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Abstract

Objective: To compare the clinical effects of the intramedullary nail and locking plate in the treat-
ment of Neer two- and three-part fractures of the proximal humerus in the elderly. Methods: A re-
trospective study was performed on 61 elderly patients with Neer two- and three-part fractures of
the proximal humerus who had been operatively treated at the Department of Orthopedic Surgery
and Sports Medicine, Affiliated Hospital of the University of Health and Rehabilitation Sciences
(Qingdao Municipal Hospital) from January 2018 to June 2021. Of them, 29 were fixated by hum-
eral interlocking intramedullary nails and 32 by proximal humeral locking compression plates.
The documents concerning the perioperative period, follow-up, and radiographs were analyzed
and compared between the two groups. Results: The differences between the general preoperative
data of patients in the intramedullary nail and locking plate groups were not statistically signif-
icant (P > 0.05) and were comparable. The operating time, incision length, and intraoperative
bleeding were significantly better in the intramedullary nail group than in the locking plate group
(P < 0.05). All patients followed up for 12 to 18 months after surgery, and the difference in fol-
low-up time between the two groups was not statistically significantly different (t = -1.582, P =
0.114). From postoperative day 2 to 3 months, the difference in humeral neck-shaft angle was sig-
nificantly smaller in the intramedullary nail group (3.28 + 1.98)° than in the locking plate group
(7.25 + 3.22)°, with a statistically significant difference (t = -4.634, P < 0.001). The VAS score, Con-
stant-Murley score, and DASH score were significantly better in the intramedullary nail group
than in the locking plate group at 3 months postoperatively, with statistically significant differ-
ences (P < 0.05). At the final follow-up, the differences in VAS score, Constant-Murley score, DASH
score, and ROM between the two groups were not statistically significant (P > 0.05). The incidence
of adverse reactions in the intramedullary nail group (6.90%, 2/29) was significantly lower than
that in the locking plate group (28.13%, 9/32), and the difference was statistically significant (P <
0.05). Conclusion: Compared with the locking plate, the intramedullary nail is more consistent
with the concepts in orthopaedic enhanced recovery after surgery for the treatment of two- and
three-part fractures of the proximal humerus in the elderly, and is characterized by less surgical
trauma, shorter operative time, secure internal fixation, and low incidence of surgery-related ad-
verse reactions, which can effectively relieve patients’ early postoperative pain, help improve shoul-
der joint function and promote patients’ accelerated rehabilitation.
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1. 3l

Jol i 35 v 4t (proximal humeral fracture, PHF) & 55 =& UL I s AA B T, 20 85% K& 4T 50 % LA
ENEEL], BEE AN D2, PHF BRAR SR EF . SEFARIGTT ™ EBALN Neer . =5
PHF B @ &3 m, 551 E TR, WmalZiR, SHUEF S AR FRE[2] [3]. 1R LHRAY)
TF B SRR PN [ S V67 RSB 4, B TR AORE K AR ZR 01 (23.8%~29.0%) [4] [5] [6] [7]. IT4EK,
BEE P L 2 A B BT RR 8T, B T om B A 8 R iZ ig T PHF BI6RYT[2]: BEE B8 N AT
Ttk [ S I AE D J1 234 8], FHTIRYT PHF ROIRIEZE#N . H Al 788 R B & (orthopaedic
enhanced recovery after surgery) ¥ R XHATT ZEME PHF IR RIRIER D, FOX S RSSO B Rt 34 R
AL RS 7 20 P AR BIL I 7 5 22 W PRI FU R SCHF[9] [10] ASHWEFE [BIWEE 734fr 2018 4F 1 H & 2021 4 6 HF
ARIEITH) 61 41 Neer —. =HB4r PHF & 5kl, 576 LA E BE P 5T 5 Mk i o 8 e SRR 097 2%, i
R

2. AMERE
2.1. FRHIANSHRRIRAE

NFRE: © FRE >60 & @ £7E Neer —. =¥ PHF 2W[11]; @ RHAINEE B8N 5T 2k & iz
S B AWARAT A [ S VR T IR AR

HebrbrdtE: © FRIBYEE T, @ WEMEBITEEES: © SIiFMahits, @ 8. 52 KEi
® REHRKERT:; © KRFMESRELRG; @ BHERKMEAE RGN © FURHIE K
WERIKEE .

2.2. —fREH

AWFFILGIN 61 BIEFE, iRk 60 £~87 &, “F73.1 % HHr Neer /0 AL 34 30 B, =4
3145, RN FEE T RAR DN 2 H: BENETH( = 29 )R EEENE R4 L, Stryker Trauma
GmbH A E])E €, BiE R ZH (n = 32 1)K A kB U it e 4R R4t (Fifi 1, Stryker Trauma GmbH A &)
. PABERIT—BERILRILE 1, ZRBTLRITEZ P >0.05, %1), BB

AW AT Cld e 5K 22 By R e (7 5 7 T L R B ) 1R B 2R (R S b 58, Py JR B 0 0T 98 9 B 15 )
BHEERET.

23. FREZE

PRI DT 3 SRR MNRRIBE . FARIAAL: $RUDMERA, R 3 5 om.

BENET2H: BURIERTAMUNBRIE KL 4 om ATEIE, IR=AMAATh R (85 &, WEEMLE i, R
ORI IR S B TIEAR ] AR RIRE BT BRI, IEEIT R M A OST
WA E o WWHUEF ke s s BN AT, BN ST AP AT TR B 25T DB, ff
KR & B IR AT 4T, AT R IEANECE T 3 mm~4 mm. IEM WL FAT O B S, TERSHESLRIE
R M BN mmiET . 2 A EEMHNE T RO R W W E G, e RERofRmy . R
RAMEIRIT: 1) RPIRYEE 0 A S SRR I TN 1~4 ACBAT I E K. /NEETT; 2) RTfgidd
EEENRE PN MERIRET[12]; 3) XM EE G KA, AEE N “ATHET 7 PAg RN
[ e AR e s 4) WBIE T u IR S5 2 FLAE & RN R E B K NG

BUE IR =AML BB BRABSERKZ) 10 em YIE, EZ2V10F, 7or R eebh i i, 7Rk
Wi I AL b . SR SRR 2 )R, dE ALk, Se IREHEIRELE I, A v IRE kgt
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LEARAL IR [ 52 o B IR ARG, R AL AN SR A FL, REARARIG B T 3 SO (e 1 K 45
T N J729 5 mm. G555 [EASMIZ) 8 mm). SERLHH AR B RUFJE R L, RIKENBUE BT E. £
FEEENE T EAL AN B E S, R IR SELAT A R K, NG E, ld AR iz R
ARG A, WEBRATERENG A KAV . RAFAMRAGIGTT: 1) XF/™Ea mgiie . AR HE %S
ANTHE AEREREA; 2) IEEiTmEN 5 MU L EBUEBRET [ €, 320 R FH 0B 5 [ 52 AR i P [ 2
WA NE[13]; 3) X T™ E A BERARN S, FIAE o B AN B 5 i SO I PR AT A B o AT R
BENBERA 4 mm FIRET, JEGS & AR 2 A FEE R TR S5 VEIRAET 273 [14] -

Table 1. Comparison of preoperative general information between the two groups (X £5)

1 MEBERB—RRERSHE(X£s)

Ei=77 BEPATAMN =29) BLePIRA(n =32) KBS & P&
FEW(%, X+s3) 740+6.4 723+74 0.965 0.339
P51 0.096 0.757
5 12 12
e 17 20
BMI (kg/m?, X+s) 25.97 +3.92 2439 + 4.26 1.510 0.138
ZAH M 1.600 0.206
* 20 17
e 9 15
HHT Neer 437 0.794 0.373
4y 16 14
=5y 13 18
Z A5 0.287 0.592
L] 10 9
et 19 23
ZHEFAREC, X£5) 3.6+12 38+14 -0.741 0.458
2.4, Rl

AJE Gl B P HEAT I RE R ARJEER LR, EBUR TSIl HPEIEsIEE: RS 2 REAE
JB X2 RJa 3 R~7 R, 1R HIATHIERS SN KB ETE _E2¢ . SMEThRe®hk: A5 1 ARE X
Fio WO BT R IT A EEE SR RN RJE 3 HRE X & IHRE R HITR LRI =El 4.

2.5. JEf$EFR

REMNNEEZEFARYTR, AREFARRE VJOKE, A & ER . R e e i
X & F, WHETaEEN: TRES 2 KREARE 3 AR AR B E ST M [15], FiHE Pt a) &5
T ZERIA AL B R AR . WFARSGHROE, FEOFRE. BAEAR. WEERN. JFigET
fiEs JB IR . SRET D) R i SRRSO . Bl U 3318 R F i A S A L1 4 (VAS) . Constant-Murley
BRI LI T RERERS 1E 2> (disabilities of the arm, shoulder and hand, DASH) LA & il & J& i Ji_E 25 1% 5
[ (range of motion, ROM)KPFAN A J5 798 2 JH <15 DhRe Pk 2 A L [16]
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2.6. GHESW

K FH IBM SPSS 26.0 Gu it 2= 4 A6 Bi b AT 21 [ 2 S Ge it by, AR o B R, SRR 77 b
ARNESATER, SRR ERTNIESSM, FONESS, RAMIEAR t 15, MR T 2558
AFFHAFBNAL; #57RAEES A, RAESERE . »I TR DEE(E 7 )RR, E878 8 D FIE
(X) = WEZEE)FER. P<0.05 IMNERAS B L.

3. &R

PR FAR IR 25, AR RAEEHFRE. WAREEFRPTRILRILE 2, BRTHFER
ISP IE] S D) KR L AR e i A B A T AR A (P < 0.05, 7% 2); PRALE Bt 18] 2 RSt 228 L (P >
0.05, # 2),

Table 2. Comparison of perioperative data, postoperative day two, and 3-month humeral neck-shaft angle between the two
groups (X +s)
F2 FEABEBEARRAEN, REE2XREREINALENTAMLER(Xts)

Ei=7an BEAATH(n = 29) BB (n = 32) KRG8 P
FAREE(min, X+s) 87.9+124 105.5+17.8 -3.868 <0.001
PINKECem, X+s) 42412 11.9+2.1 —6.792 <0.001
AR E(ml, X+s) 86.2 + 23.0 149.8 + 24.6 -6.314 <0.001

{EBERSTE(d, X£5) 7814 85+1.8 -1.77 0.077
FEE ST fC, X£s)
ARG 2 R 1346 £2.0 1336 +3.8 1.263 0.212
RE3INMH 131.3+3.1 126.3+45 5.005 <0.001
t1H -3.928 7.011
P <0.001 <0.001

B BB ARSER 12~18 M HBEVS, HABENETH (5.4 £ 2.0 H, BUEMRA N(45 £ 2.2)1MH,
ZERTG I FE L (t=-1.582, P =0.114), RJ5% 2 K, WANLEHTHERLLHHE (P >0.05, %
2):s RJGEE 2 RZEAG 3 H, fi AT 4L B 1] st JUs B 391 F Z21E.(3.28 + 1.98) /)N T8t 8 AR 4H.(7.25 + 3.22)",
ZRA G R X (t=-4.634, P <0.001). Rj5 3 MH, #ENETH VAS 114> Constant-Murley 14}« DASH
PRI 15 5 A0 T e AR 4L(P < 0.05, 7 3). AR IKBEVIIF, Pidl VAS ¥£4>. Constant-Murley 34> . DASH
Wor SR AT E B2 ROM ELAR, Z R igiit 5 m (P > 0.05, % 3).

Wil AT 2HL AR R A DA AR 1 ), B SR IMARSE 1B, A R UK A% 6.90% (2/29); HE 4R
WRAYINRRBEG 16, Figs 16, BT 361, ARIRIERS 4 51, AR &M KAEFSN 28.13%
(9/32), WiLHIAIELI 2 A it 27 (P < 0.05, # 3). v, UIIkRmyges ey, KiE2Enk
BRI R GG BTV AT A B IR, R AR IR . PR SRR L4
1. K 2.

4. g
AR NBER A PHF B S0 8, AU A AT, B A 35 R B, [ I s 2 43 [ 17].
T2 S B R . S AHLAE I AT 100 R BE[18], AERE N 1 T AR e 0 [ T A S 3o 0
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Table 3. Comparison of postoperative pain evaluation index, shoulder function, and the number of patients with complica-
tions between the two groups (X +s)

3. MEREAREERITNIER. BRI, REHLESERHILLE(X+s)

E=1A BEASTA(N=29) BEMRAN=32) KERGIIE P
VAS #4r(4r, X*s)
ARG 3/MH 1.93+0.75 2.66 +0.70 -3.354 0.001
KRIKBET 1.07+0.84 1.09+0.81 -0.107 0.914
Constant-Murley ¥43-(%7, X+5)
RG34 H 65.8 £5.0 61.6 +5.7 3.034 0.004
KRIKBE 76.7+3.9 748 +5.4 1.545 0.128
DASH 43 (58, X*s)
ARJg 3MH 33.4+11.0 40.4 +13.7 -2.177 0.033
KIRBE 19.3+10.1 23.9+12.0 -1.642 0.106
KRBV AT R 2 ROM (°, X£5s) 139.1+10.8 136.5+11.6 0.906 0.369
RAEFHRAEBFHEL W], %) 2(6.90%) 9(28.13%) 4.638 0.031

Figure 1. In the intramedullary nail group, a 71-year-old female patient with Neer two-part fracture of the proximal humerus
on the right side. (a) Pre-operative anterior chest x-ray; (b) & (c) Pre-operative CT 3D reconstruction; (d) X-rays (2 days
postoperative) show the good position of the intramedullary nail, (e) X-rays (3 months postoperative) show healed fracture

1. BERETERBE, &, 715, ARLEIER Neer ZEBE#T. QARBIEM X Z&kF; (b) & CARF CT B=4HFE;
(d)R/E 2d X L R REENSTLE REF; ()REF3NA XLEhREHASE

Figure 2. In the locking plate group, a 68-year-old female patient with Neer two-part fracture of the proximal humerus on
the left side. (a) Pre-operative anterior chest x-ray; (b) & (c) Pre-operative CT 3D reconstruction; (d) X-rays (2 days post-
operative) show good plate position and fracture reduction; (e) X-rays (3 months postoperative) show a blurred fracture line
2. PIENIRAEE, &, 685, LB FILH Neer ZEBEH . (Q)RBIENM X Z&F; (b) & C)RBICT BE=#E
#; )ARE2dXZATRRBRUERENEMFHE; ARE3NA X LRAREITEEMN
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FE, 0 HA G 5 M DLAERE B R A PR T SR A S A (IR TR ZRIE 14%) [19], #Eim 3 30F ARy 2008 ¢
IR B AR . Rk, T ARV RS, PR O RO ST /N P ] e M A
H SR BT R EIRIT T AR T 20, RS2 PHF B A i BAA R L [9].

KHBENET B EIRIT Z4E Neer .. =% PHF BH T ARG/ WEEESE. FIEERRLT
S 5 FRATTIE T 8 BT, B8 PN BT 2T AR ) 1) 1K B L A v i of B ) W S A T AN AR 4L (P < 0.05);
RJg 34NH, BEWNET 4L VAS 45, Constant-Murley 343 DASH 353 UL K il B 20T /1 B VK B 15 1 44 5 25
T8 AR (P < 0.05). XUt BHR FH LB 88N 4T RGUIGIT R E ), @it b F ARG &1 H
i, M AR AN N N, A R T BRI M B, JF HAs SRt dn s 4. msEp e, EAm
HPH AR FEI, ARCER G R IR LTI, TR R BARBUENIR AR BB E A E R
ELHE, (TG Gk R B R R 0 T iz RS AR A b T BE T 9 [EDE J8 T E R, NBYIEUN,
AR AA BT, (43T A TR 485, 9500 PR T AN 6 R 2H 200 B ) B8 34 B P i Sk i A3 FR) 453425 [20] »
MR/ INA J5 3 100 AT B S BEAR A L2 o AR AR [2 L) ZE B 7 Bl B $50T A 26 R P S AR 7 i s Hh g
B 3T M B AR TR S IR R E . SENET Ltk e, JIHE U A, RR A 3
T 5246 . 21T RDUERAT A BT DA S P N R 24T it B 5 10 S 43 [22] [23], AH BB SRR e 7K 32
BB v PRl ) R ORI A Bk [24], A )RR R AT, BT AZE B 3T 8 A A B R IR A T e AN AR
HRPTAE . R4 DA R BRI MR MIE e R 3, AR TR TIREE . i P4 4T 08 47 J Bl Bk i
SUZNEUN, SHRTIEE NABER SN, BRImAR R & 7 B ST SR RE 1[10], JF BT H BT
[ Gbaed et i A R 2 (A o N S O e = A 5 T P X ke @ W @ S AV [1 U8 e e S B 5
ARIGPR, AR5 m i R R R AR AP, TSR S AP IR J8 SR ThRE . AR [25) 550 78 Hh ot
LT MultiLoc #8415 PHILOS Y72, 45 H o AT 4R o BB 301 A Pk 2 8RB AL T PHILOS
Y, 25 Gt (P < 0.05), HEENATAIAR G VAS $E4 8 %5 ThfE Neer 1t B 1 5348 T PHILOS
4, ERASIUEE (P <0.05). ZHAERGAPRTET 8, I HEIE BEEFARPZR, E
JE; ThEERRAS DASH VEor S AT L, BB AR TR IR 22 5% 50, BIEHE
LSRR A AT B 4 THT VP 597 288

BTSSRI AR 1 AR B, SRR R N AT N 8 VR 9T 24 Neer . =4 PHF e 3%
RFARFRA RN RAEZR AT RS R oK, P ARIREEYT VAS 4. Constant-Murley 174>« DASH
PE5 M B B B2 ROM Eb%:, ZRI LG (P > 0.05); BENETAHA BSR4 R BART80E
PR (P < 0.05). XUk BAR A R BiAA [Eva 7 7 IRk BRI & KRR S hRe i Has, Hr
BENETEGERFE T AR M DD ARG A R SONE I & A 25 7 T R AR T8l e itk . L RITE T8 e 4
B TR CoBEAME 5, 3 LA BB AU 0 2y i = AR R N BIRL ), I B2 a5 M s i PR, 4N
BRI Ui A P BCBRET T R &5 e, HOGVEA i e /g ™s, s 48 500 i e 5 R BRI ZH 21 4N
WRINSERE 5, BT HCE NS B IR R % [26], TR EERG GBI EMER. %K
BEET D) HA [14] Wi Sk P BRI 6 K5 TT WA TE A 6 DA B e i T 25 01 ROE , 4R IS M JE SR TT TR IR &
T P ET DRI BRI S8 BT, 3 1 OB 3 SRR RE 0 A0 [ e AR e 1, A RIS LA 25 R AR FE[27],
HHARF TR AT 6L, B 4% S e e KL RS MU, A RRRAT . R GRS IR
JiE R AEZ 28] AUKIEFCBE N ET 418 R AE R SR BRMIAAE 1 6], BT RGN EE RL, KRR
UFIJR T ThRE[29]. —TAM )i FU R B, MRS T-RE N AT, Bl e AR S5 A TE SR % T Bk B 45 5 K
A BRET 28 HI[30] . Egol KA [311554 Hi SR FH 8 8XAR Y [ 78 1697 PHIF RS 50 m (1 9 R K AR 28 AN 56 4 2
O b ERiE . B AR [32)5 W SR, BENAT AU RIE R AR, HE 3 @A i (a8 k50 18 e
BRSO [33] S 78 o6t L A3 #T T Bl e AR RN i PN 4T VR 97 2 AR T i Neer . =34 EHTI09T
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2, PEHEEP AT AR T A I A, RS I R R A R EAR(P < 0.05), FIRATHIBF L Fta T —
.

BAVEE B R DL, R B AT R GEVAIT Z4EIE PHF A4 N B AL 7 20 IR b9
PTG A R R AE EEAE ST PERE RN LU A RS S, RATTARIC R B AT
FARERAEAEE T, HFHAREEIARE TR, DBEETRKK.

XISt — LR R g TR ARSI g, R BIREARESN, HREDO B R AT
ROETH, B WA PR R T B AE RIS, BRAIBT S R T B R, B AR L. KREA
(IR R R AT 2 — P IRAIE o

5. &hig

g, SYCEMBGAITA, RAMLE SN ETIAITZ4E Neer = =70 PHF BTG R IE
REE L, EAHLEMAE A or s, Ba PRI PR, AREESRE. PR
FARAN R RN R FAREE RS 1, AT R BB AR R, AT HGE R 1T ThaE, (i B ik
R

&E 3k
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