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Double-Pulley technique combined with 8-shaped tension band for fixation of comminuted fractures of distal
patellar pole

CHEN Yu, WANG Shu-giang, FANG Lei, SHEN Zi-liang, XU Sheng-ming’
Department of Orthopaedic Surgery (I ), Shuguang Hospital, Shanghai University of Chinese Traditional Medicine, Shanghai
200120, China

[Abstract] Objective To explore the feasibility and clinical effects of Double-Pulley technique combined with 8-shaped
tension band in teatment of comminuted fractures of distal patellar pole. Methods From Jan. 2017 to Apr. 2018, 10 patients
(6 males and 4 females) were treated with Double-Pulley technique combined with 8-shaped tension band in our hospital. The
ages of patients ranged from 28 to 58 years old, with an average of (36.4 % 11.4) years old. The average time from injury to
surgery was (2.8t 1.1) d, ranging from 1 to 5 d. The injury cause was traffic accident in 6 cases, falling iniury in 3 cases, and
sport injury in 1 case. Bostman’s patellar fracture function evaluation system was used to evaluate the postoperative knee joint
function. The clinical evaluation indexes included the excellent and good rate of Bostman’s patellar fracture function score, and
X-ray examination results and knee mobility during follow-up. Results All patients were followed up for 16 to 24 months.
The incision of all patients healed well, and no anterior knee pain or complications were found. Six months after surgery, X-ray
examination showed that the patellar fracture healing of 10 patients were all osteonal union. Six months after surgery, the flexion
range of knee joint was 132.0°+12.3°, and Bostman’s patellar fracture function score was 28.5+ 1.8, with the excellent and
good rate being 100% (excellent in 9 cases and good in 1 case). Conclusion Double-Pulley technique combined with 8-shaped
tension band is effective and reliable in the treatment of comminuted fractures of distal patellar pole, and the patients can start
functional exercise early after surgery.

[Key words] Double-Pulley technique; tension band; patella; ligamentum patellae; suture anchor; fractures of distal
patellar pole
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Fig1 Steps for the Double-Pulley technique for fixation of comminuted fractures of distal patellar pole

A: Place two suture anchors of size 3.5 mm into the medial and lateral edges of the proximal fractured patella with an 45° angle

oblique upward; B: Each anchor is loaded with 2 Ultrabraid sutures; C: Thread one suture limb from each anchor through half of the

junction of patellar tendon and distal fractured bone from each side and tie them with knot; D: Perform the Double-Pulley procedure

by pulling the remaining suture limbs of each anchor, and anatomic reduction is obtained; E: Tie the remaining suture limbs after

threading them through patellar tendon; F: Repeat the same Double-Pulley procedure to another two sutures from each anchor
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Fig2 Radiographs and flexion degrees of injured knee of a patient with distal pole patellar fractures

A 38-year-old male patient sustained an injury to the right knee in a traffic accident. A: Anteroposterior X-ray before surgery; B:

Lateral X-ray before surgery; C: Sagittal CT before surgery showed displacement of distal fragments; D, E: Cross section CT (D) and

3D-CT (E) showed comminuted distal fracture; F: Bone healing was confirmed by radiographs three months after surgery; G: No sign

of patellofemoral joint degeneration was found by X-ray after cable removed at one year; H-J: Photographs of 2 weeks, 6 weeks and 6

months after surgery, respectively. CT: Computed tomography
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