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Abstract

BACKGROUND: For complex proximal humeral fractures, internal fixation is usually used in clinical treatment. Which fixed approach has the advantage is still
undecided.

OBJECTIVE: To compare the efficacy of the 3" generation multiloc intramedullary nail, common curved intramedullary humeral nail and proximal humeral
locking plate in the treatment of complex proximal humeral fractures (Neer 3 and 4 parts).
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METHODS: A total of 38 inpatients with complex proximal humeral fractures (Neer 3 and 4 parts) treated by surgery from August 2018 to March 2022 in
Zhenjiang Ruikang Hospital and undergone postoperative follow-up were selected. There were 20 males and 18 females. Their ages ranged from 57 to 74 years.
Of them, 13 patients received the third generation multiloc intramedullary nail fixation; 12 patients received common curved intramedullary nail fixation; 13
patients received proximal humeral locking plate fixation. Fracture healing time, visual analogue scale score, Constant-Murley shoulder score, DASH score of
upper limb dysfunction, and imaging examination results were observed among the three groups in follow-up.

RESULTS AND CONCLUSION: (1) All 38 patients were followed up for 12 to 18 months. There was no significant difference in visual analogue scale score among
the three groups at 7 days after surgery (P > 0.05). There was no significant difference in fracture healing time among the three groups (P > 0.05). (2) There
was no significant difference among the three groups in the angle of shoulder forward flexion lifting, external rotation, internal rotation and abduction at 1,

3, 6, and 12 months after operation (P > 0.05). The imaging examination results showed that the humeral neck shaft angle of the multiloc intramedullary nail
group was greater than that of the common curved intramedullary nail group and the locking plate group at 3, 6, and 12 months after operation (P < 0.05). The
humeral head varus angle and humeral head height loss were lower than those in the common curved intramedullary nail group and the locking plate group at
3, 6 and 12 months after operation (P < 0.05). (3) The Constant-Murley shoulder joint scores of the multiloc intramedullary nail group at 1, 3, 6, and 12 months
after operation were higher than those of the common curved intramedullary nail group and the locking plate group (P < 0.05). The DASH scores of upper

limb dysfunction at 1, 3, 6, and 12 months after operation were lower than those in the common curved intramedullary nail group and the locking plate group
(P <0.05). (4) The findings indicate that for complex proximal humeral fractures (Neer parts 3 and 4), the third generation multiloc intramedullary nail has
significant advantages in anti-compression, anti-varus and maintenance of neck shaft angle fixation and has the characteristics of quick recovery of shoulder
function.

Key words: the third generation multiloc intramedullary nail; common curved intramedullary nail; proximal humeral locking plate; complex proximal humeral
fracture; internal fixation; shoulder function
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Table 1 | Introduction of orthopedic implants used in clinical trials
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Figure 1 | Trial flow chart of group assignment
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Table 2 | Comparison of baseline data of patients in each group

TiH multiloc R @S ABEA L BUEINIRA PIE
4 (n=13) 4 (n=12) (n=13)

%/ % (n) 7/6 6/6 7/6 0.283

W (xts, %) 64.24+7.97 65.13+7.02 64.43+6.82 0.262

IR FETEHL (Xts, kg/m?) 23.15£3.49 24.23+4.17 23.23#3.75 0.299

2.4 BB EAERAF AL TR 3SHFARYIDKE,
AR g FARI A TR X G 25 W HU 4 5 77
RJG 7 d HIZEE PPy AERER R, B3 @A e i, %
SR EE L (P>0.05), W33,

3 | BEERKFARERERER (xts)
Table 3 | Observation results of hospitalization and operation related data
in three groups

TiH multiloc &P @A ARG BUEMRA PIE
4l (n=13) 44 (n=12) (n=13)

FARUIAKEE (cm) 15.05+3.97  15.10%4.02 17.05¢5.72  0.327
AP & (mL) 100.65+36.82 108.13+40.17  112.42+39.15 0.512
FARISHE] (min) 90.66+18.34 93.05+17.64  91.05+15.43 0.839
FARA X GBI EL 4.50+1.50 5.50+1.50 5.00:1.00  0.327
TR X 5445 555 (mSv) 0.18+0.06 0.22+0.06 0.20£0.04  0.423
ARJ5 7d HWZEEES 3.65+1.37 3.44+1.45 3.53+1.73  0.322
AT RN A (d) 7.85%2.13 8.1242.64 8.65+2.37  0.291
BT @A (H) 2.14+0.63 2.250.56 2.32¢0.47  0.362
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Table 4 | Relevant data of the affected shoulder at various time points

after operation in each group

i ] I 255 ()
multiloc BEN SN IR REENEE BUEIINRA (n=13) P1E
(n=13) (n=12)
ARJF1AH  142.10£23.20 140.10£25.10 139.10+24.10 >0.05
ARJF 34 H  151.80+22.30 148.00£22.00 150.40+20.60 >0.05
ARJF 64 H 153.60+20.10 151.40£19.50 154.50+18.90 >0.05
ARJF 12 4~ H 154.30+19.80 152.30£18.50 156.80+18.50 >0.05
i 1) AMiE (%)
multiloc B EFH  HIRDREENEA BUEIIRAL (n=13) P1E
(n=13) (n=12)
ARJG 14 45.4045.40 47.70£6.10 46.30+4.70 >0.05
ARJF 34 H  50.50£7.40 53.80+5.40 52.1046.50 >0.05
AKJF 641 H  60.30£5.10 59.406.20 61.80+5.50 >0.05
ARJF 12 4~ H 61.40£5.00 60.00+6.00 63.00£5.00 >0.05
P i) PITIE ()
multiloc AT HIETREEN A BUBIIRAL (n=13) P1E
(n=13) (n=12)
ARJG 14 H  49.10£8.70 51.40+6.70 48.105.20 >0.05
ARJF 34 H  53.40+4.20 52.10+5.90 49.80+4.70 >0.05
ARJF 6 H  60.10£3.90 58.80+3.50 57.10+4.30 >0.05
ARJF 124~ H 61.90+3.90 60.80+3.60 59.50+4.00 >0.05
I 1] AME (%)
multiloc #EHMEH @ AEE NEFH BN (n=13) P{E
(n=13) (n=12)
AJE 14N H  90.70+£10.60 89.12+13.10 87.12+11.70 >0.05
AJG 34 H 110.50+8.60 109.20+10.60 105.30+13.30 >0.05
AKJG 6 4NFH  143.70£5.60 149.60+6.40 151.30+6.80 >0.05
AJG 12 4N H 153.30+4.60 159.60+3.40 157.30+5.80 >0.05
i ] JE 2 (°)
multiloc BENEFH  HIETREENEE BUEIINRA (n=13) P1A
(n=13) (n=12)
ARJF 14 H  135.10£3.50 134.40+3.40 134.60+4.10 >0.05
ARJF 34 H  132.10£2.50 119.30£6.40° 120.4045.20° <0.05
ARJF 64 H  129.30£7.50 117.4043.40° 119.40%4.10° <0.05
AJF 12 4N H 127.00£7.40 115.4043.20° 116.40+4.00° <0.05
FiF i) B kA A ()
multiloc BEN AN HIELSBEENEA PUBIIRAL (n=13) P1E
(n=13) (n=12)
ARJF1AH  1.10£1.10 1.20+1.00 1.30£1.10 >0.05
ARJF3ANH  1.20£1.10 3.20£1.20° 3.50+1.30° <0.05
ARJF 64 H  1.70£1.20 3.40+1.00° 3.60%1.10° <0.05
ARJF 124 H 1.70£1.20 3.40+1.00° 3.60+1.10° <0.05
I i) B Sk i B 2K (em)
multiloc BEP AN HIRTREEN AL BUBIIRAL (n=13) P1E
(n=13) (n=12)
ARJF14H  0.26£0.20 0.230.56 0.3840.47 >0.05
ARJF34MH  0.6240.24 1.410.28° 1.63+0.26° <0.05
AJF 641 H 0.86£0.21 1.53+0.31° 1.7740.27° <0.05
AJF 12 4 H 0.86£0.21 1.53+0.31° 1.7740.27° <0.05
Fk: 5 multiloc #if £ 4L ELEE, °P<0.05
BHH . BUE IR (P < 0.05), 51825 BYHE N £ 4H -5 8 e AR

2 1e] Pz S e 2 XL (P> 0.05).
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Table 5 | Functional scores of the affected shoulder at various time points “, . N

After operation in each srou BAREW R, B CEE, RIF 1240 %00 2 LR P

R — SERUEF, R0 I R Sk B R R IR B2, B
multloc BAVEA LM EAL G (e13) par AR ER AT BE AR RARET . X BERITRT R R B,
(n=13) (n=12) mlg 4,

ARIF 1A 69.12+4.43 58.9315.11° 60.8015.78° <0.05

RG34 78.7614.20 64.1245.73° 69.12+6.32° <0.05

ARJG 64 H  85.45£5.21 78.5617.45" 76.34£5.96° <0.05

AJF 12 N H 90.10£3.45 80.2316.47° 82.43+4.43° <0.05

i} [ LTI RERERS DASH P4
multiloc ENEF EEREEN AL BUENIRAL (n=13) P1E
(n=13) (n=12)

AJG 14 H  20.55+2.78 27.32+4.26° 33.3818.54° <0.05
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Figure 3 | Images of a 57-year-old male patient with proximal humeral

fractures (Neer 3 part) before and after operation with common curved

humeral intramedullary nail
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Figure 2 | Images of a 71-year-old female patient with proximal humeral
fractures (Neer 4 part) before and after the operation of the third
generation multiloc intramedullary nail
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fractures (Neer 3 part) before and after operation with proximal humeral

37 (MY ), AR RN BB AU [ 67, locking plate

Chinese Journal of Tissue Engineering Research | Vol 27 | No.22 | August 2023 | 3541



@7 PEEATEHRR

www.CITER.com Chinese Journal of Tissue Engineering Research

3 11 Discussion
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