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Double plate technique and tendon fixation of long head of biceps brachii in treating Neer 3 to 4 partial fractures of
proximal humerus HUANG Jian-lin and LIU Wen-tao. Department of Orthopaedics , Traditional Chinese Medical Hospital
of Wuzhou , Wuzhou 543002, Guangxi, China

ABSTRACT Objective: To explore clinical effect of double plate technique in treating Neer 3 to 4 partial fractures of proxi-
mal humerus. Methods : From May 2018 to December 2020, 38 patients with proximal humeral classified to Neer 3 to 4 partial
fractures were treated with double plate technique and long head tendon fixation of biceps brachii,including 23 males and 15
females, aged from 41 to 89 years old with an average of (67.00 = 9.76) years old ;23 patients classified to Neer 3 fracture, 15
classified to Neer 4 fracture ; the time from injury to operation ranged from 5 to 12 days with an average of (8.00+2.86) days.
Degree of pain was evaluated by numerical rating scale (NRS) on the third day after operation; change of height of humeral
head and angle of humeral neck stem were measured and compared between 2 days and 1 year after operation. Neer score was
used to evaluate recovery of shoulder joint after operation at 1 year after operation. Results : All 38 patients were followed up for
12 to 19 months with an average of (14.00+1.59) months. NRS score at 3 days after operation was (1.95+0.73) points. Frac-
ture healing time ranged from 2.2 to 3.2 months with an average of (2.60+0.27) months. There were no significant difference in
the height of humeral head and angle of humeral neck trunk between two days and 1 year after operation (P>0.05). Four Neer 4
fracture patients occurred absorption of greater tubercle of humerus and partial cystic change of humeral head ,but the activity
function of shoulder joint was good. Postoperative Neer score at 1 year was 89.50+5.19,and 20 patients got excellent results, 16
good ,and 2 moderate. Conclusion : Double plate technique and long head tendon fixation of biceps brachii were used to treat
Neer 3 to 4 fractures of proximal humerus has good clinical effect,and postoperative pain was mild,without special instru-
ments.

KEYWORDS Humerus fracture; Fracture fixation;  Shoulder joint
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Fig.1 Patient,male,87-year-old,comminuted fracture of left proximal humerus,Neer 3 partial fracture

1a,1b. Preoperative AP and oblique X-rays of

left shoulder showed comminuted fracture of left proximal humerus classified to Neer 3 partial fracture ,comminuted medial column of proximal humerus,
accompanied with obvious osteoporosis  1¢,1d. Preoperative three-dimensional CT showed partial fracture of Neer 3 on proximal humerus ,comminution
of the medial column on the proximal humerus and slight turnover of the humeral head 1e. Preoperative MRI showed good continuity of supraspinatus
tendon and turnover of humeral head 1f. During the operation, the tendon of the long head of the biceps of the humerus was fixed after internal fixation

1g,1h. Postoperative AP X-rays at 2 days showed the position of fracture reduction and internal fixation was good , the angle of cervical trunk was 130.7 ©,and
the height of humeral head was 4 mm  1i. Postoperative AP X-ray at 3 months showed the fracture line had callus growth  1j. Postoperative AP X-ray at 13

months showed the fracture was well reduced and healed ,neck trunk angle was 130.3 ©,and the height of humeral head was 4.29 mm
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Fig.2 Male,68-year-old,comminuted fracture of left proximal humerus classified to Neer 4 partial fracture 2a,2b. Preoperative AP and oblique X-rays

showed comminuted fracture of proximal end of left humerus 2¢,2d,2e. Preoperative three-dimensional CT showed Neer 4 partial fracture of proximal
humerus  2f. Preoperative MRI showed good continuity of supraspinatus tendon and obvious turnover of humeral hea 2g. Intraoperative C-arm fluo-
roscopy showed fracture reduction and internal fixation position were good 2h,2i. Intraoperative double plate internal fixation, the rotator cuff was bound
to proximal end of the plate with aixibang line ,and the tendon of the long head of biceps brachii has been fixed = 2j,2k. Postoperative AP and oblique X-
rays on the second day showed the position of fracture reduction and internal fixation was good,the angle of cervical trunk was 138 °,and the height of
humeral head was 7.47 mm  2l. Surgical incision on the second day after operation 2m. Postoperative oblique X-ray at three months showed fuzzy frac-
ture line and obvious callus growth 2n. Postoperative AP X-ray at 1 year showed the fracture reduced and healed well ,neck trunk angle was 137.3 °,and

the height of humeral head was 7.45 mm  20. Postoperative appearance at 1 year showed shoulder function was good
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