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Surgical Treatment of the Unstable Fractures

of the Proximal Humerus
- Consideration of Surgery-related Problems and Complications -

In Kim, M.D., Young-Kyun Woo, M.D., Ju-Hae Chang, M.D., Hyung-Min Kim, M.D.,
Yong-Sik Kim, M.D., Soon-Yong Kwon*, M.D,, Yang-Su Kim, M.D,,

Department of Orthopaedic Surgery, Catholic University Medical College, Seoul, Korea

Authors reviewed and analyzed the 96 cases of the unstable proximal humerus fracture surgically
managed in the department of crthopaedic surgery of Catholic University Medical College from 1987
to 1993. Analysis dealt with the fracture classification, the clinical assessment, surgical method and
related complication, operative result. The overall results were as follows :

1. According to the classification by Neer (1970), 46 cases were 2 part fracture, 16 cases 3 part
fracture, 24 cases 4 part fracture, 8 cases fracture -dislocation and 2 cases head splitting fracture; Of
8 cases of fracture -dislocation, 2 cases(3part-1 / 4part-1) were the iatrogenic displaced cases during
manual reduction of 2 part fracture -dislocation.

2. The surgical methods were as follows; for fracture fixation of 80 cases, buttress T-plate in 48
cases, Rush pin and wire in 9 cases, cancellous screw and wire in 8 cases, Steinmann pin and wire 8
cases, Seidle nail in 3 cases, Herbert screw and wire in 1 case and Steinmann pin in 1 case were used
respectively. Herbert screw was used in 6 cases for major or supplementary fixation. And joint
replacement in 16 cases( 14 hemiarthroplasty / 2 total arthroplasty ) were performed.

3. The Operative results were analyzed with postoperative radiograph :

1) Of 80 cases of open reduction; adequate reduction in 51 cases, inadequate reduction in 21
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cases( varus-9, valgus-4, malreduction of greater tuberosity-4, highly located implant-3, excessive
shortening-1), insufficient fixation in 5 cases, joint penctration of screw in 2 cases, iatrogenic shaft

fracture in 1 case.

2) Of 16 cases joint replacement; adequate replacement in 12 cases, improper fixation or manage-
ment of greater tuberosity in 3 cases, inappropriate retrotorsion of humeral component in 1 case.

4. Functional assessment by Neer's method was done as follows: Of 80 cases open reduction
group, excellent and satisfactory results in 59 cases, unsatisfactory and failure results in 21 cases. Of
16 cases joint replacement group, satisfactory results in }0 cases and unsatisfactory results in 6 cases.

5. Complications occurred as follows:

1) Of 80 cases of open reduction; malunion with joint stiffness 26 cases, impingement in 4 cases,
fixation loss in 3 cases, axillary nerve palsy, distant pin migration and avascular necrosis of humeral

head in each 1 case.

2) Of 16 cases of joint replacement; joint stiffness in 7 cases, loosening of humeral component in
4 cases, nonunion of greater tuberosity and axillary nerve in each 1 case,
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A B

FEE THEE QA0 g & &5 YHE
Zte APBA L o)Fa e, 2H WA HAE
# g7t ol Fo] AR} ggod AAle ¥ R 7%
g A Eoh AN AN FH-e 4-5%F
AR g 4SS 293 MY gy gz
Fo] FAE 29 R @B F2 4F T,
A 3eA HHE Afoe TR At
F2 7199,

2] AdZE SR THL =rFEy H
Aoy HuuyF BEH 87} /e vAs
4 9 Aze] A FE Holuk, o 15% &)
FE e 194 EEFY, 58 oo FASHE B
HEle 5ol #Ed 9 %Yy Y, Ang
WA, €5 24 ¥9o EAd3F 24 g =)
#d $+E3 T& ACQ/ASIF o] xggi3je)™
) HHjslo] gich

e, 4% FHEETS) Fol A% e 23
£ WP ol g &4 9 A7zte] 23 B
o ojalal AAe 223} g W YYPh=
FHEFS] FEAY Axtze $HF de] wnset
o, Neer” R WillemsS™& 404 o149 |
A ZHe A% EA4es EHe FE) B
ASee 43y AFEE PsE HAY 8w

Heg Bu3pgct

£ #HdME 19873 19RE 19933 s471A
AGH A 29589 2HE Neerd EgAN®
wat §F3kd, 38 % 4% FES A7 A
=5 FEX {2171 Brbed 28 2% 2o B
B FHEFT VY FE 4 Yo LAY 80
ds} dax oy APEE HAT 164, 3 964l
WEle e 7l EAEA #AE T A8
W, d3 5 $HE 5 M 2 A9g B
B3 @4 Rasle vlolo

AT W2

Aage 7Hayista AN A Ae wd
HA 1987 1€5E 19939 6€ Alelo] Q@ 4
#2 295 2HEeF, A7 A8 =R ER
F27F B7bs@ 282 2eln 3REH, 4834
I AAE AaAY =eR 8 A7 Bobed 2
24 292 38EY, 4934, EF 293 ¢
84 €754 distd a¥3 45 9 Juie
A 8049t 8 Negeg 4AP 164, 3 9%
AE tFes RIS R AR ARE o) §31e
e 3 9%, 8499, 38 £§/, ARy,
ABFFH(PAIEH BN 9 A BH) 2 ¥4
Foll At 4 N E HAsHm, FA7130e 8
7hEAA 3d iR HE 1 5704 eldrh

— 127 ~—



1 oY % dYEx

AEEEE 2004 224, 300HellA 154, 40tH
A 274, s50thelA 224, 60clelA 10<e) B3
£ 21zt Bgen, due Hzg dalda 564,
o z}oiA 40e) 2 FRlelA gt @R o2
Ade] EXoA 500 oM E EA7 82%
(563/64) 71, 500 o] el xpr) 75% (24/32) &
242t AR BB 2N 50UE ARdld Jde BE
7F Zdolgt k& H4TH(Table 1),

2 &4Hel

&4 fde nFAlRrl 4942 At weln,
AFo] o3l SEs] Yold A= 0 e
Mg Hgon, 2% Az 134 9 2EY
Aol 2§ zio] 4olo] BEE 2z} BYTH(Table 2).

3 =39 &R

Neere] #7970} oAsta], 28-3He] 464,
JEEHEC] 169, 42270l 24 4 BEY g7t
8o, HAEF EEER 2419 RX2M 28FHo|
7 gsid, 224 €7 84F 38 FHYT 29

Table 1. Age and Sex distribution
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21-30 17 5 22 (23) 2B A

31-40 i1 4 15(16) 5 MEYH

41-50 20 7 27 (28) TEH FE L NnHE NPT 809 9tz e

51-60 X 17 223 2 AAAREE AND 1690 WY ABYHE

61-70 3 7 10 {10}

. T inj
Total o 20 96(100) Table 3. Types of injury
Type No. of cases(%)
Table 2, Cause of injury 2 part fracture 46
: 3 part fracture 16

Cause No. of cases(%) 4 part fracture 24

Traffic accident 49 (51) Fracture-dislocation 8

Slip down 30 (31) 3 part (2)

Falling down 13 (14) 4 part (6)

Direct trauma 4 (4) Head splitting fracture 2

Total 96 {100} Total 96
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Table 4. Operative method according to the type of the proximal humeral fractures

Type

Fx. DAL Head-

Meth Zpart  3part  dpamt ot dpant  Spliting O
T - plate 26 10 10 1 1 48
Rush + Wire 8 1 9
Screw + Wire 5 2 1 8
Steinmann pin + Wire 5 2 1 8
Seidel nail 2 1 3
Herbert screw + Wire 1 1
Rush 1
Steinmann - pin 1 1 2
Arthroplasty

Hemi 3 7 3 1 14

Total 1 1 2
Total 46 16 24 2 6 2 96

Table 8. Criteria for evaluation of Resuits (Neer, 1970)

1. Pain 35 units
2. Function 30 units
3. Range in motion 25 units
4. Anatomy 10 units
Total points 100 units

Table 6. Clinical results of open reduction group according to
the type of fracture classification(Neer, 1970)

§ US F Totl

Result
m E

2 part Fx. 10 27 8 1 46
3 part Fx. 1 7 3 2 13
4 part Fx. 3 8§ 2 3 16
Fx. D/L.
3 part 1 1 2
4 [art 11 1 3
Total 15 4 14 7 80

E : Excellent, S: Satisfactory, US : Unsatisfactory, F : Failure

Table 7, Clinical results of joint replacement group

Type—Result E § US F Totl
Cemented 8 2 10
Uncemented 2 4 6
Total 10 6 16
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Table 9. Complications

Ed 2
&8 1Fig. 1.
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Table 8. Analysis of operative result by postoperative radiograph

Results No. of cases
Open reduction group 80
Adequate reduction 51
Inadequate recuction 21
Varus (9)
Valgus (4)
Malredhuction of greater tuberosity {4)
Highly located implant (3)
Excessive shortening (1)
Insufficient fixation 5
Joint penetration of screw 2
Iatrogenic shaft fracture 1
Joint replacement group 16
Adequate replacernent 12
Improper fixation of greater tuberosity 3

Inappropriate retrotorsion of humeral component 1

Open reduction group

Joint replacement group

Type No. of cases Type No. of cases
Malunion 26 Joint stiffness 7
with joint stiffness Lossening of prosthesis 4
Impingement 4 (Cemented-1 / Porous-3)
Fixation loss 3 Nonumnion of G. tuberosity 1
Axillary N, palsy 1 Axillary N, palsy 1
Pin migration 1
AVN of head 1

36 13
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(white arrow).
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Fig 2. Head splittiﬁé .fracture treated with pnmary hemiarthroplasty, showing the nonunion of greater tuberosity.‘
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Fig 3. 2 part grester tuberosity fracture with impaction of umeral head into shaft. After conversion of fixation loss state
intto hemiarthroplasty, the antero-superior subluxation of prosthetic head resulted from jmbealance of deltoid and
rotator cuff
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Fig. 4.4 part fracture dislocation treated with total shoulder arthroplasty of perous type, showing the loosening of

humeral prosthesis(black arrow).
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Fig. 5. 3pmﬁmunewiﬂ1ptunhmmubumhyummdwml,sm“ﬁngﬂnmﬁxa-
tion state.

— 135 —



Qe AT By Yoz EusA X
v Mg Bao] R B o st HojEo] ¢
ohdrln sgen, W§ =Edan Bagy o
e, B 24 2delMe EFFEA AN AR
oA HAg BFe EAE BULF qAch

N} 2% 249 A8e odete] FEF W}
AR E AARD HRHH Txe] HY R 71w
i 2ed, 53 3z Ad=He P& o
A% z27|BELEE JheA PozA BHe AH
& WA sl &Aoot

R of 85% AEe FEFT ITHF FEAA
sling and swathe, abduction cast, abduction
brace ¥ hanging cast5% o] &% EEH 84
oz A7 ZResAIT, R, Ay 3
4 a1l 2AdA B, Helrk 48 &4,
Ao g Bebwsied FRPAX FH A7
Bl 23 eln #ERe A8 BiAe] &4
e B9 2R dade £33 AE7 AR
sz ok AxESe F 96cle] FHESY A=
A 294 et 23 AR AP

4¢3 Aoz BYH FE-Yags 9%
2 pAxPEe AR disld, Stableforth” &
4% EHdA dad SdAgEs FAE dEAhs
Bavln i, Crenshaw’e 4% A4 23, 4
B 24 g, 25499 1/214& Addle 4ES
gy 2% 2dIde] g ALE A ¥ A
e Aegzoz AYHAEY, 2T B
APS AP 1641F 124171 4719 Al F2
Agsidn, 3ee 3BT @xbe A% 3
AAzAE 283t 22z JeR] 1de 48 2
gpoldel #&3 Hnge AWz 4z EEAR
< Al e

A A eS APl gloiy uiad e Ad
A xPes] APGEE Neerd o wad, @3
sjo) PAwe] HAHRE wEd APE2E FEY
A0g Az sged, ¥ d7ed 16dF H
B XNPes HAT 24 BESS SEH WY
gle Aol

AeE 9% A9 3 YL A,
Hawking$'® < Tension band wiring¥,
Paavolainen$"& TAY 3F4£%E, Weseleyd”
& Rush® 5% AHEEx o[l Steinmann

¥, g AAEY R F5717180] AHEEHD
Ak,

B d7uaE 88 38 @ e 80404
% 9A e Wy 71717F AHgsEAn, B3 T
Ay FEu0) 4842 71 Bol AT, ole
Zo& SeideldY AEEF FAV|E ol#d
2AG Aol 3o AU BT B FHEH
13& 9%k Herbert WAt #3514 &2 223
o2 AHgd 697t 2+ Akich

Aze] BA7NEL YUHA o E Neerd Wl 2
dHor olgEEd, £ AFUMR °)F 7IEd
a2 Hesegn, JnyTAe 73% (59/80)
A zEls U4AR A NFZAME 62%
(10/16) A} 2kz} wr&o]de] E3E KA

S39 /o WE AR B, 28 89
84%ol A TrFolake] AAE EPoZA Eadel
A% el3e A s bz & AAE
B

2 d3dA e F4F WA ARl o83t 7]
+3Q 9L BAsiged, T WIFL 804 F
29¢] s} FAAYE 16915 4ololA 22 £& 57
Aol B4 & L7 Ak

4 RDAT 8045 2040lN FAHE LAY
& Aenl, A HARGH FEe| AHUA A
o] 2142 7H B3ttt S 21<e ¥4 A3, 4
gt Aol Yyt Hyo| 9chz M BUR el
kg2 FEY Ao] 44, FEFFY M F A
Bi-yzez A9 oiddg FE AF A 4
o, F&%e] @y il ARF 3ol 34, BH
ZHe] HFEG AA 9 FTF TR A AR
FAPoz AR Fobd o] 147} AU

unA] 9de, 27|82 &%) 718 FAEE 2
A7} Anx Fa34 2AE Ho) 54 Um, o]
EZ 1dE 4% 3374 PR FEA4d 4
3 32 WnyE Ho| APR2 UARA s A
&& A=Ay, a9, TAY I5%e 33 F
Fa a7 E5E BEsk #guz Sof TAH
2¢) 9113, Seidel@ o2 UnAF JHH 94
2o uH& Ay FHH o AdEHE YAHE
DAA ASE R 2AX R FHEF A
o7l 239 A= 14 it

BHAYT 16915 4414 EAHE SLEs 3l

— 136 —



Aed, 49EF dZPE& A9 FA”H AR
7F 39 9 ATHE JERe] 2AAA FAA 4
dot HAeA tE el 109 REE T B
o}
A4E 295 FHAAN ujEo]d HE FolAo
Ae A7t e BHFe| BnsHa Jded, 2 &
A YRAT FHF EEAIE BN 2F/Y 26
o, A@dE AYSFF 49, By &9 nHY
A 3ql], A4 vh] 1o, e WA 1o
E59 B2E4 A4 1459 3] dm o1&
% FARY) 2602 7P wsich

2 e oy i 1 B NUEE
8ol TAY F&#e] oisie, Paavolainen$”
BEZEF0] A% 504 oide] Afdle VAEY 1
o] BEF Ho| slon] F&ye] Ay Aol
HA st FEEF A R TR N WYL
208 3 M ed, B3 WnyY 24
T 3dF lds A9E Ay FFT 49 F 37 T
A9 F4%9 nFHY 24 9 AHF FEHueE
%zt 71909 A-$eh

B3, AgE 29 $48ds a8 YHF
22 FF9 FEAAA i3, Struzenegger
0L AEESY FYIAA 34%7A ey B
g sgn, AT 33.3%C gEcn 2ag
ey, 2 Fdde & 1dig 2EA AR W
AT 8048l EWF 3F P 4% g4, FHH ¢
T, E58¥ #HEANS] v&E HokEe 3%9)
H) w3 e g BT £ FHeA vimA @
£ H&& Hel o|fE2A, B¢ WA LA 9
3o Ache] o|RolH n, El4e] AL Iy
28 HAAREE APy, =% 2o 371H
ola A&H A} AE AFE AU UK
.,
olg ¥7] ¥IH Fez7 WAHIYY EA=
o] AVYE B, #AANE FUE $PsYPo=
89 2600F Fe2vlod 3AYR PEo] AdHUA
2149} §5¥¢ 2 547 2 xR, e
Z27] WA A g@He] FHo| A
d 4o 25 7] el AdE @] FHEIY
24% BAYs dgen, FEES 2 54F 2
ool EERS nAHY o] YA

293 Aged PYFosy BHY g, #d

5 A, A@2719 d, 4407 vheigst 2
& Bold st YHEe Basa Jed”’, & F
Aol = Tde] B#EAH, 449 A7 #EX171Y
WA s, 1de #3 2, 149 gzER
/Y 3 19 GoplR mulz} Zhz gEEH,
73], 4ele] AFTR/AVS PAIEA dHeade
AHE AT 10¢]% 1017} teln viAME ALE
T 6% 3oe R AL HYL=2A HAWE
AHg-Fol A #Ee] ¥z} B3

A¥d AEEAM X7 $HEH FE2T 4
AR AN EMAe] d@deg B, 271W
7holl SiolM A& A A T B st &
A AEERY 34 A7) o] UMD 14
2 4ol Aol #F P& BAEF UL, o
ZAE ANA 23] <8 3oF 1A RE
e /Y A3 d3BEA 24 R0l UdHA
| lddMe AddETE At 2qEs AUk

2 I

A 7MY a udd Ay wd
oA 1987d 19%E 19939 sHAleld WY 4
$E 2HY FHES, AW A8 AY =rFER
217t ¥7Vee 2% E49 3¢ €4, 42 #2 %
FE4 757 #& #Y 23 ke 8%y
HE-NuEE A 80dsl ¥38 APed AAE
168 & 96<iE iAoz F£o9 143U BAHA
#4E€ Fu A8, 943 23 ol §EF
€ 243 O & 294E 499l

1. 239 ¥elE 28 I3 464, 38 24 16
of, 48 A 240], EF¥E ¥ 24 3 FHST
8dlls] £X§ B

2. B¥H HHEF 800014 TAR FEHe] 484
2 71 wsten, ¢]9¢] Rush¥, 6.5mm HHF
WA}, Steinmann®, 741, Seideld, Herbert 1t
A} ol BE & WHaog v Aesg

3, 9A1E FHAYZ 16014 w@EFAPo] 14
o, A¥y APo] 201e] EIF ZY B, AF
#EY 2APHOR 10000l SANEE 22T 6
dlol & porous coat¥eo] ALREHJUEW, BAMIAH
LU E B 49F porous coat@ol 34, Al
E ALg8¥o] ldo] ¥X& T By

— 137 —



4. ABARE BYY PJEF 80 F 594 7t
Zo| 4o ANE, FHAYT 1691F 100 T2
Z23g 4% By,

5 FE€F WAASE ByEs, @Yy FEL
80913 29o<1A, wisi5eta FE, ke gAd
TE, 1R 2§ deE iy ZEEE @3
g ey, 53] vrityos FRE P+
uiitel mge] 92 A @S FXE HAch §
#H, #d AP 16delMe HE-E AHE 2
43 Aol 34 ddm 7Ie}, FEEIke] FHY A
Hel ¢td AL-71 1ol 91Ut

7. §HESoEA, #¥EY HETde #ATHE
o BARYe]l 2642 7 B, hEAo]
FEa] ¢IEAY 4olold AAE HY) FFTl, B
2834 23 5dE 244 2HR e 2FY Aol
zZrzt A E )

£g, UF BRAGTAME T BERA, 4
o] HAAEH sz, lele] FHET, 199 BE
d ER5 R loe] Al ket ztzt g5
o}, &, HARIEA falids B 49, Ald
E AMRT 10dF 1, HAIRE ALSZ 6495 34
2] Exad gAgE AgTdA AR szl
LAV 5442 3

g S9E BUF Zdd Yl 38 38
& AP AP 964AE 2o 7)EF9d
AR #A4 S Fn BHgezy I Fe
E& a9,

2, {EA AEA FHe 544 ©wE HAEH
Wny 71718 Agsl, Jled ey H8 4l
Angt Jzga, oy SLHEZ 9@ #4831 &
A9 YA E AT Folo} dtn, HBATEAld
WZde a3 o #3879 2234 Aol A4
g a7t 98¢ Fez ARHY, JFHE 2%
Al BAWES] ALgFolA wWARAEE el WE
7F 25 aEdgs UL

REFERENCES

) Zh=r mEs, 485, 228, 2749 - #1499 3
¢E 29579 F&3 A= o I8y =
& e F Y eFesa]; 23:225-232, 1988

2) s, WS, HWHA . HddF 24%9 ZHd
f@ 44 @ FPFFIRgHA 19:103-

4
3

6)

T

8)

»

10)

11

12)

13)

14)

15}

16)

17)

18)

— 138 —

107, 1984.

d4E, FE7, ol¥H, s, 8 : 4g
T THE 3% 9 4% FHe] FeXA s g o
A A3 gidyyeAer=l; 27:208-211, 1992,
MM, olakE, YUFE, HUF : AEgE IR
T3 A8, FEFE=]; 2:1-8, 1989,
Crenshaw AH : Campbell' s operative orthopaedics. 8th,
ed. pp.989-1002, St. Louis. The C.V. Mosby Co, 1992.
Dameron TB and Reibel DB : Fracture involving the
proximal humeral epiphyseal plate. J Bone Joint Surg,
51-A:289-297, 1969,

Depalma AF : Surgery of the shoulder. 3rd. Ed. pp. 372-
403, Philadelphia. J. B. Lippincos Co, 1983.

Einarsson F : Fractures of the upper end of the humerus,
Discussion based on the follow up of 302 cases. Acta
Orthop. Scand. supplementum, 3:10-209, 1958,

Hall MC and Rosser M : The stricture of the upper end
of the humerus, with reference to osteoporotic changes in
senescence leading to fractures. Can. Med. Asso. J,
§8:290-294, 1963.

Hawkins RJ, Bell RH and Curr K ; The three part frac-
tures of the proximal part of the humerus- operative treat-
ment. J Bone and Joint Surg, 69-A:1410-1414, 1986.
Hersche O and Gerber C : latrogenic displacement of
fracture dislocations of the shoulder. J Bone and Joint
Surg, 76-B:30-33, 1994.

Horak J and Nilsson BE : Epidemiology of fracture of
the upper end of the humerus. Ciln. Orthop, 112:250-253,
1975.

Jaberg H, Wagner JJP and Jakob RP : Percutaneous
stabilization of unstable fractures of the humerus. J Bone
Joint Surg, T4A:508-515, 1992,

Muller MD, Allgower M and Schneider R : Manuat of
Internal Fixation. 3rd. ed. Springer-Verlag Berlin
Heidelberg, 588, 1991.

Neer CS II : Displaced proximal humeral fractures, 1.
Classification and Evaluation. J Bone and Joint Surg, 52-
A1077-1088, 1570,

Neer 1T CS, Watson KC and Santon FJ : Recent experi
ence in total shoulder replacement.. J Bone and Joint
Surg, 65-A:319-336, 1982,

Paavolainen P, Bjorkenherin JM, Slatis P and
Paukku P : Operative treatment of severe proximal
humerus fractures. Acta Orthop. Scand, 54:374-379,
1983.

Post M and Grinblat E : Complications of arthroplasty
and totat joint replacement in the shoulder,. Complications
in orthopaedic surgery. 3rd. ed. pp. 919-932 J.B.
Lippincout Co, Phildelphia, 1994,



19)

20

21)

)

Rockwood CA and Greent DP : Fractures in adults. 3rd.
ed., Vol. 1. pp. 871-927, Philadelphia. J.B. Lippincott Co,
Phildelphia, 1994,

Schlegel TF and Hawkins RJ : Displaced proximal
humerai fractures : Evaluation and Treatment., ]. Am.
Acad. Orthop. Surg, 2:54-66, 1994.

Stableforth PG : Treatment of four part proximal humer
al fractures. J. Bone and Joint Surg, 63-B:288-294, 1981,
Struzenegger M, Fornaro E and Jakob RP : Results of
surgical treatment of multifragmented fractures of the

23)

24)

— 139 —

humeral head. Arch. Orthop. Trauma Surg, 100:249-259,
1982,

Tile M : The rationale of operative fracture : Chap. 4.
Fractures of the proximal humerus. pp. 31-59, Springer-
Vetlag, Berdin, Heildelberg, N.Y., 1987.

Weseley MS, Barenfeld PA and Eisenstein AL : Rush
pin intramedullary fixation for fractures of the proximal
humenus, J. Trawma, 17:29-37,1977.

Willems W] and Lim TEA : Neer arthroplasty for
hurneral fractures. Acta Orthop, Scand, 56:394-395, 1985.



	131: 
	132: 
	133: 
	134: 
	135: 


