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Clinical observation of the second operation for refracture after internal fixation of clavicle XU Hong-wei,HE Xiao-
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ABSTRACT Objective:To evaluate the outcome of Titanium Elastic intramedullary nailing (TEN) for the treatment of re-
fracture of clavicle. Methods: From March 2010 to March 2016,9 cases of clavicle fracture,, postoperative re-fracture (plate
broken before fracture healing, plate and screw pull out or refracture after fracture union and internal fixation removal) includ-
ed 6 males and 3 females with a mean age of 38.6 years old ranging from 20 to 62 years old; 3 cases were sports injury,5 cases
were traffic injury, 1 case was severe injury. All cases were closed fractures,and 2 cases were multiple fractures. According to
OTA (Orthopaedic Trauma Association classification),2 cases were 06—A1,1 case was 06-A2,1 case was 06—A3,2 cases
were 06—B1,2 cases were 06-B2,and 1 case was 06-B3. Among them,4 cases were treated with AO titanium elastic in-
tramedullary nail (TEN) ,and 5 cases of early internal fixation failure of clavicle fracture were treated with plate and screw in-
ternal fixation plus bone graft. The time of bone union, VAS score and Constant Shoulder Score were observed and recorded.
Results: All incisions healed at stage I without infection. All 9 patients were followed up for a period of 14 months. All pa-
tients’ implants were removed at 12 months after the second operation without refractures. The Constant score of shoulder joint
was from 64 to 94 at 4 weeks after the second operation, 91 to 100 at 4 weeks after implants removal. The average bone healing
time was 4.3 months from 3 to 6 months. The pain VAS score decreased significantly and the pain was relieved significantly.
Conclusion; Titanium elastic intramedullary nail (TEN) for the treatment of clavicle fracture after internal fixation of refrac-
ture patients can be achieved better outcomes, less trauma, good fracture healing, good postoperative recovery of shoulder joint
function, but need to pay attention to the reasonable selection of patients.
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Tab.1 Healing time of 9 patients after the 2nd internal
fixation and VAS score before and after the 2nd internal

fixation
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Tab.2 Constant Shoulder Score of 9 patients at 4 weeks after the 2nd internal fixation and at 4 weeks after implants removal

s ey TR AJF 4 JH(5H) WIS 4 (5)

(F) g MR RGWIESE M A4 SR DAY RXWESE W a4
1 % 38 15 18 36 25 94 15 20 40 25 100
2 % 28 15 16 32 20 83 15 20 40 20 95
3 % 34 10 16 36 25 87 15 20 38 25 98
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5 % 20 10 16 32 20 78 15 16 36 25 92
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Fig.1 A 34-year-old female patient with left clavicle fracture caused by sports injury 1a. AP X-

ray at 18 months after the first fixation with plates and screws showed union of the clavicle 1b. AP
X-ray at 2 days after all internal fixation removal showed union of clavicle without residual and bony

union of clavicle 1c. AP X-ray at 14 days after internal fixation removal showed refracture of left clavicle without injury history  1d. Left shoulder AP X-

ray on the second day after TEN fixation showed well placed TEN and good reduction 1e. Left shoulder AP X-ray at 2 months after the second operation

showed some callus growth around the fracture end,the TEN internal fixation was well placed without loosen or broken 1f. Left shoulder AP X-ray at 4

months after the second operation showed clinical healing of clavicle and fracture line disappeared

1g. Left shoulder AP X-ray at 11 months after the

second operation showed bony union of clavicle refracture, well placed implant without loosen or broken of TEN
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