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INTRODUCTION
-

Abnormal scaphoid alignment a4er fracture is used as an indica7on
for ﬁxa7on.
Acceptable alignment a4er reduc7on and ﬁxa7on of scaphoid
fractures is not well deﬁned.
The purpose of this study was to systema7cally review the
literature to iden7fy how scaphoid malunion is currently deﬁned
and by what parameters.

METHODS
- A systema7c review was performed using the Preferred Repor7ng
Items for Systema7c Reviews and Meta-Analyses (PRISMA)
guidelines.
- PubMed, SCOPUS, and Cochrane Central Register of Controlled
Trials were searched for Level I-IV studies published in the English
language that reported on outcomes a4er scaphoid malunion and
included measurements to deﬁne malunions.
- Scaphoid measurement parameters collected included height to
length (H/L) ra7o, lateral intrascaphoid angle (LISA), dorsal cor7cal
angle (DCA), radiolunate angle (RLA), scapholunate angle (SLA), and
capitolunate angle (CLA).
- Clinical outcome measures recorded included grip strength, wrist
range of mo7on, and all wrist/upper extremity-speciﬁc pa7entreported outcome measures.
- Study methodological quality was analyzed using the Methodological
Index for Non-Randomized Studies (MINORS).

No consensus deﬁni,on
of scaphoid malunion
exists in the literature due
to the lack of
standardiza,on for
scaphoid malunion
imaging and outcome
measurements.

RESULTS (CONT)
- Four out of ﬁve studies found no signiﬁcant associa7ons between
pa7ent outcomes and degree of scaphoid malunion measured on
imaging, and on study reported that increasing LISA was associated
with decreased Mayo Wrist Scores. Only one study conducted a
power analysis for these comparisons.

RESULTS
- The ini7al search yielded 1600 ar7cles (599 duplicates, 1001
screened, 35 full-text review; Figure 1).
- Ten ar7cles (161 subjects, 93% males, mean age 28.3 +/- 6.3 years
old, mean MINORS score 10.2 +/- 1.6) were included and analyzed
(Table 1).
- All studies were of low methodological quality as indicated by
MINORS scores of less than 16.
- Scaphoid morphology was characterized based on measurements
from computed tomography (CT) or X-ray (XR) imaging for each
study.
- Three ar7cles deﬁned scaphoids as malunited if the LISA was > 45 ̊,
one study classiﬁed scaphoid malunions based on a LISA > 35 ̊, and
three ar7cles deﬁned malunion as a scaphoid H/L ra7o greater than
0.6.
- Only three studies calculated inter-rater reliabili7es for H/L or LISA
measurements, and these ranged from 0.53-0.93 (Table 2).
- Outcomes collected were variable, with four studies documen7ng
pa7ent-reported outcomes using the Mayo Wrist Score, two with the
DASH, and two with the PEM.

CONCLUSION
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- The results of this study show the lack of consensus for deﬁning
scaphoid malunion on imaging and absence of correla7on between
ﬁndings on imaging and pa7ent outcomes.
- We recommend that future studies of scaphoid malunion should be
appropriately powered, incorporate measures of intra- and inter-rater
reliability for all reported imaging measurements, and u7lize validated
pa7ent-reported outcome measures to assess whether fracture
displacement or angula7on are associated with outcomes meaningful
to pa7ents

