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A Clinical Study of Proximal Humeral Fractures
Kwon Jae Roh, M.D.

Department of Orthopaedic Surgery, College of Medicine, Ewha Womans University,
Seowl, Korea

Most proximal humeral fractures respond satisfactory to simple conservative treatment, It
is only the occasional displaced fracture or fracture-dislocation that demands special treatment
and judgement,

We analyzed the 32 cases of proximal humeral fractures treated at the Department of
Orthopaedic Surgery of Ewha University Hospital during the period from January, 1984 to
December, 1987.

The result was as follows:
1. The age distribution was even but there was some prevalance at 7th decades of female.

2. The most commen cause of fractures was traffic accident,
3, According to the Neer's classification, group T was in 15 cases(46.9%) and group Il

was in 11 cases{34.4%)
4, According to the Neer's criteria for evaluation of the result was satisfactory in cases

of conservative treatment. In cases of group I fractures treated with open reduction, the
result after 6 months from injury was worse due to the prolonged preoperative immohiliz
ation but after one year, all were satisfactory,

5. The complication was nonunion in ! case, malunion in 1 case and joint stiffness in 3

Cases.
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Table 1. Age & sex distributions

Sex  Male Female Total

Age

10
11—20
21-30
31-40
4150
51--60
61—-70
71-380
81— -
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Total(%) 14(43) 18(57)  32(100)

2. &=4tFlel

faro] Slelez e HEAT} 1741(531%) =2
A wsten, Af£ol 9u(28.1%), &3 235
74871 62 (18.8%) i<} (Table 2).

Enb Ak A 320 F 170(53.1%) oA
oz, obdd 53 Fao] 5], AFTAHe] 4
A, HElE A AME T 27t 34, 22a
Aotz Al & ale] 18 gdx} (Table 3),

Table 2. Causes of injury

Cause No, of pt.(%)
Traffic accident 17 { 53)
Slip down 9 ( 28)
Fall down 6 {19
Total 32 (100)
Table 3. Associated injuries
Associated injury No. of pt.
Fx, rib 5
Fx. tibia 4
Fx, femur 3
Fx. clavicle 3
others 2
Total 17

Table 4. Type of Fracture

Group No . of pt. (%)

I (minimal D,) 15 ( 47)

II (anatomical neck D.) 1 (3

Il (surgical neck D.) 11 (34)
angulated 1
separated 4
comminuted 6

IV (greater tuberosity D.) 3 (9
2-part
3-part 1

V  (lesser tuberosity D.) —

VI (fracture-dislocation) 2 (8
3-part 1
4-part
Total 32 (1o0)

D.:displacement .

4. 22| 2§

i

F3Hel BH Neers) #Fel 25led group
I o] Z=]3 A F(minimal displacement), group
07t al543 >3 A9 F(anatomical neck dis-
placement), group M=} =|2b3 2130 =9 F(sur-
gical neck displacement), group [V} s2d =9

1=}
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Fig. 1. A) Initial X-ray of group II fracture. B) After closed reduction and velpeau cast for 3 weeks,
the result was satisfactory

Fig. 2. A) Group Ill-separated surgical neck fracture, B) Closed reduction and velpeau cast for 4 weeks, the
result was excellent,

Fig. 3. A) Group IlI-comminuted surgical neck fracture, B) After skeletal traction for 2 weeks, open reduction
and internal fixation with Kirschner wire and screw was performed, The result was satisfactory after
6 months from injury and satisfactory after 1 year from injury.
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Fig. 4. A} Group IIl -comminuted surgical neck fracture with nonunion after 10 weeks from injury, B) After open
reduction and internal fixation with bifurcated blade plate, The result was failure after 6 months from

injury, but satisfactory after 1 year from injury,

Table 5. Treatment

M Tx. Conservative Open reduction Total (%)
1 15 - 15 ( 47)
I 1 - 1( 3)
11 4 7 11 ( 34)

angulated 1 -
separated 9
comminuted 1 b
v 3 - 3( 9
2-part 2 -
3-part 1 —
V —_ — —
VI - 2 2( 6)
3-part - 1
4-part - 1
Total(%) 23 (72) g (28) 32 (100)

Z(greater tuberosity displacement), group V 7}
AAA A% F(lesser tubercsity displacement),
group VI& &4, w7 (fracture-dislocation) o &
vhreglew, group T o] 16#(46.9%), group 07}
121(3%). group M-t 1121(344%), group N7}
32 (9.4%5), group VI 7} 281(6.3% ) %11, group V +
4AE 4 gt (Table 4):

5 X|& 4y
A&+ group [ % group 14l 16 XE Al
wel Velpeaw §FHE 3-4F7ad & 553

AT S A% 2] group M2l 1185 9=
A 7Y ¥4 FAH(angulated surgical neck
fractuen) lallv 2FEAQ wvloz B4,
3= Y Re|FA(separated surgical neck
fractuer) s} ¢=t= 7E RE A (comminuted
surgical neck fracture) 10#1%F 3alv 43 Ho)
Qe8] Velpeau ooz Au3glov 7
ol Egdy] Al e g 2-3F Addlgge=
Aol ghHag]] Ea gy FEA Hagdes
Agstged, Ay A5 Sud 26, a4
7N 4= Sellol A A5l group Y 3@l
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Table 6. Criteria for Evaluation of Results

6 X2 g

g A5 #riske 7152 Neers] Ax st

{by Neer, 1987)

1. pain(35 units) Extension
45 3
b. Slight, occasional, no comp- 30 2
romise in activity 30 15 1
¢, Mild, no effect on ordinary less 0
activity 25
d. Moderate, tolerable, makes Abduction{coronal plane)
concessions, uses aspirin 15 180 6
e, Marked, serious limitations 5 170 5
f, Totally disabled 0 140 4
100 2
2. Function(30 units) 80 1
a, Strength less 0
Normal 10
Good 8 External rotation(from anatomical
Fair 6 position with elbow bent)
Poor 4 60 5
Trace 2 30 3
Zero 0 10 1
b. Reaching less 0
Top of head pA
Mouth 2 Internal rotation(from anatomical
Belt buckle 2 position with elbow bent)
Oppasite axilla 2 90(T-6) 5
Brassiere hook 2 70({T-12) 4
c. Stability 50(L-5) 3
Lifting 2 30(gluteal) 2
Throwing 2 less 0
Pounding 2
Pushing 2 4. Anatomy (10units) (rotation, angulation
Hood overhead 2 joint incongruity , retracted tuberosity
d. Range of Motion (25 units) failure metal, myositis, non-union,
Flexion(sagittal plane} avascular necrosis)
180 6 None 10
170 5 Miid 8
130 4 Moderate 4
100 2 Marked zero to 2
80 1
less 0 Total points 100
Excellent . above 89 units, Satisfactory : above 80 units

Unsatisfactory 1 above 70 units,

Failure

; below 70 units
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94 olglE Alwf{failure) = 7 7}3l¢d e} (Table 6),

Z 574 7ol HE Hote A F 60YA 1)
ZHzh AAlstg ey, £AE gAY wHE ol o)
AL B3l d7f vagd dde s 8% 234F
108 (826%)oll 4 A mglen], 3(174%)%
b, el opgd FAE Sk group V-
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o 22l g o, fel i ButEolgle, AbelE AAE
Abg Fubéh group V43 F4 2 A8E 5 A@dE
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Iz HEA Wl o g 2 gilgor) 24%0]
o] F-o{ x| 2 ¢kol U@ AFu} NaAdEg At
ldl= 4lojgdel(Table 7).

A 1ol A 328F 17:004 H-1g

Table 7. Result (6 months)

FN Conserv.,  Open Total{%)
Good 6 - 6( 19)
Satis, 13 2 15( 47)
Unsatis, 5 8( 25)
Failure 1 t 2 I Q*)]
Total (%) 23(72) 9{28) 32(100)

Conserv, ; conservative

Open ; open reduction

satis. ; satisfactory

Unsatis, ; unsatisfactory

Table 8. Result (12 months)

m Conserv.  Open  Total(%)
Good 9 2 16( 64)
Satis, 2 2 4( 24)
Unsatis, 1 - 1( 6}
Failure — 1 1( 6}
Total (%) 12(71) 5(29) 17(100)

4 e wF olae ARE HQl o HEF
W ez A 83 128 F 1189, Eulse] Ans
Bl dzt lege) 24 4ded 5 586 F
de = ubE ol Aty Axr) dAE o, AdFA
AEAL e group V4% FHz ASlES
HNEES AP 16 AN 545 1de) A
ol % FHo| g19leH Table 8).

1. EYE

ARR Yo e B4 14, 2ARY 19,
0o $EAelrt 3 AEul, E5HE group I-
SHA 7% £A2A 19 A5l A=Y
3R nEH ABE dlgot, FREo] o] F
o]z %] ¢ket WA A E blade platez WA s
of £A% gAY E Ao AFE BYATL 44
F 1delE whEe AN ok e
group N-3—«‘i—%_ 1eilefl 4 B4 =9l

I g

A2 295w AAAql o™ ddde F
o A o] gfm, AR 7 AlH o] A 714 o]
Ale) AEE &z Aol 231, Lolell
Az aae] Ad s Aol F2E g 513
dvhiel AAHE 2oetng g7 doivia T2
z o} kgt rd ol AetFE AR FHe| FR
dojvtch, efe]d)l AbekE e A Hs:
7l w2 Yl e r F A0l Ay dEv-E
kel A, Axle FE5F el A 9
£ A §71 3le) S 289} gule] A g3}
5, lS)‘

o3 o AHEIE Neersl Rookwood®E 25
Ard ol A g 4 glcka $14).e = Heppenstall’
L RAEYe BE oy HellA - whAl gt of Aof Al
A ek ghebal shglar, AEE 30w} 50thel A
Fabsle, Gkl Al mehal shedeh ARk A4
2E dedFold T F dAsE o} 6004 ofzl
oAl A4 wlaA phe] dhAlE 9t

EAe] Yeleog AFPL wEALL, B35S AF
o} 7h¢ woha shglom Aze] A Foll e L EA



b "A 32ellF 178 (53.1%) 2 71 gskel

Codmanng A& 2§52 Fdo #4343
k& (old epiphyseal scar)2 wheb 4ol ZHEA
2 A, A4E ategy A 2gn YA
¥R o] Aok shean 1970 Neer”+ o]
442 ERAL FAoz APANA eid 5
St BFEAE vad FHE Fol Atk A4
T, s 5EE A A, AN A A
23 AT, 24d AT, ER-HTEE 649
Tog vhrol ARl B =5E F3 v,
Zolg A9lar Faaie] WYsE lom o] kel At
Ag o) 455 olekel Aeet aokw, ook Ay
A FL ohA] 24 FH-F(angulated), E#
=4 T (separated), ¥4 F4 7 (comminuted)} o &
gt

Neer® & 4hshz 244249 85% < group |
of &3tk Fhgiedl, HAre] 7 -follv group 1
= group M 7} 27 46.9%, 344% = o522
A= )i ok,

A A $ale} AITHRAE A H4] g)ote)
o, BAL 7517 A g4 Faa A
ool Leolc}! 110 Neer'”= 71775 (sca-
pular plane)ol|l FHasha, Azl FAL WA
2o (trauma series) 2] off 7] $-ofl w2} transthoracic,
rotational view Le|3 <He}lw & (axillary view)
2ol 4 gslcha dlydc) B3 Hawkins ¢ Angelo®
1= ol olud Zled o] traumatic series9}= 2] 22 o] &
aogle] v g AHEE & 4 g, FURT
o oddel #pAwUE A JAT 5 ge A

F#A& HyHdes A5
Fdde] sl HED SHo] b4 S A

elaf, ol 37hA17L WS- F4 sk sigich Dep-
alma' = ARell gioj4l o4l FAHE =
22¢ A4ddcl Avad gz %4714
AAT 715E FAFE Aolabn s BAE
& #tasbgond, Depalmas) Cantilli®v 244
Adskel 210} Sl A Tl ol Wb g fr2bo] 2 7 5 el

ol zel@eba ahsdel,
A g 2E4 o g = Robert™ 7} g3l ol
3% ¥ velpeaudol 2ol F2 oI

o
=2

=
o, B4 %o T pEYars o] sy
34 2

=il A Alfsle He| Froha ot FEA by
22 Weseley™¥ Rush pin, Heppenstal”& 2-3
A2l wireZ I3 zle] Fo3 Az, 199
WA S 2 blate plate, AQ Z£3k, 1A, staple
ol Jdavt FEREFo G FHEAF| Ue AL
o & A HExa Aug HeH-E 57] oyt
6, lﬁ).

group T2 7% Fd3e HHrt lom mlgteln
7t Aol 455 oldfe]lh A i Fwh, FA,
AN fade] ZE7| ol HHgle] AR
27| 0HEFFoR FL AT Molgmb P L]
9 AR AL E Aol e Az
T4F 6MYels 153F 1401(93%)H 4 =
ofale] Azl A Hoh

a4 ALF4ql group MTE wff =&
FAFEelvt T A L] HEel gt dhedl
28 A zte] 74 lalel A FAE P e T4 Ee]
g BolM Aqad Mzedd F4%F o=
abe] #Aozt FAsAA,

Neer”:= group M-%)zt= 4% 7134
7ty 42 4hxolabeix|gl, $upe) Fehe
gk ol ZA-lE 7 vt A ES A AT ez
o] # zickw 3kt group [-9)3= 7
AL dF 2ol ofa AsE LR A e
deosw], RHEF HEL &A= Eabdg A
FAHALel 2 o] FAe] AQlE= o7} ol
Hawkins ¢t Angelo®+ 79 7 2450}, P43
AE3z A7 o7l (tension band wire), &= &
gxe Aed AO TY F45foz YuAshe
Aol wighbAgrty ot &= group [-¢7HH
Y EAEFA H Lol EH gdle 7 253}
= Aol vigtzldlclz s}t 2 AHale] AH¢
group I1-¢l2-3 AR Fe]Zds L4Eda] g
1080l A, 2| mule] o] A o) ol 4 o2 g0, B
A Ho] ol HEF o g 3B Juii=ulE2q

F o oo ok

Ao e A o= omy
M W ooX e rlo



& Aok sl vheil Telol 4 B4 o}
2-377ke] Al fol® Qe MELA £,
ATolE WA AHEL AdAYR, £AT 6

e Aok 7| F 18 (14%) ol A ub aFFeiglan
A5 1d7ka) 22T £ dgdd 38 F Aol A
afZo] A2 wokch oA £AF 6ol A
7h b o] = £EA xEdbEe] Aol A dH
o] AupHo g Aol Ay zhat Al A
gt 3t
idd FAH Ay A=A £48 o)
she], alel o‘—H?ﬁ‘“i A48 Adls Zgol H
o, 7ol T 7ol AgAe A4 23
Aol HOLSH%‘:‘]'- e}l 10cm o] A HHH 7l
&= 4 ¥ 7} nonabsorbable suture £+ AO =4
Fupalg oz WaAshgd A, S AA S BYUA1AHF
= Ao] ulebalslgdm shgicht U E oAA 9
A ARFEde] FubE 3RETHQ A
ghtolio) el AbgkE 5o Aol W3 ) ,
AATANY & FIFA7I D, Jal"?-%l"‘é"‘i"] T
oz gEAlE s Aze A E de +
EA el FEse TFo] Fel /“li AgaE5
dte], H&H AErchy SdE AR WagdE S
HAaba g e nib 0 W Tanners} Cofield™ & X%
] 7 folls A A Folgle Azt g
FA e el gFo| F¥A E5pr] el A2E

44 FAHUAS 80- Qo/oM EEF F94

5 zHds AR, B BAA AFlE
WA AR dLAEE PR
L M@z Aol
) e]He] 4 ]D}J_ ol e}l IL 1416 3 2]}
AAel nAol WE o gt HATANe T2k
WSl 715 Aol Al wet Awd Aol 3
H3Ea gles 1D,

Azte] 74 group N-44F3 lale 55
chbA 5E B, 4§, A7E B dAAd st
FAGet BEA ARFE Aldsial=dl, w2

ARG aldll +AFE 61Uy HIe A,
A% 1A% Habe BulEolgd. & grouplV-
43 A gl group Vo o= JHEYE 4 oz

of, group VI-3% £ Lo B4 4534 oy
¢ Addtol + b

QFolg o, 48 #4 lal 431F 47
2 AAEF AREE

o

43 6L 149 Az

)-0

Aaysiolent, 23

YyFont wAY $FA), FFY, 4QE

o=
T

Zala] ziatsl o]Ai4l T3 Al (heterotrpic oss-

ification) 59| glo =, Hawkinse} Angelo®+= &4
WA BEAE oepd Anah) BYA B
ul

o) 3xal o4 <l

2 ool olad EdAe) &

[=]

gebn spoieh,

19841 19¥-El 1,
ol 8.3 A 3296 sl FH W AEAANE
HHsle] &

1.

5

— 16 —

& =

19871 12974A kA Fok
4 7 AEE At
Awd-g A Fell FaF FFH U 60

As) oA vt S,

Eae] flale wEARr) 531% 2 vHE R
o},

. Neere] EHFjel &)dke] group 1ol 159,
group M7l 1#EE ¥ Axdged
group T, IV, iz} b= 14, 32, 2@l e])
ar, group Ve Falis slgdeh

. Neere] A 371 7|Edol 2lsle] BEHq]
e g AEd A EHanE AAE 4
ot w2 ez x| 8¢ group [ 74+
Butsae] g Fdo A8y a9y 4199
Ao g olg nArzke] dRer F4F
6hYR Arle BEEel uglez AR
Agrc Vo) 45 Ddels a4
RHE eolabo] AzE dgirh
guize 2 & A -5 38, AR
Sfgte) bz 1l elqith

REFERENCES

%3], 2dE, AEA ARE T FH

gk glaps Al

A3 9 abebs] A, 19:103-107, 1984.



10.

Fod, x4, 239, eeH: A%F ¥
Hol g o A4 nF,
i

ol o gx

o) #eh8] 7], 16:619-626, 1981.

A4E #8)5 F4l

o

g4, d4lE, o=
gk dAaE A
233 9| #atsl A, 21:1086-1054, 1986.

Depalma, AF.: The Management of fractures and
dislocation. 3rd Ed. Vol. 1, pp. 616, Philadelphia,
W.R. Saunder Co., 1981.

. Depalma, AF, and Cantilli, RA.: Fracture of

the upper end of the humerus. Clin.Orthop., 20.
73-93, 1961.

. Hawkins, R.J. and Angelo, RL.: Displaced pro-

ximal humeral fractures. Selecting treatment, avo-
iding pitfall. Orthop.Clin. North Am., 18:421-43
1, 1987,

. Heppenstall, R.B.: Fracture treatment and healing.

Ist Ed. pp. 370-382, Philadelphia, W.B. Saunders
Co., 1980.

. Kraulis, J. and Hunter, G,: The Resulis of pro-

sthetic replacement in fracture-dislocation of the

upper end of humerus. Injury, 8:129, 1977.

, Neer, CS. [I.: Displaced proximal humeral fra-

ctures. Part 1. Classification and evaluation. J.
Bone and Joint Surg.,52-A:1077-1089, 1971
Neer, CS. 1. Displaced proximal humeral frac-
tures. Part. II.Treatment of three part and four
part displacement, J. Bone and Joint Surg., 52-A:
1090-1103, 1970.

11,

12,

13.

14,

15.

16.

17,

18

19.

- 17 -

Neer, CS, II.: In American Academy of Ortho-
paedic Surgeons: Instructional Course Lectures, Vol
24, pp. St. Louis, The C.V. Mosky Co., 1975.
Neer, C.S. .. Displaced proximal humeral fra-
ctures. Part 1. Classification and evaluation. Clin.
Orthop., 223:3-10, 1987

Neer, C.S5. [ and Rockwood, C.A. Jr.. Fracture
and dislocation of the shoulder in Rockwood, C A.
Jr. and Green, D.P. fractures,' 2nd Ed. pp. 67
5-706, philadelphia, J.B. Lippincoit co., 1984.
Neviaser, R.J.: Fractures of the upper humerus.
Orthop.Clin. North Am., 11:.239-252, 1980.
Roberts, SM.: Fraciures of the humerus. An end
result study which shows the advantage of early
motion. JAMA 98:367-373, 1932.

Sisk, ED.: Fractures of shoulder girdle and upper
extremity in Crenshaw, A.H.: Campbell’s operative
orthopadeics. 7th Kd. pp. 1787-1794, Toronto, the
C.V. Mosby Co., 1987.

Tanner MW, and Cofield RH.: Prosthetic arth-
roplasty for fractures and dislocation of the prox-
imal humerus. Clin. Orthop., 20:73-93, 1961,
Tile, M.: Fraciures of the proximal humerus in
Schatzker, J. and Tile,M.: The rationale of ope-
rative fracture care., pp. 31-39, Springer-Verlag
co., 1987,

Weseley, M.S.: Rush pin fixation for fracture of
the proximal humerus.J. J. Traume, 17:.29-37,
1977.



	60: 
	61: 
	62: 
	63: 


