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Impaction and Tension-Band Wiring Technique in Proximal Humerus
Fractures Accompanying Severe Comminution of Surgical Neck

Sung-H Bin, M.D., Sung-Jin Cho, M.D., Key-Yong Kim, M.D.

Depariment of Orthopedic Surgery, College of Medicine, Ulsan University, Asan Medical Center

Proximal humerus fractures occur most commonly in elderly people, especially with osteoporotic
bone. But recently these fractures are also common in younger people due to the increased incidence
of traffic accidents or sports injuries.

It is reported that displacement of major fracture fragments can be observed in about 20 percents of
proximel humerus fractures and they need some form of surgical treatment.

But when there is a severe comminution in the area of surgical neck which precludes anatomical
reduction, it is aimost impc;ssible to obtain rigid fixation and to start an early motion.

We reported ten cases of unstable proximal humerus fractures with sevene comminution of surgical
neck which preciude anatomical reduction and stable fixation and require impaction of the shaft frag-
ment into the head and fixation with muliiple pins and tension band wiring.

After an arcvage foliow-up period of 30 months, we obtained the following results:

1. Nine cases out of 10 showed satisfactory results, excellent in 2 cases and good in 7 cases. But
there was |1 case in poor.

2. In complications, 2 cases showed transient postoperative subluxation and 1 case showed moder-
ate joint stiffness. But there was no avascular necrosis of humeral head.

Key Words : Proximal humerus fractures, Severe surgical neck comminution,
Impaction Ténsion-band wiring technique
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AEE CHY ¥He Y, B3 B4l 4
# mdPola] wigsio], s A3n IPAR
o /12 U8 6 Fs=Ee A4 U
Neerd)o] oi3i@ Arg+E 2% #d9 o 20%]
A 8 Fyie AY§ Bl BER Agdez
AEF FA7F clplg A47l Bwdn gden, o
A4 2 243, 3458 2 JAL wire loop,
gny Pa Fol ALgsold goo, x4, A
@ ¥ 83 Fo2 AR e AEAY W
Wog& 417t o2l 445 vasda o,

AAEe TH VAR AY PAYE 8o B
&8 2 W & A ey P8 9 A
vizge] ¥7Hstnd 10ds] 24 AgR 3o
A, 44 #3989 §& o8 38N PAHeH 9
¢ slvldjd vy GRolAT AFAL PRE
& ¥ w4 K-24, Yl 3 Tension band
wiring €4& ©l$84 27| B3 &3] 7He
2% Z%E§ d€ 4 3l= impaction and ten-
sion-band wiring ®4"(Fig. )22 NBG ¥
B 30RYE PAIBe] UEY T8 ATE AU
of ¥ nUT} Yt Baths viold,

Fig. 1. Impaction and tension-band technique

I. oo o 2y

1992 BYNE 1994W 7497l 243 &A%
& RO A5 FYene Jd A=
A 3 5089 A SR Y BAF 10
A 43 AR, 13384dM =4ER 3 29y oy
A4 ¥ ¥, 170 458 L JA EE ten-
gion-band €& Aldsg oy Yojz] 10a2] A
+ B¢E 7N B4 vl ARG F2dFol
A4 232¢ 23§ S22 Erbesad o 10
#lel oi# impaction and tension-band wiring
4% Adttn WE 30789 E PAFe O A8
ZA3HE ¥4l

ol 4% ¥XE A 284°IM Hz: 7147
A Wy 504U, dA7 28 <=} sHAen,
&4 4oz WAl T8 ko] 3RS, 4q)
oAM B &gl fivien s §3 18, AT ¥
A 1el, d2URAE &) 2a4%ich 2RY Y
Neerd) 8] 8] 2478} &3y ¢ o F
ol 23, WEY ¥ F3ol 220, HE FW-EF
34, A @3 24, A F3-¥7 18
Iz Neer ¥R{4 21 Faiel Z2x=EA %
W A 4@ #47) ¢] 108 2o wEE
}(Table 1).

A. A small portion of humeral head and neck shouie be curetted.

B. Impaction of the shaft into the defect so created.

C. Fixation with multiple K.wires crossing the tuberosities as necessary.
D. A iension-band wire inseried around the K-wires aver the inferior portion of the rotator cuff.
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Impaction and tension-band wiring ®4&
Deltopectoral approach® °l&3le RIYFHE
=& F AGEFe] @7 U 4elHE ©T
o] FRE 4 Agsglen, FuUE oleH 24
€399 SALE A ¥ AARXE FE4EF W
2 RNA AN 27 AR BN ¢
& oY B T AN ol 88 R
tenstion-band Z4& S4A Yo FHAA ¥

Table 1. Data on the Patients.

F A& <en HASAY &40 e Hey
€ ol¥ Bu%uc],

& ¥ BHol i {AHen, ¢ Hilo
80| Fa¥E FAnd mEf £e¥ £U Fiy
AR & Ao 1398 Neers] 39
£F Afod melN A 4FN £FH HXEF, o
+ 450 BF8A §F, sT4E 29 A &%
AU o2 Algsig.

Case Sex/Age Cause of injury Neer ciassification Associated injury Complication

t F/36 TA 3 part Fx-D/L, *GT

2 M/28 fali-down 2 pan, SG

3 F/66 TA 3 part Fx-D/L pubic ramus Fx

4 M7 TA 4 part Fx brachial plexus injury

5 F/50 TA 3 part Fx, GT tibia Fx

6 F/53 fall-down 3 part Fx, GT

7 F/39 TA 4 part Fx-D/L

8 F753 TA 4 part Fx brachial plexus injury inferior “*S/L
9 Fl fall-down 2 pan, *SN stiff joint
10 FI56 TA 3 part Fx, GT inferior S/L.

*GT : Greater uberosity  *SN : Surgical neck  **S/L : Subluxation

Table 2. Postop Evaluation Scales(Neer, 1970}

1. Pain(35 units)
2. Function(30 units)
a. strength(10)
b. reaching(10)
c. stability(10)
3. Range of motion(25 units)
a. flexion(6)
b. extension(3)
<. abduction(6)
d. external rotation(5)
€. internal rotation(S)
4. Anatomy(10 units)

Excellent >89 units
Satisfactory 80-89
Unsatisfactory 70-79
Failure <70

Table 3. Summary of the Results

Type Excellent “Sanisfac-ww

Unsatisfactory Failure Total

2 part Fx, *SN 1
3 pant Fx, 'GT 1
3 part Fx-EYL

4 part Fx

4 part Fx-D/L

_—h) mm b ms

—
— R W N

*SN : Surgical neck  *GT : Greater tuberosity
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HNE A ¥wPE M Neerd) sl BH7bH
(Table 2)& AH&gier AP FAHAM 24 2
o, k& 7o, B 1382 104F 9AH TF2e
& A%E A (Table 3).

22o8M & ¥ 237 WY olgT7L WA LY
BEY 23 glo] 3 +EH T A £54 A
fgog & F VIUA AAFEsn 0] FEY A
Ahd nel 4dE B de @ QU B
9 Y% e e & F 3 210F HEFH
v4oe 293 EFEH7 €AY FrE 2B

Bgou oA AY NEFoz AP AR Kol
2 3o, FNE 28] JEiE &t s R A
Al 713 & &2 A2 gl AREH/UG

N. S0
3 1)
364 dalz 2¥AnE gAY 24 JdE 24
¥ AR IH-2TE 4 A 19A Impaction
and tension-band wiring &4& Algsigon

& F 10772 A&y $U¢ ¥ &% HAE N8
#AH(Fig. 2-A, B).

Fig. 2. Case 1)

A. Initial radiograph of 36-year-
old female showing a three-
part fracture-disloc ation of
greater tuberosity with a
severe comminution of surgi-
cal neck.

B. Radiograph of postop 2nd
year showing a good align-
ment and bony union.
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564 o432 RFAEE QA +& FEE 29
¥ A 23E 99 294 08 NUReH €
F o 1057 A& FUY ¥ 5 HAE o8
#3%(Fig. 3-A, B).

v.2 @

ALE SHY B2 NEo] UolM HM Basel
o} 5%74x] ¥asln glen® B8 gx$ o) B8
¢ aflez gt e gAIME e A4
F AME A ¢Aasie Rez g@in slov
A3 aFAlns AXx &30 U2 A& 44
2} MEE pobalq Stk ¥ dAFME A 104
2 309 ol#7t 33, 40thist 50mRst 4¥= ¥4
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®5ict.

A cE FANE ARG Jge shiAe
o v A slde] A &¢ o= Moy
3 e =§A AdYPe] o ez Y
o] gAY A7 &, ¥ ol M T4
4 sida gadd ey Fak agAlns] Fr=

Ae) F& siUA L Aol AQ fAYe] s
Hite ¥4 839 U7t EoAan Ud.

A44E SHY #3s8 $RE 1896¢ Kochery
SR gixjo] wWE FRold o] A= Yol
AAAANL Y QAR E Neers] £¥%c] & o
o 4R A% PB4 P Hase de Alg
3t flen] 1984d Jacob ') s B3J #£3
of Y el FTF B AYE i PEY
AD ¥%x A8H3 Ut Neerd R4 F
#He] Ao R Jd& FHo2 old] AY X
Bl oo dig] dgeim glev A Ay By
of it dFe ol ¢ gov] AQO FRAME
BN B4 AP ridel R pNog $£YUSY gle
G O EfdMe] o] o ERSe €8 X
2R AFE AEY 5 Ui UF 4 A= A
\gol £9del 9t e ohiszn 4Aach

AR SHY §49 AR W dgM dA4n
A: We& =39 dqie] daslen Svend-
Hansen"#& B&¥Q Agnegs w&Y 4 2
THE Ada Rusey Acde AN Ae
AN A 499 U4 A9y N yus
3 &9d d¥xEd Uy And Yoy 3
27] & A71E Al 1% A% A /39 @
Ao $& Aoz Bas D flen); ¥ Hawkins

Hg.S Case 2)

A. Initia} radiograph of 56-year-old female showing a three-parnt fracture of grutcr tuberasity with a severe

comminution of surgical neck.

B. Radiograph of postop 2nd year showing a good alignment and bony union.
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o0 ool AHE 2P 209} A 23T
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o}2{¥ impaction and tension-band wiring
4L e oy °lF, 4R HUele v&,
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ARG & glovl, A FidRe] E48 U
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B 4% 4 Neog 2o BH 0| /M
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ARE B39 B F8 ARz szt dEta
#52 R€4 A7 24 7HeAol Eol 70
VT BE AL A9ste o) vigsidn 1
LED Qo Post'= AWY WL FHFE W
2ol 7Fe¥ A% ¥lad 4xd AAE Mde
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AHE #3-2 13eM HE 0ME FA o=
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498 SHY #39 P B9 guFe ¥4
donA ol it HHMe AU A
% AR Zggye] Fasislen] AAEL Neerd
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2 €59 7949 4L ¥ A R 1% A
gA9 obg?, BEAY P9, metal failure, ¥
AR &4 Fol ded AXE Ay 2¥dM €F
257 AWy s oldav} TRy BEE X
B glo] 3 &5 9 ¥ 43 252 AARE
=] ict. '

Vi.d &

1992'd SYRE 1994d 77X A S
S FYeivteis MYHUD AR 401 4@
AeE o8 27 1039 B3 impaction and
tension-band wiring €422 AEfer BF
30709 I A AN EH B ES AU

1L AE AdeMe § 1085 54 28, 487
M, ¥F 1320 & gldAM WF22E WA
B,

2. §¥Fo2E €F Way olwF 24, FF=
o) ¥d 23 147} Adsles, Y48 FU4 A
At £3+4& H9) A = A,

o]49] AFHE Hol impaction and tension-
band wiring €42 %9 #4271 4@ 428
SHYE ZAAMN HIHez AZE 5 e FE
g Wy vetn 4aded.

REFERENCES

1. Cofield RH : Comminuted fractures of the proxi-
mal humerus. Clin Orthop, 230:49-57, 1988.

2. Hawkins RJ, Bell RH and Gurr K : The three-
part fracture of the proximal part of the humerus.
Operative treatment. J Bone Joint Surg, 68-A:1410-
1414, 1986.

— 1058 —



. Jakob RP, Kristisnsen T, Mayo K, Ganx R and
Muller ME : Classification and aspects of treat-
ment of fractures of the proximal humerus. In :
Batemen JE and Welsh RP (eds). Surgery of the
shoulder. Philadelphia, B.C Decker, 1984.

. Neer CS : Displaced proximal humeral fractures. J
Bone Joint Surg, 52-A:1077-1103,1970.

. Post M : Fractures of the upper humerus. Orthop
Clin N Am, 11:239-252, 1980.

. Rockwood CA and Green CP : Fractures in adult,
3rd ed. Philadelphia, JP Lippincott Co :871-921,
1991,

. Savoie FH, Geissier WB and Vander Griend RA

— 1060 —

10.

: Open reduction and internal fixation of three-part
fractures of the proximal humerus. Orthopaedics,
12:65-70, 1989,

Schatzker H and Tile M : Fractures of the proxi-
mat humerus. In : The rationale of operative frac-
ture care. Springer-Veriag : 31-59, 1987.
Svend-Hansen H : Displaced proximal humeral
fractures. A review of 49 patients. Acta Orthop
Scand, 45:359-364, 1974,

Willems WJ and Lim TEA : Neer arthroplasty for
humeral fracture. Acte Orthop Scand, 56:394-3u3,
1985.




	0: 
	1: 


