients ( mm, x s )
2835 Bl% Rep AE6 1A Z=E
Neer 1l 24L& #4H 28 16.68+0.40 16.02+0.19 0.66 +0.37
Neer I 24 & 44 37 17.31+0.55 16.25+0.28 1.06 +0.46
Neer IVEE 4 25 17.85+0.26 15.93+0.38 1.92+0.35

x4 ZHBEEHE VASIEDE (rxs)
Table 4 Comparison of VAS scores at different timepoints among the three groups of patients (x +s )
ikl ilE33 EN:) RE7d RE11MA RE3 A
Neer T 2 & #4H 28 7.60+1.50 5.90 + 0.90° 3.50 +0.60® 1.00 £0.20°
Neer I EY & #r48 37 7.70+1.30 6.00+1.10° 3.40 +0.80% 1.20 +0.50°
Neer IVESZ#r4H 25 7.60+1.80 5.80 + 1.30° 3.30+1.00% 1.10+0.30°

F{&
P&

Fass =2279.315, Fyn=0.014, Fuz=0.200
Py <0.001, Px=0.986, Puy=0.819

W SARRIES, "P<0.05; HAJE 7d H#, "P<0.05; SARE 1A ES, P<0.05

R5 Z4HBEELME Constant-Murley iESELE (X +s)
Table 5 Comparison of Constant-Murley scores at different timepoints among the three groups of patients (x =5 )

A3 Bil%k KRBT AE1 1A AE3MH AE6MH
Neer 1 BFHH ( n=28) 28 12.20+2.50 9.80 +1.30° 7.00 +2.50® 4.50 +1.60™
Neer M ZLFHAH ( n=37) 37 12.30+2.80 9.70 + 1.50° 7.30 +3.00™ 4.60 +1.30™
Neer VELFH4H ( n=25) 25 12.50 + 2.40 9.90 + 1.80° 7.10 +2.60™ 450 +1.80™

F& Fisa=1447.174, F45=0.310, Fuy=0.040

P& Pays <0.001, Pyr=0.734, P =0.961

TE: SRR, "P<0.05; A 1A HE, "P<0.05; SAE 3 M HE, “P<0.05

A5 R EIER, L, ZBCEFREEMRE
BT T F ARG T AR 2 AR
S AN R M PR A ELAA T T AN A AU T
St PRS2 e P R R L 2 M TR, AN [
BN . BEPETHOAR B e i el i
3D FTENHORSEEL T e AR 5] — 4 S AR Y 5%
b, BOARTE T FARMARI RS HE s Y BEA R
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*6 ZHBELEFREITFHILE (xx5)
Table 6 Comparison of quality of life scores among the three groups of patients (x +s )
285 B IR AR A FREREE AR —REBRIKR Bh HEIIEE 5 RXERAE R R R

ARET 77.60+6.80 80.50+860 77.20+6.80 81.00+7.50 75.80+4.90 79.50+6.60 76.60+6.30 81.50+7.70
#’\J;er E ARE61™H 88.90+6.30 89.60+9.00 86.90+7.70 90.00+8.20 86.30+5.60 87.80+6.90 86.60+5.90 90.60 + 6.90
Tnij;’)ﬁ t1E 10.096 5.163 5.986 6.966 10.042 7.776 8.339 7.085

P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

NBY 77.00+£7.20 80.80+9.40 77.60+7.20 81.50+7.40 76.00+5.20 80.00+6.90 76.30+6.90 81.80+7.80
*I\J(;er ]]QI AE61™H 8830+7.00 90.00+8.40 86.80+8.10 89.50+8.50 86.50+6.70 88.00+7.30 86.50+6.30 90.50 + 7.30
Tniz)ﬂ tE 12.203 7.870 8.455 6.701 11.044 6.016 9.423 6.495

P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ARBET 77.30+7.00 80.60+9.00 77.50+7.10 81.20+7.00 75.50+5.50 79.30+6.50 76.90+6.10 81.50+8.30
#I\Jv;erlz ARE67™H 88.60+7.20 89.80+10.20 87.00+8.20 89.90+8.80 86.80+7.00 87.50+7.30 86.90+6.60 90.20 + 7.20
(inii,’)ﬂ ta 9.073 5.372 7.273 5.778 11.059 6.382 7.5623 8.144

P{E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

A AT S A ST A R, ZE SRS
FRL(P>0.05) , ARBTAA S LBk o B 22 (H
<5 mm, RIHBHNFEERGL, XEIZRT A
BIFIIIGRBCR . 5500 PMMA H K TR b i85 T $2
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