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Surgical Techniques for Percutaneous Intramedullary Fixation
with Steinmann Pins for Clavicle Shaft Fractures

Sung Sik Ha, M.D., Jae Chun Sim, M.D.”, Min Chul Sung, M.D., Jong Hyun Jeon, M.D., and Yi Rak Seo, M.D.
Department of Orthopedic Surgery, Sahmyook Medical Center, Seoul, Korea

Purpose: To report the clinical results from surgical treatment for clavicle shaft fracture by percutaneous intramedullary fixation with
Steinmann pins.

Materials and Methods: Between January 2004 and June 2014, the medical records of 135 patients who underwent percutaneous
intramedullary fixation with Steinmann pins were reviewed. The mean follow-up periods were 15 months. The functional results were
evaluated with The Disabilities of the Arm, Shoulder and Hand (DASH) score and Constant score. The clinical results were evaluated with
the shortened length of the clavicle, length of surgical wound, operation time and Kang's criteria.

Results: The mean bone union period was 11.6 weeks (8—16 weeks). The mean DASH score was 11.8. The mean Constant score was 91.2.
The mean shortened length of the clavicle was less than 20 mm. The mean length of surgical wound was 1.2 cm (0.7-1.5 cm). The mean
operation time was 18 minutes (10-35 minutes). Using Kang's criteria, 131 out of 135 patients (97.0%) showed good results. Complications
included were 3 pin migrations and 2 non-unions.

Conclusion: Percutaneous intramedullary fixation with Steinmann pins showed good results for treating clavicle shaft fracture.
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Figure 1. Photograph (A) and radiograph
(B) showing percutaneous insertion of
a Steinmann pin into the intramedullary
canal under fluoroscopic guidance from
the fracture side to the medial end.

Figure 2. Photograph (A) and radiograph
(B) showing a reduction of the clavicle
fracture with a towel clip.
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Figure 3. Photograph (A) and radio-
graph (B) showing retrograde reinsertion
of a Steinmann pin under fluoroscopic
guidance after fracture site reduction.

Figure 4. (A) Picture shows the displaced clavicle shaft fracture as Robinson classification type 2B1. (B) Immediate postoperative radiograph shows a
well-reducted clavicle with percutaneous Steinmann pin fixation. (C) Radiograph from postoperative 12 weeks shows bone union.
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Figure 5. In the functional assessment, postoperative Disabilities of the Arm, Shoulder and Hand (DASH) score (A) and Constant score (B) change.

Table 1. Evaluation of Results for Fractures and Clinical Scoring System by Kang et al.

Pain, deformity, limitation of motion, subjective symptoms, disturbance of daily activity

Excellent There is no sign among the factors for evaluation result. 80
Good There is an only one sign among the factors for evaluation result. 51
Fair There are two signs among the factors for evaluation results. 2
Failure There are three or more signs among the factors for evaluation result. 2

Data from the article of Kang et al. (J Korean Orthop Assoc. 1984;19:367-72)."
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Figure 6. (A) Preoperative three-dimensional computed tomographic image showing a displaced clavicle shaft fracture with a double-butterfly
fragment classified as Robinson type 2B2. (B) Immediate postoperative radiograph showing a well-reducted clavicle with double butterfly fragments
with Steinmann pin fixation. (C) Radiograph from postoperative 12 weeks shows complete bone union with butterfly fragments and complete

remodeling of the clavicle fractures.

ol 7igHA| 98k 227} 7Hs817] whso] Ao H oz Axt

(towel clip®]t} bone reposition clamp)S ©|-&5to] A 28 =
HE g2 %]'EHOHH FHHEE T U ET_]’ ‘T’_h_;] %Lé?rq

%
o
o
%)
2
of
S
i)
MUt
1o
3]
_l
oL
I =
— mlm

A A 57 Po}@] 4—1 S&}OH loos—
em'ng)ﬂ- 18 AaE 2T 5 Ut wetA = A CRFE G
ZZ 22| sto]| FAFe] A A& 18fste] 24-28 mm-] Steinmann

Dln‘o_ tjo] B3 At 7719 W AHe & S0 = 2o
ot AA S E o 22 HEY 1Y S g S+ Uk B2
]Oﬂl‘ ﬁx} g"ﬂ% T2 FHjolA =g BRI} 3= 22

‘& 75‘%@11% ]
Aok 2o EE}.

LU S5 AdeS AFe 95 9 3ol okt 4
o0 Hill 5°& 20 mm o4} A5 Hole B 5291 2

15 o
S A 5 Al S50 AT 4 ok siqitt o]
gk wgo ] ST st ehal 2 S=5F4=417 (spinal accessary

ANARA 24} o] Qthd 7jsd o2l 2 Th7) ol

R

]
(@]
2
1
B
a \I
rlo

= %E 9lot? E3F Wood?= M-S 9|7HH o2 AAs}
A 7154l HollA = vlw4 ot AvE Boloka okgict

-8 A 2]t Robinson

Figure 7. Photograph showing surgical wound after percutaneous
Steinmann pin fixation.
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