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The Treatment of Non-union of Humeral Shaft

Hee Young Cheong, M.D., Sang Yo Han, M.D., Duck Yun Cho, M.D. and Key Yong Kim, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

The non-surgical treatment for the fresh humeral shaft fracture would appeared to be not sufficient in respect
of immobilization and maintenance of the contact surface of the fracture ends, which have had stimulated surgeons
to perform internal fixation.

This might be one of the reasons to produce non-union of humeral shaft fracture, supplemented by increasing
incidence of fractures due to car and machinary accident.

Authors have experienced 18 cases of non-union of humeral shaft fracture and accomplished solid union in all
cases by osteosynthesis accompanied by autogenous bone graft.

In detail:
1. Non-union was prevalent in the agr group of 20 to 40 and mostly in male. Site of non-union was found mostly
at the lower 2/3.

2. The cause of the fracture was mainly due to the car and machinary accident. Initial treatments were surgical

in 14 out of 18 cases, and 12 cases of this surgically treated group were treated within 2 days after the injury.

3. On retrospective analysis of medical records and X-ray films, probable cause of the non-union were suppos-

ed to be too early performed inadequate internal fixation and post-operative infection in the operated cases,
whereas distraction of fracture ends due to poor external fixation and infection in the cases treated conser-
vatively.

4. 16 cases of established non-union were treated by authors with rigid internal fixation and additional bone

graft, and 1 case with bone graft only.

5. Authors have utilized shoulder spica or long arm cast post-operatively for 1 to 4 months.

6. Union was obtained in all cases. Developed transient radial nerve palsy in 4 cases, and neighbouring joints

contracture in 2 cases, which required considerable time of physical therapy.

Key Words : Rigid internal fixation, Autogenous cancellous bone graft.
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Table 1. Age & sex distribution

Sex
Male Female Total
Age
19 1 1
21-30 5 6
3140 9 10
41 1 1
Total 16 2 18
Table 2. Causes of injury
Cause Male Female Total
Auto accident 6 2 8
Machinery
accodent 3 3
Direct blow 3 3
Slipping 2 2
Falling 2 2
Total 16 2 18

A A7 A%7 27k 220 4-& %% shg cHTable 2).
3. 2ol Hey

F 1843 WA FHo] 242y 13E Adsn
€ 2% b oA 12258 wek7] o &l 2 A
$¥ Yl § ¢ § e FAH0F gAY A 7 3
A9 8aAF BATAH 68, HIFHe] 285 AR
9 cHTable 3).

4. Tute &4

AYU" 173 F 48 dATE7tE S 23U &
Aoz A FTEEES 2 dden, 1 9 539
AGE 22 & 2394 gelol A $9d 2F £4bo] g
sl ok (Table 4). .

5. §4d 2z

ERe Hed Exe 4 1/3%907) 0818 4%
wated, 44 1/3%97) 64, 29 1/3%-97 248
2} ] 8153 <} (Table 5).

Table 3. Type of fracture

Type No Type No
Closed 16 Comminuted 5

Transverse 3
Open 2 Unknown 10
Total 18 Total 18

Table 4. Combined injuries

Injury No
Drop hand 4
Ipsilateral forearm Fx. 2

Compression Fx. T12-L2
Contralateral femur, ipsilateral fibula,

calcaneal Fx. 1
Liver laceration 1
Burn ’ 1

Table 5. Site of non-union

Site No
Proximal 1/3 2
Mid 1/3 10
Distal 1/3 6

Total 18
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Table 6-A. Duration from injury to initial treatments

Open reduction &

Closed reduction &

Duration Internal fixation Cast Total
1- 2 day 12 . 3 15
3- 7 day 1 1
8-14 day 2 2
Total 14 4 18
Table 6-B. Initial treatment and duration of i&xmobilization
OR & I/F ; CIF
Type of Tx. Compress Ordinary Shoulder Long arm Total
Immobilization plate plate spica cast
-4 wk 1 1 2
8 wk 3 3
12 wk 4 2 6
16 wk , 2 1 3
20 wk 3 1 4
Total 1 13 2 2 18

Table 9-A. Treatment of non-union of humerus
(plate), at N.M.C.

Table 7. Probable causes of non-union

Cause No
Inadequate initial O/R & I/F 11 Ordinary  Compression
Total
Infection 4 plate plate
Poor external immobilization 3 8 hole 2 2
Total 18 7 hole 2 2
6 hole 2 10 12
Table 8. Duration of non-union Slotted plate 2 2
Duration No. Total 4 14 18
- 6 Mo 9 Table 9-B. Treatment of nonunion of humerus (bone
6 Mo - 12 Mo 6 graft) at N.M.C.
12 Mo - 24 Mo 2
24 Mo - 1 I/F with Additional
Method bone bone graft Total
Total 18 graft on]y
Onlay bone graft 1 1
6, TAE 1A X8 Inlay bone graft 2 2
' Cancellous bone graft 14 1 15
AY" 174 F 1287 $AF 29 o) & gt
o, 2 W9 Rz 54, ZAAn 3d, A4 Total 17 1 18

13, doiAdAAN 42 A% 14, F2ak271 24 el et
Edel A LAY EFY 1 $91/39 YAFHe)
gdesl, £4 §d¥o Fect(Table 6-A)
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gk} (Table 6-B).

7. BRee el -

25 ¢ Aoz BAHR g9l e AR F

440 BUA FRY WRHOE AT ALY iy
osto] A4 Wakm, 19 4, ¥ 2R AR

E7e AdEFe2 FEY F A=k (Table 7).

WY X-A4 4274 Ed2 3¢ A4, $4%€

Case. 1 Fig. 1. 4 1/3% 919 y4Fd44. &
©a}E Zoluol epiphyseal injury 2 SAlse &4&

#a AVA W HEe] UL

!

Fig. 2. 2YH YRR WZAF 509A AR,

e £2% 29

8. FHAIt ERE FEMX| 2 AHE D

FAF FREe J170E ved dFEo] 1d ool F
€& Bty 149 ol Fel Fed B A= 38 H

5l t} (Table 8).

Table 10. Duration of post-op. immobilization at NMC

“Type Shoulder Long arm Total
Duration spica cast

4 wk 1 3 3

8 wk 1 4 5
12 wk 4 2 6
16 wk 3 1 4
Total 8 10 18

Table 11. Complications

Complication Preop. Postop. Total
Radial ner ve palsy 4 4 (transient) 8
LOM - of shoulder 11 2 13

and/or elbow

21

Total 15 6

o AA, FHY 273E B
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9, X2y

EdotA AATE AYE EFT HE NEE F 18
g5 174 A4 FEEE ALY 2L A2,
AdoH 27} AW Fo) &S Hrbshgd o} (Table 9-A,B).

10, €% MY

% 18# % shoulder spica & Al4-3td A 7} 8
#, long arm cast 2 7R3 &7 10892, ZAY7%
L 1/ Yo 4 4504 Afo] e} (Table 10)

N, gYs

AR ¥ Wl PHFoezE S FAApY
AR FaAe TFAYl ARkEd, SF W
SFAAeeis} 4R e, ARAY FREY TR0
7b 28l e, A%AH EeXEE AAAAM A3
559, 2y, €46 HAHAD 8240
4% 2d e BARSA Ak, €A A7l BA
duyez A3 ARG FRPe 5N 114959
Aol & FA717b5 < 2o AL UG, 53
o 7} A 4= 91t} (Table 11).

Case. 2 Fig. 1. €49 1/39 E%% AA local clinic
A #E€A HBY HaAg AANE T 3AYA A
Add. FA A= Ade FF7 ddS.

12, X2dn

Aed v AL #4¥H AEY dWaAf FrHAA

Fig. 3. #4944 compression Y} plate & A4
Fig. 2. ¥4{}4 implants & ) 73l 1 sequestre- A oA & 39 A, R aAL R
otomy & & ¥ ApAl, 4.
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Case. 3 Fig. 1. 39 1/39 %% AHAL local cl- Case. 4 Fig. 1. %3] 1/32 %3 AHAl localcl-
inicell ] WzA AAF 107 Y2t implants & A A% inicol WA AAF 24494 A2, TGS A
*o EH% AbA9. d& Holz &

Fig. 2. 244 LHJL*J"}E Fo A AAF 2/14A Fig. 2. 2444 Shiagg Ze| A F 270
o ApA, YA 9 AR
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Case 5. Fig. 1. 91911/39] #4324, local clinic o 4
WA F 3494 A, BREe 278 29

ArhafH Zol &g At A%F EHY 184 U
4 FTHEE A& F Utk

% 3¢ A7 10792, FA710E 6704
a4 3070 Y Atelgiem HF 124 deldrt

B2y pHEez ST 8UF 6dle A
sEEget, 2d8E I35 sl

aF 1de $44 o 7092 2 FA A vhul vk
A Az 2o WnAEd FAle Hz2 £EA
Z&03} Zatold 7w 2FAAEE 4AA o
o, FHEEA ggz AolAEE AEsx AR
At

= o e ok 4704 &4 LT A
dad Az Bdela] WAL 54 delayed ne-
urorrhaphy Al st ot &2 715e] E=7] Wot
Aol &g Adsled dug AFE Lok

BHe £F AN Ao el uhet HA HEHe=
Aeg vepi

v, 1 =

AE BB BE B4 FA 194030 A
BHE OB ofW K] Eage vHHE S uE

Fig. 2. EYelA skl A4 F 209494

A FHYE &AL B

& AR s o),

2 o] 43 CampbellV g F71x] o] %& E4l+=dl, A
A old e Judiyont 43P AL ¥
% Aged, B £2 3% &6 (alignment) E
4Asttiete of Ftabole FEG HAEUE AAE ¢
slel 2] A4 (distraction) o] H7] {de H5& AAsH
Ak,

12} 193324 Caldwell off 9] & hanging cast 9 7)
ul o] ¥ abduction splint, plaster body cast ¢ w4
<2 w3 intramedullary nailing 3 plate 2} screw &
ol &8 WA S e WHE wRie I
Sarmiento o] 2] & functional brace?®,U-shaped coaptat-
ion splint'2% tiebgh M muy el sl ol 44T
R BHge Agsld Fasdr HLde 1~12
% 72 As gasgdes FHe o0& $HFEE &
A& FolEL}TI0,

&5 Y vleeA sy e vlx 824 Holm'®
S AFZIR-0) BR3e]l e WHLE Y A F
7H12%), vl wyeg a3 A$(5.5%) 80
weoby B wsle 2'® Steen, Stewart, Coventry, Hep-
penstall, Sarmiento 5 %2 #AE A Ao AA
R4 e YR HFEH Yo R e A
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dity o 49 ERY FHLE 44 Fd.

1. A 2]

Campbell® 2 A4+ 9 & FEud F7Y% A%
7t 94 e eo|g R A% §F7A Ao
Fritel AF7t Belx gh&dE R Adsln B
o A 34 NEE ¥ AL Aggr.

¥, Okhotsky 9} Souvalyan & ¥4%3 =Ad4¢¢
9] oo glolA AARFL FHFE Folul, B
470 el ol F3e) 2o Helx g A$, /tuA
HAL 8N UFAANE FHT) A2 FHEH
FFol e &5l e Hesigh”

Charlese§t 4 M Y7A) fge] 270 Rolx &
W Efgelatn AP g},

2, Yoy A

dH o2 B4FE BRYY 2R 54 F7)
He 5%, 2HY49 4%, MHEEEY A¥E B
T A2,

2 9, Raye Fd¥98 $3hste A5 s
g S/

3. X-Mah 2A

Ray, Urist 5-& o} FtAlolo F¢ oddo] A&
A&F9, o e 73 (sclerosis), B A F3t (mush-
rooming), =+ F3 3} (molding) 7} A7)v F47}e] K&
H# (Compact bone)e| <ja) s s} oFZebo] HME
fE ol s} tapering =+ narrowingsE 22458 59
o}s

4, Halss oy

Ray & stz F¥A 444 2A0] o 24}
olel lewi], 1 A&EH9E dAstE F4F(trabecu-
lation) 7} @AY, o FHE 4 dFxAe] ol y
M BAE PAsE 27 BHow® Urist 52 &
A9 fibrinod ¢} hyaline degeneration, =% mucin
59 amorphous mixture o] %48 Z3}slgc},

2 Baede FAF 40Yo)FalE FHgto]l g
WA e ASE ERgez wAYsQod, 47049 o)
Ao Ao HE X-’Eﬂ"s} o] Aol Ay3s HAs)

TR 7hsAdel dAY Aty ALE A4 2@

3o o},

4E N-e FHEEE FRGEAS FdgE
9 FrHA R UE F el FdgEde 44T
9 1/39 341 1/39 ARG F9 1/39 #¢9 A
Wol ) SU2 Fojrb=o] Bfolnphs,

EE 29 U ES T 98 AP T E WA,
o FA% 379 1/39 AAF 4 FHE o] F
4 & HEy] P, = o FYH HyH
7198 Zohg AsA wANE Ae TR o
A A% Aol airt Aoty Laing, Sever & F3H8tg]
L= AR

Klenerman = ¢ 4¢3 ¥#39 7158 W22 4
Aot B3t wid, Z7)o] AAZ WmAY218 4
ST FY YAEHg, AP Fho ) gted, AR
Z2A4Y5E EX9AY, 71 283 1A ol R E B
ol o] Helsjte] Aoy F A A

mebd, 25 49 1/39 JAZTHA NQFEE ¥
fritel 7H4 £3) doldolam A4 sk e}y,

o] HellA& Coventry $= F4AAT 25L& ¥ # ¢
o] dejvpr] 41& F A& s 2/37 R $AAFHGY,

= YA ZAA] EfYe] dojutbr] 4% o] 2 Chal-
est F TAtele] A Ele] Hm Alds} dRxx) 4
49 7137t @7 diEeletn FR4HY

53 A4ZHA hanging cast 59 REH 4o
NEE ¢ 9 Ade] 477 471 =& Heppenstall,
Steen 5-& olde] 23|23 ¥ YRR YuYL ¥ A
< AP} P

2 9ol EFge] dojyr) 48 2H o2 Charles=
THE N AP FA, 29 A, 49, v
Aubie] FAHo] Uk A, A 2E @AY &4
#Ae v P25 A H s

& EIdME 1799 ASF I B4EF 13
g7t 270 #¥A ABE AANHHR, =% 2 F 15
d7b &5 2/30 AR AE 2HY o A7) AR5
AEs die FEHE HAsA Ak

ASF ERe ARE 9AH 28 wired} screw &
o] 43 Wy, o JFE Aol ERAAY F
Ay oz e R whY, S lonlay) =& WE
(inlay), #rftfi(bone graft) w=& HHEEN B BH (n-
tramedullary bone graft) 5-o] ulyj So] uj A} 4= 3
o] A2, AT 49T BHYY A3 BHEA £
& 47 (intramedullary nailing) o]} £ & ol 4% #A
S NEE A & ez gA s,

TFERE % F ZTALGE YT 240 39 o}
A Arn g FHE §& F(Drilling 3 & 2
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o] =, Charles, Campbell & wt=A] =z}7}8H-F o)
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=) FolA g slof ¥ Wl E vz FHh,
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% 27049 #pkkE wtolol fokm dlg 2, Au-
franc & ofel glell 4% Zzt 37042 BkE ALE-3
o FEHE nYY A A,

FolA L HE =5 N, =i+ Barrelstave 4] &
Higs AHeste A4E dod, dAs BitS oed 8
KB BHE AHgste Az gty

B Aol A A4%E ERg] AP YA & F 8
ZFA79 ahulsh 48 A, o HE AAG B
q43 JEoZ ¥ A7 PHAF AH{3t AE 82
A4S #s FgA 53 Avd dAsdoq,
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Hol e &% T4 307t Bt
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124 2oz ARUD 40 AHE EFW 92
goz 3 TAW AP AW TAZ A Y
& 22¢ 4 A4k

4. BHUS FEPHe 19% Addae 2F 2
£8¢ o4 WRHY ArAAT o Nee Uy

&

5. FeF 93L& shoulder spica® long arm cast
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