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= Abstract=
A Clinical Study on Nonunion of the Humeral Shaft Fractures in Adults

Sang Moug Ahn, M.D., Byeong 11 Lee, M.D., Yon Il Kim, M.D., Soo Kyoon Rah, M.D.
and Chang Uk Choi, M.D.

Department of Orthopedic Surgery, College of Medicine, Soon Chun Hyang University,
Seoul, Korea

Usually, fractures of the humerus can be expected to unite. Circumstances often predis-
posing to nonunion are open reduction and internal fixation, infection, soft tissue interpo-
sition between fracture fragments and inadequate external immobilization.

The effectiveness of various methods of treatment and the complication was discussed.
The best results are achieved in cases treated by compression plates and iliac bone graft.

Total 21 cases of nonunion of shaft of humeral fractures from Jan. 1980 to Dec., 1986
were treated at the Department of Orthopedic Surgery of Soon Chun Hyang University
Hospital.

The results were as follows :

1. Incidence of nonunion of humerus shaft among the 270 cases has 7.8% ; rates of non-
union was 54% with nonoperative treatment of fractures of humeral shaft and 105%
with operative methods.

2. Of 21 cases, male between 20-40th age group was predominant and mean age was 36
years. The cases of fracture was mainly due to the car and machinary accident.

3. Prevalent type and site was lower 2/3 transverse fractures.

4. There were associated injuries in ipsilateral upper extremity in 12(52%) patients.

5. The probable causes of nonunion were complex ; 9 of inadequate internal fixation and
fixation metal failure, 7 cases of poor external fixation, 3 cases of soft tissue interpos-
tion between fracture fragments and 2 cases of infection.

6. The treatment performed were somewhat variable to include open reduction and plate
(DCP) fixation for 18 cases, open reduction and circlage wiring for 2 cases and open
reduction and screw fixation for 1 cases. All were supplemented with autogenous iliac
bone graft.

7. Postoperative immobilization was done with shoulder spica cast, abduction splint and
long arm cast for average 6.5 weeks.

8. All were united at average 4.7 months. Transient radial nerve palsy in 2 cases, and
limitation of motion of shoulder and elbow in 2 cases, which required considerable time
of physical therapy, but postoperative infection was none.
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Table 1. Age and Sex distribution

Age Sex Male Female Total
Under 20 2 0 2
21 ~ 30 6 1 7
31 ~ 40 6 0 6
41 ~ 50 3 0 3
51 ~ 60 0 2 2
Above 60 0 1 1
Total 17 4 21

Table 2. Causes of injury

Cause No. of case
Auto-accdents 9
Machinary injury 6
Direct blow 3
Slip down 2
Falling 1
Total 21

Table 3. Initial type of fractures

Type No.
Transverse 9
Oblique 7
Comminuted 5

Total 21
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Table 4. Site of Fracture

Site No. of case
Proximal 1/3 4
Middle 1/3 10
Distal 1/3 7

Total 21

Table 5. Combined injuries in ipsilateral up-
per extremity

Combined injury in

ipsilateral site No. of case
Forearm bone fractures 5
Only radial nerve injury 3
Brachial artery injury 2
(rupture or thrombosis)
Brachial plexus injury 2
Total 12




Table 6. Initial treatment of fractures

Method of initial treatment Closed fx. Open fx. Total
Conservative treatment 7 1 8
Open reduction with ir'lte.arnal fixation 8 1 9
(Plate, Screw and wiring)
Closed reduction with IM* nailing 1 3 4
Total 16 5 21

IM* : Intramedullary.

Table 7. Probable causes of Nonunion A A& £a1o] 77 26 }(Table 5).
C'fmses No. of case 6. YR X|E
Inadequate internal fixation 9
and implant metal failure AolZ ZA o3 AxA gL A
Improper external immobilization 7 2o A AE g JaAo] 99, 4R
Soft tissue interposition between 3 B MdanAeoz Xgd %7t 8, wiAIH
frac.ture fragement AR w 22709 Y34 &(intramedullary na-
Infection 2 iling) x| &7} 4ol 9 ti(Table 6).
Total 21
7. BREel WMy dXE XEel 4

A

Fig. 1-A. Preoperative roentgenogram. In- Fig. 1-B. Postoperative 4 months roentge-
ital fracture was communited. Primary tre- nogram showing solid bony union after tre-
atment was an unstable plate and screw fi- atment with compression plate fixation and
xation. autogenous iliac bone graft.
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Fig. 2-A. Open fractures of distal 1/3 of
humerus associated brachial artery throm-
bosis and radial nerve injury. Arteriogram
shows interruption of flow of brachial ar-
tery.

3 Jay o WaAHER P wgloed, o9
2388 YaAo] 7o, FHHYW dFz3
AFele] 3¢ll, 7Hado] 24l & A28 e (Table 7).

(1) #53s YodE % HWHE

9415 F<3 73] 59, _"?‘7\}‘4“ 524 o]
3o, AR A o] 1ech F4% 1Y F F
frite] WhAIE ol FAHME 2 s AL}

FRHA Rola THY olgks Bgen(Fig.
1-A), lag screwF o] T F4E i%{D}(Fig
2-B). #4739 HaFeg AdAF Y-S
Hol 3dv 25 474 % d3 &4 5
AurAd FA-o7] wfell BT Al #3
z29Eg APTF A7A d T4 %’i}% of F
HE FA7 wifel T2 24 o
o] ¥F3d £ *J"d(distraction)va
o} (Fig. 3-A, B).

(2) §£28 10y

74)% abduction splint 2% o] 34, hanging
cast 3.4 o] 3¢, shoulder spica cast ax# o] 1
d2 uge] ElAsdn mA7|Z}e] B@n
ABA o F3A 59 A7 ustck(Fig. 4-
A).

up ek

)

m.n..
e ox =
4o

‘2‘

—240 -

Fig. 2-B. Preoperative roentgenogram. Pr-
imary treatment was plate and lag screw fi-
xation with repair of brachial artery. Frac-
ture site show nonunion.

L

Fig. 2-C. Postop. 4 months roentgenogram.
Healed nonunion after treatment with dyna-
mic compression plate and autogenous iliac
bone graft after removal of lag screw and
plate.



Fig. 3-A. Open fracture of humeral shaft
associated vascular injury and brachial ple-
xus injuries. Arteriogram shows interrup-
tion of flow of axillary artery and brachial
artery.

Fig. 3B. 3 months roentgenogram after
emergency treatment with open reduction
and intramedullary nailing with arteriorr-
haphy. Fracture site shows nonunion and
displacement.
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Fig. 8-C. Postoperative 3. 5 months film
shows solid union after step cut osteotomy,
dynamic compression plate and autogenous
iliac bone graft.
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Fig. 4-A. Preoperative roentgenogram. No- Fig. 4-B. Follow up roentgenogram after
nunion of proximal humerus, 3 months after 3 months, solid union after treatment with
abduction coaptation splint. wirings and autogenous iliac bone graft.

Fig. 5-B. Postoperative 4 months roentge-

Fig. 5-A. Preoperative roentgenogram. In- nogram. Healed nonunions after treatment
itial fractures was transverse. Primary tre- with dynamic compression plate and auto-
atment was hanging cast for 3 months. genous iliac bone graft.
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Fig. 6-A. Nonunion of the proximal humerus.
2.5 months after abduction coaptation splint.
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2 2RSS AP FoAE 567490 % e,
BE $87) 7 4779 0]} (Table 9).

Fig. 6-B. Follow up roentgenogram after
4 months, solid union after treatment with
screw fixation and autogenous iliac bone
graft.
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Table 8. Treatment of nonunion of humeral shaft fracture

Method of treatment

No. of case

Plate Fixation with bone graft and decortication 18
Circlage wiring with bone graft

Screw fixation with bone graft 1
Total 21

Table 9. Relationship between method of treatment and duration of union

Method of nonunion treatment

Duration of union(Month)

Plate fixation with bone graft (18 cases) 45
Circlage wiring with bone graft (2 cases) 5.8
Screw fixation with bone graft (1 case) 5.6
Mean duration of union 4.7
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