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Management of intra-articular fractures of distal humerus using
modified triceps aponeurosis tongue approach

Xiao-ping Du, Zai-gian Zhang, Hao-sheng Chang, Li-jun Liu
(Department of Orthopedics, Traditional Chinese Medicine Hospital of Y ulin City,
Yulin, Shaanxi 718000, China)

Abstract: Objective To evaluate the clinical effect of operative management of intra-articular fractures of distal
humerus using modified triceps tongue flap approach. Methods A total of 102 patients with intra-articular fractures
of distal humerus in our hospital from June 2012 to April 2015 were selected as study objects, and randomly divided
into experimental group and control group, each group had 51 cases. Modified triceps tongue flap approach was used
in the experimental group while classical triceps tongue flap approach was used in the control group. The patients
were followed up 1, 3, 6 and 12 months after surgery when standard anteroposterior and lateral (AP/Lat) radiographs
were taken and the functional outcome was assessed using range of elbow motion, Disability of Arm, Shoulder and
Hand (DASH) score and Objective Muscle Strength Testing (MRC Grade) of triceps muscle. The postoperative
complications of the two groups were compared. Results The mean duration of follow-up was (12.9 + 1.1) months,
ranging from 12 to 14 months. There was no significant difference in age, gender, duration of follow-up or other
basic information between the two groups (P > 0.05). The DASH score of the experimental group was significant
better than that of the control group 3, 6 and 12 months after treatment (P < 0.05). The mean healing duration of
fracture in the experimental group was significant shorter than that in the control group (P < 0.05). What's more, the
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DASH score, muscle strength and flexion deformity of the elbow at final follow-up were all significant better in the
experimental group (P < 0.05). The range of motion improved within six months after operation. There was no obvious
complication in any patient. Conclusions Modified triceps tongue flap approach provides an excellent exposure as
well as a good functional outcome as measured by DASH score and full range of elbow motion with return of almost
complete power of the extensor apparatus in patients with intra-articular fractures of distal humerus. Compared with
classical triceps tongue flap approach, modified triceps tongue flap approach has better clinical effect, and is worthy

of spreading and applying.

Keywords: distal humerus; intra-articular fracture; surgical approach; DASH score

Ji B A sty B AT R — A R R AT, IR
MELATER TR VIS A0 N i AR 2 E RTEE XA
ST PN R A it AT R IR T W B
LR L B 15 P RS A0 A5 AN T B i e Bl 1ot D) I
S5 PN [ e KR LI AR B R . BRI AL
e AT AR A S, T B BT A
KATHAT RO R . T R A B2 H Hi i
TSI, =Sk UBETF Bl = Sk WU S A
GHIE Tz . RUE WSR2 o) — P X
W BT S B, B 2 T ik E T
Ui R T, EEEE DO RO S AR
PR BT REARDE B, SRR S 5 2 8l
PR WI . BAE R sh%, FEX g il
T, BT E D R SR SRR A T A, A T
BHABABEI N, FARIE =S BT sl i =Sk L
F SR B O R R R , H S RO T
AR EA A SRR, BRA T, XAk
R =S WUBE T A B Sl A ik =Sk UL 64 7 vh
LI —FhoOriEE, AR T A E T 5 35
UE AT IFF S AvE A 31 5 AR B 42 N 56T B R . Bl st
SRR, =K A S R T Z 4 b T
BAF SR LA R T Ak, R 2R
Dy M SRmE R R o W =Sk LA S TRAP(JE =
SLUUR LA ) FT Von Gorder A B, & H AR WRAT 19 B
Himu ATk e AT R R T W R A DG
FAREF FOMRRBRAS A R R PR, BE A T
N 2Nl = Sk WUAT 5 T R R A B T o Xl R 1Y)
A IEAE G M HEA TN ) B2 b0 151, AT o R
O W T R R B R B LA I L, Ay TR 4
T INRS A () SR,

1 #ABREFE

BRI

YEHL 2012 4F 6 7 -2015 4F 4 H Mibki b E =
B SCHR Y 102 51k B 28 i OG5 N B AT SR VR R
X5 TR RE MRS i B 78 i), 2ot 24 il

11

RS 18 ~ 62 % -1 37.6 % 5 22D ET 36 1), A il
B 66 65 A BT 92 6, FF kBT 10 1.5
Bl - 45 43 161, 3@ ik 34 1], S b BA YA 17 12
], iz 9 B, 305 4 0., WiJs ZEFARAFE4 h~
7 d. A A A AT CT = 4Ed i AR A B2t
JE NPT K T A B3 BEIL A XoF R FITUR S 20, % R
241 51 iR HU 2 B il = Sk LS B 6 T B e A
7, W] 51 R BGA R A Il =3k UL R B B
ANBEIRIT o AR 34456 B s v 55 B T Y
BWibRE, B B2 FARIRIT A RS Wi i X
LK CT HRlitfiz; rf B il 1 N
BRI, HEBRPEA MM B R R HEBRSETY
ShVEITIERE; HEBRAERS <18 X8k >70 B
HEBR I Sk ABEINZ200 s fa B G BRI
HEBR A I AN ™ FR AR , 52 F ARG T4 5 HE
PR E szt HAth r ia T R
1.2 BTk

SR P R 1) 28 1l = 3k LA RS 76 T B e A B i o
APz Von Gorder % (IE =Sk LT B G Ik =3k
JUBRHE V7 TG o R SR BB BMO7 5 3264 78 B RR
i, 1k A e R ST AE 220 ~ 260 mmHg. f—24
12 ~ 13 em WERIEYI O, TSG04 6 ~ 7 cm,
HIm 2y 7 ~ 8 cmo B2 RV 17125 s i) 18 1
92, UVIFEAR S RV ZNRZ (L 1) RAFZE
N F BB AR E I R B R BT T
VER Z b o T8N =Sk WU KRR T 1 A 378 v 1) A
A2 Lom BEIEYIT X FIE = Sk WS T S
22 ML Von Gorder 302 A1 /Y, £ 8 Von Gorder
PR AR L = Sk WU V7 B Y I 1 HEAT LR
Oy ES o X =Sk LT TR Rz R P 3 v T 28 90T i, B
BB BT B S B, B TR A TR R

FHE A B AT AT 2 A, 2 4 2.5 mm 32
EA -7 DA AMI A0 AR A X A2 A7 B R4 7 T
AT FARJFHASETT 1 —BE SR A 3.5 mm A5 PR
fih 51 7 0 49 HR LCDCP/ B AN AT B 2 oAb
e e T 2 2 W B T ARG RS BRAMI . B

- 87 -



T E A A

521 %

LAY 3.5 mm SO AEBEA T B E O T BE—
B v, R 4.0 mm RERAS SO ET 7 kA L
PRIV IMINEAT [ 5E o fie il o PG SR a8 X
HYTEALBEATAIN . BT A [ S5 X IR S (412 3l
A TR AT, 1 S AR E M 2 5l i
L =Sk WU Wi & SR . TCE RS IRE

IHE 2 G B E RO 0 ' — R T
IR R TANE E . AR RIZIHAR SC 1 RiR 07
FA; X (WA 2) . 3 IR TE L e & T T
BB Y AT T i S B AR 2/ 6 J A (LR
THEITRBME GRS ) 251k S U T 19 F 30
JeE AT RE SR AR | LAGRE S0t BT AL 7 7 A AR AT 520 o

A PEEREIIT 5 RN 25385 5 B8V IR IE =Sk IR IEAITF s C I =K NUUH s D s IR [ E
1 MRMAZM=LAHEER RN RERR

A B L i T AR = A R OETY ) ; CARTTHDS A2 AW LA 5 D RS TS LA
2 REMXTRIEFAMA X &4

1.3 FMiEER
ARJG 1.3.6 A1 12 A~ H X E A TREDT , AT 5%
TIHTE AL UL X L A . LS 2 1 IR I % Aol
ZIJREHHE I FIEE IR LE, WEEIN Ty
FIE SN F . R DASH P43 (R B T BE s 5T
I3 VAR = 3 WL MRC 43406 I T REHAT I o XS
P BB ARG I R A TR K
1.4 SitFEFE

K H SPSS20.0 #EATE 4 434, THEBERER
X 2 K g sk, Fisher BUIMER A, THE TR
B+ bRifE2E (x = ) FR, IES A B R ¢ K5,
JEIE &0 A 85 R ] Mann Whitney U #:36: . P <0.05
hERHAGIEE L.

2 R

2.1 WAEBRBERZRILLR
T Ak B AT 12 ~ 14 D A M, E
(129 1L H. BEMEZFRIEE R 4h ~

7d. PHALEE AR TER L G222 5, L
1.
2.2 WHBEARG DASH EDHILLE
ARJG LA B 1 DASH 143 (28.1+
7.3) 5 XTHRZH(29.0 +85) LA, ZR LI E X
(P>0.05); WLELZBH ARG 3.6.12 1) DASH 141
P TR IEZH (P <0.05), L3 2,
23 MABREBEBINRERAKXHEHHIINEE LR
SARE TR, A BN O BT
U AN B e B A W] L. B R B
ARG . AR B H TP A i T
XTHRZH( P <0.05), AWK BT WL 4H 5 1Y DASH
PR F X R4 (P <0.05) s AR ZH L1 v 40 3
X HEZH (P <0.05) 5 P A1 8 5 18 I 15 T A IR 25 57
TGt 2 L (P>0.05) ; Ji il B 1, WA 2R AR T %oF
M2 (P<0.05), W3 3. Bl VIR To— 1] & B
KT ARGk 6 D H sl FE 21 ok

- 88 -



55 13 1] AN A B R A2 = SR USSR T FE SO A A7 I B i 555 A i B9 e PR

(WK 3), BT BT 1R A R AL BRI o3
24 MABERBEHERERLERR Yy, B IBUA: FRIRYT G 1B A 1 R LSS BB el R

I BB TR R K E, TAEI4E RS M 2 D RE R i
®1 WABREERFHILE (0 =51)

2151 ARSI xx5) W (%) ZEMET $#1(%) AEEEYT B1(%)  B¥r&ARE /(d,xxs)
papilcEaEl 384+7.6 41(80.4) 17 (33.3) 44 (86.3) 22+38
WEZLH 36.2+8.2 37(72.5) 19 (37.3) 48 (94.1) 1.8+4.4
i x 214 1.405 0.872 0.172 1.774 0.491
P{E 0.163 0.350 0.679 0.183 0.624
*R2 WHEEARG DASHIESBILLE (n=51,x+5s)

2151 A 14H ARJG 31H ARJ5 6 ~H VNERVEN:|
papilcEaEl 281+73 215+6.7 16.9+4.3 79+18
WiEZLH 29.0+85 25.3+7.4 20.1+4.0 10.7+2.6
1 0574 2.719 3.891 6.323
P 0.568 0.008 0.000 0.000

R3 WHEEBEBINAESRRRMEIHTHINEELLER (n=51,x+s)
215 A EHE /min DASH #4531 43 WUIPE53 1 53 JEAREIE /(°) Jits f BT ()
Xf R ZH 36+1.6 77+11 47+04 119+ 3.4 9.2+09
WEZLH 48+17 10223 43+0.6 120+ 3.6 98+12
4 3671 7.003 3.961 1.442 2.857
PiA 0.000 0.000 0.000 0.152 0.005

A B c D
A B: AR 6 JH B AT MRCR ; C D AR IR BEVTI (B (1 JE A AR
3 MXWMEIERE

3 it VAT SRS BRIIE A FIAS SE . SRS A 1O (i

MR AR RS, fEi AR (O AT ALR A RZ . AUBIOR
Henry A6 ). S A B (1 Kocher A ) g A 00T 2 N IELE AR 102 Bk i b o 0 #3005
B RIMABORCA IR T Em i, O AT IS S 3O
WAERGIEIE, BRUCAR A TR s ey PR ST — i B =S LR R
B8, SRl AT IR A R R s s, VOB B2 1 om. B Sk LR R H
SRR REE AR L . Kocher ABSATTERIE RAMIGG SN AU (o A3, TG 1S
FILCECU) SN L A HE B0, ScRl A O EEXS Y HOBhARR R E . = SR B AR AV 2 = L
IRERO B o 5 O A B AT ORI, s — T 11, AT B TS0 = S LB R, [
B ME =Sk WUBEIT (Campbell) . I =Sk WULAR 85 il sit f xof W R AT AR o R =S LAY B9 A,
(TRAP,Van Gorder) Jit = kWIPREE AR, BA1TT  TRAP ASFI Van Gorder AR 2 L& AT HYA S

- 8 -



T E A A

521 %

Jik o KT T I I =Sk WTURT LR IR s
1 Mz s DT B =Sk U ) 0, H SR SRS
T =S WUBr 24 Fn s ILIC 77 . Van Gorder A, X
FRBE =Sk WU TE ARG, FERE =Sk UVUREE 2 4240 X AL
HESEAT A B o XA L =3k WL Ab B 2 BV
FI ., XRITEE S TRAP A RKHA AH [H] 0 XU F1 3
KA

CAMPBELL®IAH IR T 55— il i 38 sty FF 5 P
BRI, BIMIE =Sk WUVURE (E s 1 74
Flo X RUH 8 M A A 73508 43 U183 v 38 28 B iy vl A0
b XTI R B, A AR AR ARA PR, I =S L
B e B A0 5 A S A B D AR L, R
O W AR A B 1 R AR A T B M A O
T e e R T AR . TR s A Bl S 3 R AR
HARMCHIERIE, MBI A A wIY
T SRR, RUR T AR 1) PN [ AR W 3 5K A
B2z SBET 15K 1A SO R AR SEEE . A SCHkER s
JEEWE 5K T35 N 22 (0 1 5 4 RO & 1) & A
FH o

R R S 7B A B = S LB T A mT R4k
B AR T AR B AR L =Sk LR G A
A SCHRER R 88 s B A B 8l = Sk LB F A
I RT A R E H BLT A R R R A o = Sk UL
Ko MR W RE =Sk IUE TG A S 7 v 5 Bl i s v 2
BET RUSRRER, AT TERE G R S T
ol BT AN A5 B R A A R 0 AR ST I
A 1 G1ERE BB AR R S LA . P
DIREEAR, FrA B P &8 ol #5247 2
75 o il = Sk LA I o] X6k RO 208 i — 2 0, ok
XML IR, ARG AR R ph 22 1 sl a5k i
VB XRE AR FAE ARG, B> TR C
TTRFRE 1 AR o

L5 LR B Bl O T B R 2
0 = S WA S 75 TR B e A B ] (- A A5 2R 47
(7%, R B B AP AR 5 DASH 147,
IR DAY ()38 Shya BBl L IR H (EH, AASEIRATL
il IS (R SR D fe e . PRIk, S4pyLeil =
KU RS TE R A S AR L, AR A e il =Sk LAY
FRTE T B A B AR I RN, (A E— 2
eI

& % X #:

[1] ISELIN L D, METT T, BABST R, et al. The triceps reflecting
approach (Bryan-Morrey) for distal humerus fracture osteosynthe-
sis[J]. BMC Musculoskelet Disord, 2014, 15: 406.

PANKAJ A, MALLINATH G, MALHOTRA R, et al. Surgical
management of intercondylar fractures of the humerus using tri-

2

—

ceps reflecting anconeuspedicle (TRAP) approach[J]. Indian J Or-

thop, 2007, 41(3): 219-223.

ROULEAU D M, MUTCH J, LAFLAMME G Y. Surgical treat-

ment of displaced greater tuberosity fractures of the humerus[J]. J

Am Acad Orthop Surg, 2016, 24(1): 46-56.

KHAN K M, KUMAR S, MINHAS M S, et al. Functional out-

come following olecranon osteotomy approach for fixation of T/Y

fractures of distal humerus[J]. J Pak Med Assoc, 2015, 65(11

Suppl 3): S25-27.

SHEMESH S, LOEBENBERG M Y, KOSASHVILI Y, et al. Ex-

tended paratricipital approach for intra-articular fractures of the

distal humerus[J]. Orthopedics, 2015, 38(7): 435-438.

[6] SUN H J, ZHANG Y, XIA C L, et al. Applied anatomical study
of the modified anconeus flap approach [J]. Surg Radiol Anat,
2015, 37(9): 1049-1054.

[71 NOLAN B M, SWEET S J, FERKEL E, et al. The role of com-
puted tomography in evaluating intra-articular distal
fractures[J]. Am J Orthop, 2015, 44(9): E326-330.

[8] CAMPBELL W C. Incision for exposure of the elbow joint[J].
The American Journal of Surgery, 1932, 15(1): 65-67.

[9] AZBOY [, BULUT M, ANCAR C, et al. The comparison of tri-
ceps-reflecting anconeus pedicle and olecranon osteotomy ap-

[3

-

4]

5

—

humerus

proaches in the treatment of intercondylar fractures of the

humerus[J]. Ulus Travma Acil Cerrahi Derg, 2016, 22(1): 58-65.
[10] AMIR S, JANNIS S, DANIEL R. Distal humerus fractures: a
review of current therapy concepts [J]. Curr Rev Musculoskelet
Med, 2016, 9(2): 199-206.
CHAN K W, DONNELLY K J. Does K-wire position in tension
band wiring of olecranon fractures affect its complications and
removal of metal rate[J]. J Orthop, 2014, 12(2): 111-117.
DESLOGES W, FABER K J, KING G J, et al. Functional out-
comes of distal humeral fractures managed nonoperatively in

(11]

(12]

medically unwell and lower-demand elderly patients[J]. J Shoul-
der Elbow Surg, 2015, 24(8): 1187-1196.

VIPREY M, CAILLET P, CANAT G, et al. Low Osteoporosis
Treatment initiation rate in women after distal forearm or proximal

(13]

humerus fracture: a healthcare database nested cohort study[J].
PLoS One, 2015, 10(12): e0143842.

KOUTALOS A, VARITIMIDIS S, DAILIANA Z, et al. Operative
management of humeral nonunions. Factors that influence the
outcome[J]. Acta Orthop Belg, 2015, 81(3): 501-510.

(5KF%  %idR)

(14]

- 90 -



