
CLINICAL NEWS AND VIEWS February 2010 Now 11AAOS

Displaced proximal humerus frac-
tures can be surgically managed in
several ways—from the traditional
open deltopectoral approach to a
less invasive deltoid-splitting ap-
proach. Each technique has its own
distinct benefits and disadvantages. 

“A standard deltopectoral ap-
proach has traditionally been used
for locked-plate fixation of proxi-
mal humerus fractures,” said Jeffrey
S. Staron, MD, at the 2009 annual
meeting of the Orthopaedic Trauma
Association. “It’s been the gold
standard. But this approach disrupts
vascularity—potentially causing os-
teonecrosis and collapse of the
humeral head—and that’s a cause
for concern.” 

A less invasive, deltoid-splitting
approach can be used to avoid these
complications, allowing the locked

plate to be inserted percutaneously
(Fig 1). This minimally invasive ap-
proach, however, risks injury to the
axillary nerve.

Dr. Staron and co-author 
B. Matthew Hicks, MD, compared
the intraoperative and postoperative
outcomes and complications of a

minimally invasive, deltoid-splitting
approach with those for a tradi-
tional open deltopectoral approach.

One surgeon, two patient
groups
The investigators conducted a retro-
spective chart review of two- or
three-part proximal humerus frac-
tures with greater than 100 percent
displacement. All surgical proce-
dures were performed by the same
orthopaedic traumatologist at a sin-
gle institution.

The first patient group (20 pa-
tients) had been treated with a stan-
dard deltopectoral approach
between 2002 and 2007. The percu-
taneous plating technique group
consisted of the first 20 patients
treated with this less invasive, del-
toid-splitting approach by the sur-
geon. These procedures were
performed between 2006 and 2008.

Table 1 shows the patient char-
acteristics of the two groups. All 40
patients were followed for up to at
least 6 months after surgery with
examinations and radiographs. 

All patients followed the same re-
habilitation program, which in-
cluded immediate initiation of
pendulum exercises and physical
therapy beginning 4 to 6 weeks
after surgery.

The researchers also compared
the following intraoperative and
postoperative outcome measures:

length of surgery, estimated blood
loss, complications, length of hospi-
tal stay, time to radiographic heal-
ing (defined as bridging of the
fracture site at three cortices), and
the need for second surgeries.

Investigators attempted to con-
tact each patient by phone to ask
about outcomes, using the Disabili-
ties of the Arm, Shoulder and Hand
(DASH) questionnaire. They were
able to reach 11 patients in the stan-
dard-approach group and 15 pa-
tients in the deltoid-splitting group.

No increased complications,
less blood loss
“This study compares outcome
variables of one surgeon’s transition
in the treatment method for two- or
three-part proximal humerus frac-
tures,” said Dr. Staron.

“One of the main concerns re-
garding surgery in the proximal
humerus region, specifically with
the percutaneous technique, is in-
jury to the axillary nerve. To avoid
this injury, the surgeon must always
be aware of the location of the
nerve during surgery,” he added. 

The results between the two
study groups were comparable in
many categories. DASH scores were
comparable between the two
groups; average surgical time was
similar (1.6 hours for open 

BOTTOM LINE
•  Using the percutaneous 

technique to plate proximal
humerus fracture requires that
the surgeon pay attention to
the location of the axial nerve.

• Using the percutaneous tech-
nique results in significantly
less blood loss.

•  Large-scale, randomized stud-
ies are needed to determine
whether the percutaneous
technique provides better 
outcomes than the traditional
approach.

Making the transition to percutaneous plating
for humeral fractures
By Annie Hayashi

OUTCOMES MAINTAINED, NO INCREASED COMPLICATIONS

Fig. 1 Intraoperative photo showing placement of incisions for percutaneous
plating of humeral fracture. The plate is inserted submuscularly along the bone
and provisional proximal fixation is provided using a drill bit through a lock-
ing drill sleeve into the humeral head. 
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Table 1: Comparison of Results

2009 OTA 
ANNUAL MEETING

See PLATING, page 12

Open Deltopectoral Percutaneous Deltoid
Group (n=20) Splitting Group (n=20)

Sex: M/F 7/13 8/12

Mean age in years 57 (29–80) 65.1 (42–90)
(range)

Mean BMI (range) 31.0 (19.9–45.3) 27.7 (17.8–53.4)

Tobacco use 4 5

NSAID/Steroid use 8 6

Diabetic 3 10

Neer Type 2 14 14

Neer Type 3 6 6

Avg. operative time 1.6 (1.0–4.0) 1.4 (0.5–3.0)
(range)

Avg. blood loss 114 mL (50–350) 57 mL (0–100) (p = 0.003)

Avg. hospital stay 2.8 days 2.8 days
(range)

Time in weeks to 21.0 (9–52) 17.7 (10–34) (p = 0.49)
radiographic healing
(range)

Secondary surgical 2* 4**
interventions

DASH scores mean of 41.0 (24.2-62.1) mean of 39.5 (24.2-64.3) 
(range) (10/20 patients responding) (13/20 patients responding)

*In the open deltopectoral study group, one patient had osteonecrosis following ORIF that necessi-
tated conversion to an arthroplasty and one patient had hardware removed as a consequence of pain.

**In the percutaneous study group, one patient required conversion to arthroplasty following os-
teonecrosis, another patient had screws removed that had backed out, and two patients had new
screws put in after humeral head collapse. 
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