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Abstract  Objective: To investigate the clinical efficacy of modified anterior lateral approach with double plate internal fix-
ation on the treatment of mid-lower segment fractures of the humerus. Methods: A total of 62 cases with fracture of the
middle and lower tibia were treated by modified anterior lateral incision and reduction of double plate internal fixation from
January 2016 to January 2021, and the clinical efficacy was compared with anterolateral incision single plate fixation of
lower humeral fractures during the same period. There were 39 males and 23 females,aged from 21 to 65 years old with
41.5 years old on average. 22 cases were on the left hand while 40 cases on the right. The AO classification of fractures:
type B in 26 cases and type C in 36 cases,all of which were closed fractures,including 6 patients with radial nerve injury
before operation. X-ray films were reviewed regularly after surgery.and elbow joint function was evaluated according to
the Mayo elbow joint function scores at the last follow-up. Results: 62 patients were traced for 10 to 18 months,with 14. 0
months on average. The fracture healing time was 4.5 to 8. 0 months, with 5. 0 months on average. The flexion activity of

the elbow joint was 120° to 140°, with 120° on average; the

straightening activity was 0° to 10°, with 5° on average. No
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one had the complications such as wound infection, plate rup-
ture,and nonunion of the fracture and so on. 1 patient had

the iatrogenic radial nerve injured and recovered spontane-
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ously half a year later. All of 6 patients with neurological symptoms before surgery recovered 3 to 9 months after the oper-

ation. The evaluation of elbow joint function according to the Mayo elbow joint function scores at the last follow-up

showed that:excellent in 24 cases,good in 32 cases,and fair in 6 cases. The pass rate was 90. 3% . Compared with the effi-

cacy of single plate fixation during the same period, there was no significant difference in the Mayo elbow joint function

scores,and there was a statistical significance in postoperative complications. Conclusion: Modified anterolateral incision

and open reduction and double plate internal fixation has good fracture repositioned satisfactorily and fixed firmly, prevent

loss of reset,and acquire satisfactory clinical results. Compared with single plate fixation,it is more suitable for C-type

fractures, which is beneficial to shorten the mechanical length of plate fixation and reduce complications.

Keywords:

Bt v T B R G5 A R L SR ARG T B T B
YoM LAXHBU e e I 7 i 3 ikl N Bea iR s B R
i SRR R R ik 826 ARREA 2016 4R 1 A
F 2021 4F 1 J R el R A /MU SR Al N [ 72 1R T
62 5 fr b R Bemr P A O 55 (R0 SR R A R [
(L R Bl I A AT R L IR AR
1 IR E#

L1 — sk

Aot ay A 62 1, 55 39 B, L 23 B AFE A
21~65 %, V- 41.5 %5 2 22 ), A5 ) 40 4],
s A s 25 ), #4022 9 Bk TE A 15 .
Ir AO /3 ®L. B 7 26 5], C 7 36 5], R & HH
Pr. A 6 BB HE KRR GIF AR, [ ET
HMILA I B89 B [ B SR A 62 L B 42 i, £t
20 1] AR U 23~64 % P X0k 39,5 & s 22l 25 4,
A 37 ). Bods A L 2@ 18 )L A 32 ] Bh Ik
i 12 . 591 AO 4y AL, B A 34 fi], C #Y 28 fi], 5
R AT H A 2 6 R TG I A R &
fi. MA BT MILEES ERIT¥E L (P>
0.05), et 45 473 12 Wi b 1 A il i L A 48 A gL 1
DR Yol B o ) B A JUL P PRI R A i R 8 AR B 4
KIEMG: X & & CT, ABEJE %4 T A 5 F6 I B &
SE T bR S HE AL . TR R AR 4~8 d,
g 5.5 d,

1.2 g AbRHE

DX &t i s F B 1/3 54, 54 AO
RN B AlE C AL 2) 4RI S 18~65 27 5 3) 3 fif mli 4]
BT 4) B B YRGS I B U7 O PR 4
1.3 HEBRARUE

1) PR - i JF OPE B BT 20 & O i 4 5 4
3 A I B BRI RO MO 5 4) B U7 BB 2 )
TELALBC A BT . ASBF 58 K45 AR B0 40 B 25 5L S At
ST il i R A ) A
2 FHik
2.1 FARFE

BBE UM RN, BN R TS TR R L

humeral fractures;elbow joint;fracture internal fixation;bone plates

16 B =3k LA 2 AR A 1 cm A0 AT B0 11, 1 A5 it
TR B A 5 — AN Ik Sk L5 O AR L T
B, PATE B I W AL L3 1 W65 5 5 AN Sk il — 3k LR
JE A UL I B2, 9 i = Sk LA JL T B o 9 i — 3k
JULAIMM 2 82 18 % 2 43 5 o b 8 O 1) o4 2 FF B — Sk LN
BEAL. TR S0 1 2.5 em Ab S0 ik = Sk LA 4 25
BF 7 PR AR5 SR A0 70° B wis R e S 5 LA B 45 493 i A
B0 2 s 8 B LS B A L 22 1) 73 B AR A B 25, AR ) 1)
TRER 43 25 Bl LB B2 T B L e &0 1/3 9 1) O 8 Al
B A3 A3 K LA A e 28 R LB B 22 . PR
JER % 4517 BB 1) A 15 £ 30 Bl = 3k L5 BB L IUL 1) B
] VR J2 43 15 LA BT B 5 L B A i AN . T R T
SR B 4T E AL S5 L-DCP 5 DCP ¥ J5 i &
T w7 CERIARD » PR 8 e TS S TR
BN QA AR Bl 2 40 5 L AR B LS B e L2 18] 43
B AT SN R BB B KRS 2 AR AL
r k5 AR R R SO AR e A5 03
2.2 ARjgahs

A5 W Y | kIR X RE VR . ARG 2 KHF
A8 SRR ARG 55 3 KB Wi T ih 3 iy g i
AT Ty Re B M L B 2 40 05 S8 AT AR RO A S LT
FE L HAS I IR LA R BT . KRR 1.3.6.12 A
MR A X LR R ARG TR E B,
2.3 FMrdEAR

R DAERy W = 72 BN o NS I 117 N
I f AR I R AE LA ROR K BE T Mayo i 2G5 J) 5 1
g5 ARUBEVT B AR Mayo i 15 D A8 IE 43 PEAN i 3¢
TIUIRE . WA A R BN L2 sh D RE R e R
H¥ s 4 AT, 90 4 LL B AT, 75~89 40 WK
Uf . 60~74 43 R — M, /NT 60 S RER 2
2.4 GEilE

SR SPSS 22,0 B AR AT G it 2F Ab B S 2 M. 3
PR, 75 JBAURIR R ¢ KB THECRRE DL A 43
BN R o ¥, P<<0.05 ZRH G L.
3 &R

P B 3K 10~18 4~ H CF¥ 14, 0 A~ HO I B



68

Vi. BIT@ARMEN 4.5~8.04H ,F¥H 5.0 4
Ao O Jm MG 3 B 120°~140°, -3k 1207
BEIE S BE R 0°~10°, -3k 57, BUB MR 8] 2 41734
AW ] 24 (85. 64420, 35)min (75~140 min) , 2% Ifil &
(130, 85+20. 35)mL (110~200 mL) , B4 My [H &
- ¥ T R W) A R (88, 25 £ 20. 64) min (80 ~
150 min), 28 Ifil & & (120.75+ 20. 8) mL (110 ~
200 mL) , AL ] 25 3 IS i 24 2 L (P>>0. 05) . WU
W LA 1 % A5 e, 1) & A B T
S5 ARG AR A AT s TR Hh B AR I L L T
ANEASE I ST 5 6 AR AT A B 25 R B F L 2R h

Chinese ] Trad Med Traum &. Orthop,Oct. 2022, Vol. 30, No. 10

A SMEAL I 2 HT B ARG 3~9 AWK
AR UK BE VTR PG Mayo JFF 515 Dy EIE 73 ¥F 4 JiF 515 2y
AE - 24 {9, R 32 431, AT 6 M3l (I R A5 90. 306, LA
MR I8 8 AT 2 490t B A 100 JR e . 1 {51 i 0 DR R e 22
5403+ 3 49 13 B N 11 A e 2l L DR SR 2 0 i B R AT AR
BaE AT RKBEVIFARYE Mayo [ 515 DI REPE 4>
VAR OGS T AE AL 20 9. B35 fal. AT 2 AL 2% 5 L AR
RN 88. 700, PILLIEAJG I KAE 22 A e it 2 B X
(P<<0. 05) » KU BEVT Mayo i &5 I BETE 70 22 57 L 48
AR (P>0.05) . L3 1. SR 2 AR BORE WL AT 1
A 2,

R1 WS BWWEEREXEBRIEN T

20 51 /B P RICC R /B F AR E /min ARk i /mL e R %/ % FAR I L AE /B
LA AR ] 2 20 62 36(58%) 85. 64120. 35 130. 85420. 35 90. 3 2
PR 18 e 4 62 28(45%) 88. 254 20. 64 120.75420.8 88.7 8
EONg L oA y' =1.582 t=0.763 t=0. 952 ¥’ =0.086 X =3.785
P 0.208 0. 259 >0. 050 0.048

A

- ‘

(©) RE6eAEHETaE

0.328

I\ )

7
I 1

) AP ERERRSMUIT O FAE C

@ REVFRBNERYEAREXSG A

EH1 2F1.5,28% . BKBHT 1/3 B .CE,RAKRAIMIY O NN EE



o o B AL 2R AR 2022 4F 10 48 30 458 10 3]

' (a) REICT=4ER

69

......

‘‘‘
2554 [2554
1996 [1996

b) REAEEXE

2 BE2.8.30%5 . KBHT 1/3 B .C 2. R ARTSMUYI O 8RR E E

4 itig

Jis e v B T B A 25 B A ) 0 A R R
TPARMERE . B AR E T B AT R R AR X
TR o R 0 RS T A AT R R T A A W ) o
FEEAA RS B AR AR AR AL R 5 1
YR e v S BCE T AN A BN B e Y R R, B
E{F 1AL S 1 e /= = 1/ B = 7 N U2 = =T TN
8.7V N EMRM FH WA G EAERER 1.3%.
HEBFEHNSFIHEEE . AEEYNEESA
S AR SERI B BT B AN 2 A S T
HPUE B R, RORE SR T AR e R R E M
Lemsanni%e " 1738 XU AR 7E 2 A 17 5 90° [ &
LS R O SO A . B S B T OA R i
iy PR AR 3K 235 ) R A 28 AR A PR BR A T B AN AR
(R 07 A AT DA R A i el T AR A T [ L [ R
B 200 T — PN AR ] R . ASBIF 5 v BURA Al [ A
A HR I [ 5 2R WO R BRI A T E AR O
PRI 8. 1%, BH I — L5 & . 3xX 2 Py [
SEYIRWEHE Z 0 C BB EE . X 55 4
FEA OGN TR R C BB AT, BN AR TR AR
RE $2 (1L 1 68 10 ) 2P A Tk

TEA W27 J5 T S BUBA AR AT 447 5 6 2 1 0 2 B U
JINEE BT i P R 0 L 3R B R 4 2T IR L 5 e A
WA, BEEWADE DOHAE KRR E T 05 w07
L TR A0 AU T 8 R 4 A B — AN R L DD T R
SRR . BURAROH B 3 8 e X 0E 47 R0 T [ 52 AR
TR S RGN AR A TR R
WIFFE I DT DR SR e B 1 1 R A 19 45 10 A 200 ik
DS R ) K. ARG R E TP R E R E

FIEA AR BT 2L R OG5 D RE AL R 3 90. 300, S X 1L
PILH C BB T 69 8 A A 8] R R LA AR T A 1Y
R T o T OUU i 11 7 1 4 % 8 YU L A L e
TARJE YL Al REHE

IS E NS B T S R NN S E T X 1PN
B ZABRAEAR P R B TR IUA [ E Y A 5
IR i 2 I R A 540 L R AT T R R R M 2 A 0K
6. 506 EAKII A R MR TR AR B0
A T LB IS = Sk LB 4 A B AR P ] 36 97
B B 36 491, o — i e A BR IR AR A M 2 4 A
JEA R BEE T T ORIG T . BRI 28 0 OR 57 TE
AL R T AR B AR T G . T R AR R
SMIA it 1) B s+ 28 55 A6 IS S Y R ity b E AT Bl
BB A B B BT 52 S R AR PR [ X A
ZWAL S 53— T7 T G R LA SHE B PR A B S B
28 AR SEAE LA LA L L) $ B e dh 22 L T i HoE AT
Ja s ATAE P A A AT B T AL R I E . R R
SRR TSN B AT 5 6 B B 22 R R P R S Al A
Y] H RS eI 2 88 B T AR R TR
037 P 18] 5 RO /b T ke i . A 62 B R
o BRI PE BRI 4500 B AL 1 1 R A R 45 e A R
41,600+ P SCHRHRE (Y B bl 22 40 3 kA R KRR AR
PRI 2 R R 2 B H W AR AR S M
Z A AL R P B T (R AR TR % rp
BEAi 22 15 AR 9 07 O 2R 7 IDUHY B R s 3k 9 AT 4 41
<N IR RS TENTIE R VL

25 1 Tk B BRSO A B U0 T 5267 XUH A [
T LR PN B . BLA TE o B B o I I E A
R AR A A 2 IS S 0 P e A R U AR [ E



70

TEAEW) 702 07 A — & W P34, HoA S A0 2 L e

YN S T R B s 24 g N R WS S R € 71 ISP

A B TR B 1/3 B T L A 4 L

E S X T ] Bm 3, 2B 2 47 3 oK B A R T L L E5 I T

i i 93 R S B 0 — A 5¢ 3 FIHb 5T

S % 3k

[1] FENG D X,ZHANG ]. Plate fixation with autogenous
bone grafting for longstanding humeral shaft nonunion:a
retrospective study of 6 cases[]J]. Medicine, 2018, 97
(35):el11974.

[2] PATINO J] M,RULLAN CORNA A F,ABDON I M, et

al. Paratricipital approach for distal humerus fractures[]J].

Musculoskelet Surg,2021,105(2) :155-160.

[3] KOSTERS C,LENSCHOW S, SCHULTE-ZURHAUS-

EN E,et al. Management of comminuted fractures of the

distal humerus:clinical outcome after primaryexternal {ix-

ation versus immediate fixation with locking plates[]J]. Arch

Orthop Trauma Surg,2017,137(12):1693-1698.

[4] TENG L,ZHONG G. Surgical treatment of comminuted

coronal shear fracture of distal humerus [ J]. Orthop

Surg,2020,12(5) :1439-1447.

[5] OLIVER W M,SEARLE H K C.NG Z H,et al. Frac-

tures of the proximal- and middle-thirds of the humeral

shaft should be considered as fragility fractures[J]. Bone

Joint J,2020,102-B(11):1475-1483.

(6] Z=fhion, oh Lo, X3, 6. 790 2 00 45 4t e A B i
PERE A BT AT P R E IR T R B T AR LT R E
H iR R ,2021,29(1) :49-53.

[7] LEMSANNI M,CHAFIK R, MADHAR M, et al. Sub- and

(E#%F 65 W)

[10] %W, Ty 3508, 48 45 3R A7 PR B ME W LR S & A6 I
U 0 0 Sy A 5 PR 2 43 A LT . b [ b B B A5 B 2k L 2018,
26(61) :44-47.

(110 JHR ., BRI B 0R 4. 1k 096G 48 78 53R U7 I A )R I 0l R
AR e R A 0 R Al PR YT SO g . b [ R AT B A AR
2018,28(9) :819-825.

[12] TAKAHASHI Y,SATO T,HYODO H,et al. Incidental du-
rotomy during lumbar spine surgery:risk factors and anatomic
locations[ J]. ] Neurosurgery Spine,2013,18(2) :165-169.

[13] YANG Z J,ZHONG H L,WANG Z M, et al. Prevention

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[14]

[15]

Chinese ] Trad Med Traum &. Orthop,Oct. 2022, Vol. 30, No. 10

intercondylar fractures of the distal humerus in adults[]J].
Pan Afr Med J,2020,36:346.
Brid, FR AR IR IR 8 AR ARG AE B O o AT I TR S
T RBCRIT] AR A, 2020, 58(3) < 213-219.
KOSMOPOULOS V. Dual plating of humeral shaft frac-
tures; orthogonal plates biomechanically outperform side-
by-side plate[ J]. Clinical Orthopaedics and Related Re-
search,2014,472(4) :1320-1327.
WRIGHT D J,PATEL N,MCGARRY M H,et al. Opti-
mal fixation of the capitellar fragment in distal humerus
fractures[J]. ] Orthop Trauma,2021,35(7) :e228-e233.
CHEN D,HUANG X, LIU J,et al. The outcome compari-
son of headless screws and Mini-plate for treating type B3
distal humerus fractures[ J]. Acta Orthop Belg, 2019, 85
(1).:72-78.
r Rk I BRI L A R TR AN [ 2 IR T
Bl b B g L1 b BB 5 00 A 4 7k, 2013, 28
(3):231-232.
BRLL AR TR B A DR AN BK AR AR AT IR T
i o R B 4t 30 LT o b BE B AL R A 2018,
26(1).74-75.
FRAM B R, SEIGERMAN D A,ILYAS A M. Coronal
shear fractures of the distal humerus:a review of diagno-
sis,streatment, and outcomes[J]. Hand (N Y), 2021, 16
(5):577-585.
FOMETE BRI U 1 2 8 Ol 3 o IV B 9 AR 9 [ VA
big N A N e TR & T I N S S P S LE 17 K VTS
#,2016,31(9) :983-984.

¥ A% 8 #1.2022-03-14)

of postoperative intracranial infection in patients with ce-
rebrospinal fluid rhinorrhea[ J]. Chinese Medical Journal,
2011,124(24) :4189-4192.
FEW. JT b RN A 4 2R ARG 9T U 5 B R R
i P SR e I DR 8 e FL o & M i L e 5 [T . i R & 3
P25 % 5. 2021,14(24) :98-100.
RS a1 I N == (61 RS B R R o
BUAE VA YT W AR A S i e A P R LT . b R
B4« ,2015,25(3) : 287-288.

kA% 8 #1:2022-03-13)



