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The Treatment of Non-union of Humeral Shaft
—9 Cases Report—

Young-Kee Koh M.D., Taik-Keun Ahn, M.D., Jong-Oh KimM.D., Taik-Seon Kim,M.D.,
and Jai-IK ShimM.D.

Department of Orthopedic Surgery, Kovea Veterans Hospital, Seoul, Korea

A low incidence of humeral nonunions has been reported with predisposing factors listed as
inadequate immobilization, open reduction and internal fixation, infection, distraction, trans-
verse fractures, and significant scoft tissue injury. When nonunion occurs, the humerus 1s often
osteoporotic, with rigid fixation difficult to achieve and prone to fatlure. Many methods of
treatment have been employed for this difficult problem.

Authors have experienced 9 cases of nonunion of humeral shaft fracture and accomplished
solid umion in all cases by osteosynthesis accompanied by autogenous bone graft.

The results were as follows:

1. Of the 9 cases, male were 7, female were 2.

Prevalent site was found mostly at the middle 1/3

2. Initial treatment were surgical in 7 out of 9 cases, and on retrospective analysis of
medical records and X-ray films, probable cause of the nonunion were supposed to be
too early performed inadequat internal fixation.

3. The treatment performed were somewhat variable to included open reduction and rigid
plate fixation for 8 cases, and open reduction and intramedullary nailing for 1 case. All
were supplemented with autogenous iliac bone graft.

4. Union was obtained in all cases. All were united at average 4.9 months.

5. Postoperative immobilization was done for average 8.7 weeks. Limitation of motion of

shoulder and elbow in 3 cases, which required considerable time of physical therapy.
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"Table 1. Age & Sex Distribution

Age_\ Sex Male Female Total
—30 1 I
31—40 2 1 3
41 =50 1 1
51—60 2 1 3
61— 1 1
Total 7 2 9
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%1 tH(Table 2).
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Table 2. Causes of Injury

Cause Male Female Total
Gun Shot 4 4
Auto Acci- 2 1 3
deat

Slipping 1 I
Falling 1 1
Total 7 2 9
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Table 3. Initial Type of Fractures

Type No Type No.

Closed 5 Comminuted 1
Transverse 3

Oblique 1

Open 4 Comminuted 2
Unknown 2

Total 9 9
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Table 4. Combined Injury of Initial Trauma

Injury No.

Radial Nerve Injury
Cerebral Concussion
Forearm Bone Fracture

Total
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Table 5. Site of Fractures

Site No.

Proximal 1/3 2
Middle 1/3 5
Distal 1/3 2
Total 9

Table 6. Initial Treatment of the Humerus Fracture

Closed Open
Fx. . Fx

Cons;arvative 2 2
Tx.
OR/IF. 5 2 7

Toral 5 4 9

Methed Total
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Table 7. Probable Cause of Nonunion

Cause No
Inadeguate initial Fixation 7
Poor External Immobilization 1
Infection ’ 1
Total g9
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Table 8. Treatment of Nonunion

Treatment No.
Plate fixation with Bone graft 8
IM Nailing with Bene graft. ES.T 1
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Table 9. Relationship Between Method of Treatment
and Duration of union

Methods No. Duration
{Month)
Plate fixation with 8 5
bone graft
IM Nailing with Bone 1 4
graft. ES.T
Mean Duration 4.9 Month

of Union
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Table 10. Duration of Post-OFP Immobilization

Type of Shoulder Long arm  Toatl
Duration Spica cast Cast

6 Weeks 1 1
8 Weeks 2 A 4
10 Weeks 3 1 4
Totla 6 3 8
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Table 11. Compliation - -
)Cimp]ication i No.
Radial Nerve Palsy 1
Motion Limitation of Shoulder 3
andif_lbow
Total 4
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Fig. 1. A. Due to falling, fibular graft site was broken.
B. Plate removal and bond graft was applied but fracture site show nonunion,
C. Treatment with rush pin nailing, autogenocus iliac bone graft and electrical stimulation therapy.
C. Postoperative 3 months roentgenogram show union initially.
D. Postoperative 2 years roentgenogram show solid bony union.
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Fig. 3. A. Midshatt tracture of left humerus.

Fig. 2. A. Primary treatment was 4-hole sherman plate
fixation. Fracture site show metal breakage
and pseudoarthrosis.

B. Treatment with 7-hole compression plate and
autogenous iliac bone graft.

C. Postop 6 months roentgenogram show sclid
union.

B. Primary treatment was unstable plate and screw fixation.

C. Postop 7 months roentgenogram. Fracture site show nonunion.

D. Secondary treatment was an hroad plate and autogenous hone graft,

8. Postop 3 months roentgenogram. Fracture site show union initially.

F. Postop 6 months roentgenogram. Fracture site show solid bony union.



Fig. 4 A. After Gun shut. pseudcarthrosis formation,
B. Treatment with plate fixation, wiring, fibular graft and autogenou
siliac bone graft.

C. Postop 4 months roentgenogram showing bony union.
D. Postop 8 months roentgenogram Fracture site show solid bony union.

-‘?— ApdEdE 38y AED &4 7-llole Narrow

SR YRFF AR o) B AHAF EFF
2HS B By WEF S—llole g FEHTA 7
ZHIHE o4 eg Aty &3 PIdY YA &
ZAdA TR 2838 g2 ) (Fig.
5. A-Ch.

1-

a #

AR TR AM e BHE A BRe &
s g o e® 1033 Caldwell™o] A E 44
I AEOlF JUEE, ATHRDAY 5 WEg
] un FePE5% € S50 JAES o8
g WnAdFe ey PHE uEstd FJode
Sarmiento™'ol 2J&l 7]5H B2+, U-shaped coa-
ptation splint 5 T} A w5 e Al wbetb 4
S RS R A Padle] 1 HES] 0
—13%'rng Adgd) gaEded, £ Wy
Hgad wiel v faed $53 Wyel(o—

13%) vi7&d WYPes (B FF(0-8% )80
Efdel guln Baumy gld,

Bayge AHed ddeczes A Y2, B
TES g, HJd, a¥xy A9, 408 ¥
oA w8, WY FH, FHE lenenk
= gHe PEEE Y 139307 E Y9
Hia ok pEFA7 Br] At BaFe] 2w
MEtn 8HTh Laing™, Sever™ H2 A9
FH gekrdo] £ 1/37 1/39 AR ©£=
Z91/39] s ReA dogFo FolTrla 9o
W, Carroll® @¥#eo] E°]7t< foramen F°] 359
1/3%-90 9] Sakite] Izl FH1/359 B4/
ol Zdghgn sk

ol dol A= Coventry” T% AT 25L&
Efol Yoy H B9E &Y 23719 &%
Al #c}

249 Feae 4 FHA B Doy
g4 FEY Chales'= 2 o1 FE FEFE Alolg]
HEHe] A 4ldz Anzze] 42 7137 @



Fig. 5. A. Preoperative roentgenogram. Primary treat-
ment was 7-hole narrow plate and screw

fixation. Fracture site show nonunion.

B. Postoperative roentgenogram. Treaiment
with %-hole compression plate and auto-
genous liac bone graft.

C. Postop 3 months. reentgenogram. Fracutre
site show solid bony union.

v Faeic

E3 gdEdA 4R ¥4 4 gEay aye
2 A5E #Wewy Ade] A77 g7 dE He-
ppenstall’™, Steen” G2 ool 25z} #AYH HH
2 fnygd d3e dch

I 9 E5%e] dojur] A& 2oew g3y
Ad <MFE 24, 59 A, d@d v A
Wil FHol FutE AL A = Wady &
4, @29 HPxE FS AP,

gbzel BRde] ASEw FAIT o4, circlage
A, WAz UAl, E4% 2530 3HE F5%
S gy 558 Fol o o/H Chales”, Cam-
pbell & St=A] 7| s B4 & FHEL-Hel +
te ol ok FAS AR, Okhotsky™, Aufranc”
52 FaEFol A3k ol iz Zoldg 3§
ebd Wo = gldi ke

Fgol YRFEAE AHET A Aufrance™ =
ot o) HAg AN UYAE AEEY DHE
Ag dslden a3 nFd date o 105744
o HunnAL JFPed ojnf dHFoL Fo] Au

AT X944 FEF ME YA Bt 4
ct,

Az Muller®e t¥rg & @y ¢y 24
& ¥ AL 543 AaHe € ¥art gddn 3
H 1 Howard Rosen™ X Mo} RETHE Fx$
Fol A8 wleluy WnHe] g Hew &
AE dstd

2 FF =F 0 7S HF 8T AR
gor 93 F 38N Ao 2 FHH 253
7t gked EYAgs oA 2AEE AL B ¢
Ak,

g &

1. A BEe g@rlrt 7022 gted, B9y
2xE F%0 5Hz=z P Be tHEE BT
2. BERF @3 3F T A BEH HEES
AlgatEd gRlelgied ol B¥r) F&HE uY

¥ 24AE nshe Wb R4 R3] 29
9 olghe B HAHYHR HuHo] B4EY AYo]

oAt

3. BE&se g 23w s4dA And 24
24, 1HdA S+ 243 L A9 o Halld
FHY Zoldg At

4. FEH e A nEdN FHEFE A3l
on FHFEE U7 A% FHUITE HF 49049
o]},

5. % 9nd 77k HF 8.7F olzleH, 3
HEe A8 F8E 2580 3 & AA IR
=8

RN

REFERENCES

1) HE4, gga, 29, 78 4gE ¢RI
B3 X ddAE 3383 A17d A58
1 869—878, Oct. 1982.

2) AR, oW, 09Y, ved, HAE D AYE
ARFd By Ay, dsE YA gH A F
238 A&, 237247, Fed. 1983.

3) Aufranc. E. Otto: Nnunion of Humerus, J A MA.,
Vol 175 : 140-143, 1961,

4) Bryer, B.F.: Management of Humeral shaft Fractu-
re. Arch. Surg., 81:914, 1960.

5} Caldwell, J.A.: Treatment of Fractures of the Hu-



merus by Hanging Cast. Surg. Gynecol. Obsyay., 70
421, 1940.

6) Chacha, P.B.:Compression Plating Without Bone
Grafts for Delaved Union and Nonuton of the
Humeral shaft Fractures. Injury 5 : 282, 1974.

7) Christensen Steen: Humeral shaft Fractures, Ope-
rative and Conservative Treatmen! Acta. Chir.
Scand. 133 : 455460, 1967, ‘

8) Christensen, N.O.: Kunfscher Intramedullary Rea-
ming and Nail Fixation for Nonuion of the Hume-
rus. Clin. Osthop., 116 222, 1976.

9) Coventry, B.Mark and Lauren, [..Edwin : Ununited
Fracture of the Middle and Upper Humerus. Clin.
Orthop., 69 : 1920198, 1970,

10) Cubbin, WR. and Scuderi. C.5.: Fractures of the
Humerus ; Statistics and Treat-ment in 500 con-
sevvative Case, J A.M.A., 100 1576, 1933.

11) Dawvid, B. Trotter and Wiliam, Dobze : Nonunion of
the Humersu. Clin. Orthop., 204 : 162-168, 1986.

12} Heppenstall, R.Bruce: Fracture of the Humeral
shaft Fracture Treatmen! and Healing. Heppenstall,
Ist ed 424-437, W. B. Saunder 1980.

13) Laing, P.G.: The Arterial Supply of the Adult Hu-
merus. [ bone and foint Surg.,, 38-A : 105, 1956.

14) Loomer, R. and Kokah, P.: Nonunion in fractures
of the Humeral shaft. Imjury, 7724, 1976

15) Mnayman, W.A., Smith-Peterson, M. and Aufranc:
Treatment of Nonuion of Humeral shaft Fractures.
J. Bone and Joint Sury., 45-A : 1548, 1963.

16} Muller, E.Marice : Treatment of Nounion by co-
mpresston. Clin. Orthop., 43 : 83-88, 1965.

17) Okhotsky, V.P. and Souralyan, A.G: The Treatme-
nt of Nounion and pseudoarthrosis of a long Bones
with Thick Nails Infury, 10:92-98, 1978.

18) Rosen, H:Compression Treatment of Long Bowe
Pseudoarthrosts, Clin. orthop., 138 - 154, 1979,
19} Sarmiento, Augusto, et al:Functional Bracing of
Fracture of the shaft of the Humerus. J. Bone and

Joint Surg., 59-A : 596, 1977,

20} Sever: Nownion in Fractures of the shait of the Hu-
merus, Reports of 5—ases. MAMA., 104382
1956.

21) Watson-Jones, R : Fracture and foint linjuries. Vol
2,4th ed. Baltimove, Williams and Witkins Co.
1960,

22} William, LH. George MW, and Charles AM. et
al : Nounion of the Humerus shaft. Clhin. Orthop.,
219-213, 1987,



	93: 
	94-1: 
	94-2: 
	95-1: 
	95-2: 
	96: 


