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— Abstract —

Operative Treatment of the Clavicular Midshaft Fractures in Adult
— A Comparison between Intramedullary Multiple
Steinmann Pins Fixation and Reconstruction Plate Fixation —

Young Kuk Lee, M.D., Hae Seo Gu, M.D.

Department of Orthopaedic Surgery, The Kwak’s Hospital, Taegu, Korea

Purpose : Despite of the popular use of the reconstruction plate for the fixation of clavicular shaft fractures, some
disadventages have been raised such as long period of immobilization, long skin incision, loosening of plate and
screws, and increased chance of nonunion due to severe periosteal injury.

Thus, the authors have performed intramedullary multiple Steinmann pins fixation that could reduce the disadvan-
tages of plate fixation in order to compare the treatment results between the two groups.

Materials & Methods : From 1994. Jan. to 1997. Dec. the department of orthopaedic surgery of the Kwak’s hospi-
tal treated operatively for 56 cases of the clavicular shaft fractures in adult. 39 cases of them were treated with the
plate fixation and 17 cases with the intramedullary multiple Steinmann pins fixation(SP group). Reconstruction
plates(Plate group) were used for 26 out of 39 patients treated with plate fixation. Among the Plate group and SP
group, each 15 cases were selected by age and sex and compared each other according to the bone union time, union
rate, complication, and functional results. The follow-up period was 12 months at the shortest and 48 months at the
longest and the average was 16 months.

Results : The Plate group showed that the bone union time was 7 weeks and the bone union rate was 93%. The SP
group showed 6.5 weeks and 100% respectively. In complication, the Plate group had 1 case of loosening of plate and
screws and delayed union; SP group had 1 case of pin migration. The functional results according to Kang’s criteria,
87% of the Plate group and 93% of the SP group showed good or excellent.
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Conclusion : The SP group showed very comparable results in terms of the bone union time, bone union rate,
complication, and functional results comparing to the Plate group. The intramedullary multiple Steinmann pins fixa-
tion showed several advantages over the reconstruction plate fixation, which were simple operative technique, easy
removal of pins, being able to perform immediate postoperative full range of motion exercise. Therefore, the
intramedullary multiple Steinmann pins fixation is thought to be one of the useful operative techniques in treatment
of the clavicular shaft fractures in adult.

Key Words : Clavicular shaft fracture, Intramedullary multiple Steinmann pins fixation
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Fig. 1. After exposing the fracture site, all the interposed soft tissue was thoroughly removed from the fracture site for

the accurate reduction.

Fig. 2. The medial intramedullary cavity was reamed with a drill bit (usually 3.2mn in diameter).
Fig. 3. Two or three Steinmann pins passed through the lateral intramedullary cavity and were placed out of the skin

by drilling.

Fig. 4. After reduction, the Steinmann pins previously placed out of the skin were drilled toward to the medial

intramedullary cavity one by one.

Fig. 5. When the pins passed the fracture site, they were hammered forward to medial cortex carefully so that the tips
of the pins slid along the cortex. Then, the pins were drilled to penetrate the cortex.

Fig. 6. The ends of the pins on the lateral side were cut and placed under the skin for easy removal later on.



Table 1. The Age and Sex Distribution

SP group* Plate group T
20’s 2(1/1) 2(1/1)
30’s 4(2/2) 4(2/2)
40’s 5(3/2) 5(3/2)
50°s 4(1/3) 4(1/3)
Total 15(7/8) 15(7/8) #

*: Intramedullary multiple Steinmann pins fixation
group

T ; Reconstruction plate group

% ; Number of patient(male/female)

Table 2. The Operative Indications

SP group*  Plate group T
Displacement or
Communition 10 12
Neurovascular injury 1 0
Multiple trauma 1 1
Delayed or Nonunion 3 2
Total 15 15 %

* ; Intramedullary multiple Steinmann pins fixation group
T ; Reconstruction plate group
¥ ; Number of patient

Table 3. Union Time of the Fracture

SP group* Plate group T
~ 5 weeks 3 2
6~8 weeks 11 12
9 weeks or more 1 1#
Mean 6.5 weeks 7 weeks

* ; Intramedullary multiple Steinmann pins fixation group
¥ ; Reconstruction plate group
% ; Number of patient
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Fig. 7-A. A 46-year-old male was injured on his right clavicle along with left acromioclavicular joint dislocation and

elbow fracture dislocation by a traffic accident.

B. Two days after the accident, open reduction and internal fixation with reconstruction plate and screws was
performed .

C. Three months after the operation, loosening of the plate and screws occured. Reoperation was performed
with new plate and screws fixation followed by autogenous iliac bone graft.

D. At twenty months after the reoperation, good union was observed.
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Fig. 8-A. A 26-year-old man collided with a car while rid-
' ing a bicycle and complained of left shoulder-
pain with tingling sensation on his left arm. The
X-ray showed left clavicular midshaft fracture

with a large comminuted butterfly fragment.

B. Three days after the accident, open reduction
and internal fixation with intramedullary multi-
ple Steinmann pins was performed.

C. At postoperative 8 weeks, good union was
achieved.
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