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Treatment of four-part proximal humerus fractures with depressed humeral head collapse using strut allograft with
locking plates

LIU Lie ,YANG Feng,ZONG Cheng-cheng,CHEN Jing (Suzhou Hospital Affiliated to Anhui Medical University,Suzhou
234000 ,A nhui, China)

ABSTRACT Objective To evaluate the clinical outcomes of allogeneic femoral head as strut allograft combined with proxi-
mal humeral internal locking system (PHILOS) in the treatment of proximal humeral Neer grade IV fracture with humeral head
collapse. Methods From January 2018 to November 2020, 18 patients with Neer grade IV fracture with humeral head collapse
were treated with strut allograft with PHILOS ,including 4 males and 14 females,aged from 55 to 78 years old,with an average
of (68.11£7.20) years old. The operation time, intraoperative bleeding, postoperative drainage volume, fracture healing time,
neck-shaft angle and the height of the humeral head, failure of internal fixation the shoulder function at the last follow-up was
assessed using Neer’s scoring system. Results All 18 patients were followed up ,and the duration ranged from 10 to 12 months,
with an average of (11.08+0.65) months. The operation time was (66.44+5.06) min, the intraoperative bleeding volume was
(206.67+36.14) ml,the postoperative drainage volume was (76.11£9.63) ml,and the fracture healing time was (17.28+3.92)
weeks. At the last follow-up, the degree of loss of neck-shaft angle was (5.44+0.86) ° and the loss of the height of humeral head
was  (1.43+0.27) mm. All 18 patients had healing without complications such as fracture ,withdrawal , penetration of internal
fixation and necrosis of humeral head. According to Neer’s evaluation standard, the total score was  (89.61+5.60),10 cases got
an excellent result,6 good,2 fair. Conclusion Allogeneic femoral head combined with PHILOS is an appropriate treatment for
the four-part proximal humerus fractures with humeral head collapse, exhibiting good clinic outcome.
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Fig.1 A 67-years-old female patient , comminuted fracture of the left proximal humerus 1a. The AP X-ray of shoulder showed that the humeral head col-
lapsed , the neck-shaft angle disappeared,and the fracture was comminuted 1b. Preoperative three-dimensional CT showed obvious head collapse and
displacement of greater tuberosity of the humerus  1¢. During the operation , the collapsed humeral head was lifted up through the bone window , the allo-
geneic femoral head was trimmed into an appropriate shape ,implanted through the bone window of the greater tuberosity of the humerus,and the shape of
the humeral head was good after pulling and knotting the suture sewn on the greater and lesser tuberosity ~1d. Anatomical reduction of fracture could be

obtained before plate fixation during operation ~ 1e. After the screw fixation , the greater tuberosity of the humerus was sutured to the small hole of the steel

plate with 1-0 cherish upper suture in a fan shape to increase the stability of the fixation 1f. Intraoperative fluoroscopy showed that the fracture reduction

was good and the internal fixation position was appropriate  1g. The fracture healed basically and the medial bone cortex healed slowly 3 months after op-

eration  1h. Ten months after operation showed that the fracture healed successfully without humeral head necrosis and screw cut out
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