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The creation and validation of a knee bone age atlas utilizing
MRI
Pennock AT, et al.
J Bone Joint Surg Am. (2018); 100(4):e20

Bone age is traditionally determined by comparison of a
left hand radiograph to the Greulich and Pyle atlas. This
study proposes and validates a new bone age atlas based on
analysis of knee MRs of 859 subjects (438 male, 421 fe-
male) aged 2–9 years with between 11 and 31 studies at
each age. The goal was to define knee-specific bone age
and to eliminate the preoperative need for hand bone age
radiographs. Epiphyseal and physeal appearances for each
bone were evaluated at all ages and reliable maturation
features defined. For early childhood, the patellar ossifica-
tion pattern proved most reliable with complete ossifica-
tion occurring at 11.9 years median age for males and
13.7 years for females. Tibial maturation features were
most useful between ages 6 and 12 years. At more ad-
vanced ages, the appearance of the fibula and femur proved
more important. The new atlas was tested on knee MRs
from a separate 323 subject cohort aged 2–13 years and
for another 48 subjects who had both left hand bone age
radiographs and knee MRs. Two reviewers, blinded to the
true age of the subjects, estimated the subject age using the
knee MR atlas at 2 occasions separated by a 1 month wash-
out period. The knee MR atlas-based bone age closely cor-
related with chronologic age (r = 0.978) with intra- and
inter-observer reliabilities of 0.992 and 0.957, respectively.
Correlation between the MR bone age atlas and the left
hand bone age radiographic atlas for the 48 subjects im-
aged with MR and radiography was slightly lower (r =
0.865) with no significant differences in atlas-based ages
for this group or subsets of either gender.

The effect of corticosteroid injection into rotator interval for
early frozen shoulder: a randomized controlled trial
Sun Y, et al.
Am J Sports Med. (2018); 46(3):663–70

This prospective randomized controlled trial compared clini-
cal outcomes for three injection therapies for patients in the
early, “freezing,” phase of shoulder adhesive capsulitis. 77
patients (mean age 54 years, 46 women) were randomized
into 3 groups based on the location of ultrasound-guided in-
jection therapy, either posterior approach intraarticular (IA,
n = 24), lateral approach subacromial (SA, n = 26) or rotator
interval (RI, n = 27) with infiltration of the entire
coracohumeral ligament along its long axis. A mixture of
2 ml of 2% lidocaine and 1 ml of 40 mg/ml triamcinolone
was the injectate for all procedures. Patients with adhesive
capsulitis in more advanced stages, rotator cuff tears, previous
trauma or surgery, osteoarthritis, infection or tumor were ex-
cluded. Outcomes compared preinjection baseline and 1, 2
and 3 month postinjection measures of visual analog scale
(VAS) pain, passive range of motion (ROM), DASH (disabil-
ity of arm, hand and shoulder) scores and Constant scores. At
baseline, demographics, pain VAS, ROM, DASH and
Constant scores were similar for all groups. Patients receiving
a rotator interval injection (RI group) showed statistically
greater and more rapid improvement of all outcome measures
compared to the IA and SA injection groups. While patients in
the RI and IA groups showed significant improvements in all
measures at the final 3 month time point, the patients with
subacromial injections (SA group) had the least favorable out-
come. The SA group not only had no improvement in DASH
scores, but exhibited a significant decrease in passive ROM at
the end of the study.
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