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Improving Effective Magnetic Resonance Imaging
(MRI) Application in Soft Tissue Wrist Injury

Alfred P. Yoon, MD, Alexandra L. Mathews, BS, Helen E. Huetteman, BS,
Brett F. Michelotti, MD, and Kevin C. Chung, MD, MS

Introduction: Magnetic resonance imaging (MRI) for soft-tissue wrist injury may be overprescribed,
contributing to ineffective health care resource use. We aimed to discern predictive factors that may

improve MRI’s application in soft-tissue wrist injury.

Methods: We conducted a retrospective chart review of adults who underwent MRIs for possible soft-
tissue wrist injury between June 2009 and June 2014. Clinical data and treatment recommendations
before and after MRI were analyzed. If the MRI-directed treatment recommendation was different from
before MRI, the MRI was noted to have influenced the patient’s treatment (Impact MRI).

Results: Among 140 MRI scans, 39 (28%) impacted treatment recommendation. Twenty-six Impact
MRIs were ordered by hand surgeons, whereas 13 were ordered by referring physicians (P = .001).
More Impact MRIs were found when an MRI was ordered for patients younger than 36 years (P = .01),
within 6 weeks of symptom onset (P = .03), to question a specific anatomic injury (P = .0001), or by a
board-certified hand surgeon (P = .001). Adjusting for other covariates, these 4 clinical factors were
identified as independent predictive factors to Impact MRIs.

Conclusions: MRIs for soft-tissue wrist injuries may more likely change management when the pa-
tient is younger, ordered within 6 weeks of symptom onset, and prescribed with a specific differential
diagnosis. Referral to a hand surgeon should be considered before wrist MRI for the following patients:
history of hand surgery/trauma, older than 36 years likely due to confounding chronic wrist changes,
symptomatic for more than 6 weeks, and without clear differential diagnoses for the symptoms. (J Am

Board Fam Med 2018;31:795-804.)
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The United States’ per capita expenditure on
health care has increased over the past 15 years and
is higher than any other country.! Expenditures on
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medical imaging are approaching $100 billion an-
nually, with magnetic resonance imaging (MRI)
accounting for the majority of this expense. MRI
overuse has not been proven to improve patient
outcomes, but can increase health care system bur-
den. Nevertheless, studies show continued overuti-
lization of advanced imaging techniques by physi-
cians.”™*

To decrease unnecessary expenditures, the Amer-
ican College of Radiology (ACR) developed the Ap-
propriateness Criteria in 1993. Researchers report a
low utilization of the ACR Appropriateness Criteria
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by physicians ordering imaging studies, especially
MRIs.*~® Unfortunately, the criteria determined
by the ACR do not provide detailed guidelines for
many clinical scenarios.” As a result, many physi-
cians are unaware of the appropriate indications for
ordering an MRI.?

Studies have examined the use of MRI in pa-
tients with nonspecific hip, knee, and low back
pain.”*>71% Lehnert et al* specifically highlighted
the need for tools to help primary care physicians
improve advanced diagnostic imaging decision
making. Wrist pain is an analogous musculoskeletal
complaint; however, few have explored the appro-
priate use of MRI in patients with wrist pain.'?~"?
Diagnosing the cause of wrist pain is challenging
because of the complex bony and ligamentous anat-
omy, and the broad spectrum of potential wrist
pathology."® In addition, research suggests that
compared with those of specialists, musculoskeletal
medical training is inadequate in nonspecialist
training programs.'*~!7 Hartzell et al'® evaluated
the management of patients with common hand
disorders including nerve compression, benign
hand masses, Dupuytren’s disease, and trigger fin-
ger or thumb before referral to a hand specialist.
The authors found that, before hand surgeon re-
ferral, a correct diagnosis was made only 34% of
the time. In addition, of the patients who under-
went advanced diagnostic imaging, 90% of the im-
aging studies were unnecessary. This study suggests
that the role of advanced diagnostic imaging in
common hand and wrist conditions needs further
scrutiny to prevent ineffective use of health care
resources.

The aim of this study was to discern predictive
factors that may improve MRI’s application in soft
tissue wrist injury and identify patient cohorts that
may benefit from a hand specialist referral before
an MRI is ordered. Furthermore, we compared the
effects on clinical decision making in patients with
suspected soft-tissue wrist injury from wrist MRIs
ordered by both referring physicians and hand sur-
geons. We hypothesize that most wrist MRIs or-
dered to investigate soft-tissue wrist injury do not
influence treatment recommendation, and that cer-
tain demographic and clinical factors may increase
meaningful use of wrist MRIs. The results from
this study aim to provide physicians with clinical
decision support to direct appropriate use of MRI
in patients presenting with wrist pain.

Methods

After obtaining institutional review board approval,
we conducted a retrospective review of medical
records of all patients between ages 18 and 65 years
who visited the University of Michigan Health Sys-
tem between June 2009 and June 2014 for injury to
1 of the following wrist ligaments: scapholunate
ligament (SL), triangular fibrocartilage complex
(TFCCQC), or lunotriquetral ligament. We also in-
cluded patients who were diagnosed with distal
radioulnar joint (DRUJ) instability, ulnocarpal
abutment, or wrist pain presumably from ligamen-
tous injury.

Patients with wrist injuries were identified using
the University of Michigan Medical School re-
search tool, DataDirect. This tool was used to iden-
tify specific International Classification of Disease,
version 9 (ICD-9) diagnosis codes within a patient’s
medical record (Appendix). Patients were included
if they underwent at least 1 wrist MRI investigating
a potential wrist ligament injury and had at least 1
documented clinical examination and/or standard
radiographic assessment of the wrist before the
MRI. Patients who had symptoms or signs of ad-
ditional pathology (eg, concern for fracture, infec-
tion, inflammatory or crystalline arthropathy, neo-
plasm, compression neuropathy, or
degenerative arthritis) or complex prior hand sur-
gical history were excluded from the study. We
designed these exclusion criteria to specifically
identify patients with only soft-tissue or ligamen-

severe

tous wrist injuries without confounding influence
from other hand pathologies. Excluded patients
were identified either through physical examination
or radiographic imaging. Relevant demographic
factors including age, sex, body mass index, smok-
ing status, prior hand surgery/trauma, duration of
conservative pain management, health insurance,
and existing comorbid conditions were recorded.
We used the Charlson Comorbidity Index for each
patient to quantify comorbidity.

All MRI reports, radiograph reports, and elec-
tronic medical records of patients who met inclu-
sion criteria over the study period were compiled.
Only MRI scans with a 1.5T magnet were analyzed
to eliminate bias. We did not distinguish between
noncontrast MRI and gadolinium contrast MRI
because previous studies demonstrate that contrast
does not improve diagnostic accuracy.'” From the
MRI report, we gathered information regarding
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Figure 1. Flowchart of Cohort Selection. MRI, magnetic resonance imaging.

524 Total Patients Queried
Through DataDirect with
Inclusion Diagnoses

» Excluded 345 patients without MRI

179 Patients with MRI and
Inclusion Diagnoses

Excluded 36 patients with suspected fracture

143 Patients with suspected
Soft Tissue Ligamentous
Injury with MRI

Excluded 2 patients with prior complex hand surgery

» Excluded 1 patient with extensive arthritis

140 Patients met
Inclusion Criteria

study indications, clinician ordering the MRI, re-
ported MRI diagnosis, and order date. Because
most clinicians consider 6 weeks the demarcation
between acute and chronic soft-tissue ligament in-
juries,”® we used the 6-week time frame as a point
of interest in our analyses. We classified hand fel-
lowship trained plastic and orthopedic surgeons
into the “hand surgeon group,” whereas other phy-
sicians (eg, family medicine, internal medicine,
physical medicine and rehabilitation, rheumatol-
ogy, etc.) were classified into the “referring physi-
cian group.”

We reviewed relevant clinical history, context of
the diagnosis, and proposed patient treatment plan
before and after the MRI study. Patients were
grouped by MRI study indication (to question a
specific injury vs general wrist pain) and specific
study indication groups including question SL lig-
ament injury, question TFCC injury, question
DRU]J instability, or question other ligamentous
injury. Each MRI was analyzed individually. If the
MRI-directed treatment recommendation was dif-
ferent from the treatment recommendation before
the wrist MRI, we assumed that the MRI influ-
enced the patient’s treatment and defined this as an
“Impact MRL.” To make this designation, we com-
pared pre-MRI treatment recommendations from
patients’ medical records to post-MRI treatment
recommendations. If no clear treatment recom-
mendation was recorded in the chart before the
MRI, 1 hand surgeon from our team, blinded to
the results of the MRI, retrospectively formulated

the treatment recommendation (operative, nonop-
erative, or equivocal). This recommendation was
compared with the reported treatment recommen-
dation after the wrist MRI. In both scenarios, an
MRI scan was considered unnecessary if 1) the
treatment recommendation before the wrist MRI
was identical to the treatment recommendation af-
ter the wrist MRI, or 2) the MRI was normal.

Patient characteristics were analyzed using the
Student 7 tests for continuous variables and Fisher
exact test for categorical variables. Patient charac-
teristics and MRI study indications were compared
between Impact MRI versus Nonimpact MRI
groups and hand surgeon versus referring physician
groups. The changes in treatment recommenda-
tions (operative, nonoperative, or equivocal) before
and after MRI were analyzed in detail. Multivariate
logistic regression modeling was applied to isolate
clinical factors associated with Impact MRIs. Sta-
tistical analysis was performed using the software R
(University of Auckland, Auckland, New Zealand)
with statistical significance set at 0.05.

Results

A total of 524 patients were initially queried; after
excluding patients without MRIs, and those with
suspected fractures, complex hand surgery, or ar-
thritis, 140 patients met our inclusion criteria (Fig-
ure 1). Eighty-seven (62.1%) were female partici-
pants and 53 (37.9%) were male (Table 1). About
half (n = 86) of patients were seen in specialty care
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Table 1. Baseline Demographics of Patients

Non-Impact MRI

All Patients Impact MRI Group Group P-Value

Number of patients 140 39 28% 101 72%
Age 37 33 (30-37)* 39 (36-41)* 011
Gender

Male 53 38% 14 39 859

Female 87 62% 25 62
BMI 28.2 28.2 27.8 861
Obesity 48 34% 13 33% 35 35% 1.00°
Smokers 21 15% 7 18% 14 14% .60%
Referring provider

UMHS 122 87% 33 85% 99 88% 568

Non-UMHS 18 13% 6 15% 12 12%
Previous hand surgery/trauma 41 29% 10 26% 31 31% .68°
Charlson Comorbidity Index 0.31 0.18 0.36 158
Prior therapy/splinting/injections 87 62% 21 54% 66 65% 258
Insured in healthcare 133 95% 37 95% 96 95% 1.00°
MRI timing (<6 weeks of symptoms) 48 34% 19 49% 29 29% 037

BMI, body mass index; MRI, magnetic resonance imaging; UMHS, University of Michigan Health System.

*95% confidence interval (CI).
TStudent #-test.

*Statistical significance.
SFisher exact test.

offices, whereas the remaining were treated in pri-
mary care offices. Of those who were seen in spe-
cialty care offices, most (57%) presented initially to
the emergency department or to a primary care
physician and were subsequently referred to a spe-
cialty care physician for consultation before their
wrist MRL.

Of the 140 MRI scans included, only 39 scans
(28%) impacted patient treatment recommenda-
tion. Of the 101 Nonimpact MRI studies, 14 were
normal MRIs. The Impact MRI group was younger
than the Nonimpact MRI Group (mean age, 33
years [95% CI, 29.5-36.5] vs 38.5 years [95% CI,
36.4-40.6], respectively; P = .01). Compared to
Nonimpact MRIs, Impact MRIs were more often
ordered within 6 weeks of symptom onset (48.7%
vs 28.7%; P = .03). Impact MRIs were also ordered
more often to question a specific injury rather than
generic wrist pain (71.8% in Impact MRI vs 35.6%
in Nonimpact MRI; P = .0012; Table 2) and or-
dered by hand surgeons compared to referring phy-
sicians (38% vs 18%; P = .0048). Remaining de-
mographic factors were not different between the 2
cohorts.

Comparing the demographic variables between
patients in the hand surgeon and referring physi-
cian cohorts, none were statistically different aside

from previous hand surgery or trauma (Table 3).
The hand surgeon cohort had significantly more
previous hand surgery or trauma than the referring
physician cohort (40.9% vs 18.9%; P = .005). Sim-
ilar to the comparison between study indications in
the Impact MRI versus Nonimpact MRI groups,
MRIs ordered by hand surgeons were more often
performed with a specific diagnosis in mind com-
pared with those ordered by referring physicians
(65.2% vs 35.1%; P = .0006; Table 4). More Im-
pact MRIs ordered by referring physicians shifted
treatment recommendations from nonoperative to
operative (46.2% vs 15.4%; P = .056). Significantly
more Nonimpact MRIs ordered by referring phy-
sicians did not change the pre-MRI recommenda-
tion of nonoperative management as compared
with those ordered by hand surgeons (90.2% vs
50.0%; P < .001; Table 5).

Multivariate logistic regression was used to con-
firm whether the clinical factors identified from the
bivariate analyses were independent predictive fac-
tors for an Impact MRI when adjusted for other
variables (Table 6). Ordering the MRI within 6
weeks of symptom onset (OR, 2.59; P = .026) had
the highest predictive value for an Impact MRI. On
the contrary, ordering a wrist MRI without a spe-
cific diagnosis was the strongest negative predictor
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Table 2. Comparison of Impact vs Nonimpact MRI

Variable Impact MRI Nonimpact MRI P-Values
Total patients 39 28% 101 72%
Ordering physician
Hand surgeon 26 67% 40 40% .0048*
Referring physician 13 33% 61 60%
Study indication
Wrist pain 11 28% 60 64% .0012*t
Question of specific injury 28 72% 41 36%
DRUJ stability 2
Scapholunate injury 17 7
TFCC injury 3 12
Other ligamentous injury 21

DRU]J, distal radioulnar joint; MRI, magnetic resonance imaging; TFCC, triangular fibrocartilage complex.

*Fisher exact test.
"Statistical significance.

of an Impact MRI (OR, 0.39; P = .036) followed by
an MRI ordered by a referring physician (OR, 0.43;
P = .052) and older patient age (OR, 0.97; P =
.067).

Discussion

Soft-tissue wrist injuries are challenging to diag-
nose, which, as evidenced by the prevalence of
Nonimpact MRIs in our study, may explain physi-

cian tendency to overprescribe wrist MRIs in pa-
tients with suspected soft-tissue wrist injury. Al-
though MRIs are highly sensitive in detecting
anatomic derangement, clinical examination with
or without radiograph alone may provide a diagno-
sis at a lower cost. We demonstrated that 72% of
wrist MRIs ordered by physicians, including hand
surgeons and other physician types, over the course
of our study period did not impact patient treat-

Table 3. Baseline Demographics Comparison between Hand Surgeon and Referring Physician Patient Cohorts

Referring Physician

Hand Surgeon Group Group P-Value

Number of patients 66 74
Age 36 38 15*
Gender

Male 22 33% 31 42% 391

Female 44 67% 43 58%
BMI 28.8 27.9 47
Obesity 24 36% 24 32% .60"
Smokers 9 14% 12 16% 81"
Referring provider

UMHS 112 85% 66 89% 617

Non-UMHS 10 15% 8 11%
Previous hand surgery/trauma 27 41% 14 19% .005™
Charlson Comorbidity Index 0.24 0.36 24
Prior therapy/splinting/injections 44 67% 43 58% 38"
Insured in healthcare 62 94% 71 96% Vil
MRI timing (<6weeks of symptoms) 27 41% 21 28% 15T

BMI, body mass index; MRI, magnetic resonance imaging; UMHS, University of Michigan Health System.

*Student #-test.
TFisher exact test.
*Statistical significance.
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Table 4. Comparison of MRI Indications Ordered by Hand Surgeons and Referring Physicians

Referring Physician
Variables Hand Surgeon MRI MRI P-Values
Total patients 66 47% 74 53%
Study indication
Wrist pain 23 35% 48 65% .0006*
Question of specific injury 43 65% 26 35%
DRU]J stability 3 0
Scapholunate injury 20
TFCC injury 7 8
Other ligamentous injury 13 14

DRUJ, distal radioulnar joint; MRI, magnetic resonance imaging; TFCC, triangular fibrocartilage complex.

*Statistical significance.
Fisher exact test.

ment recommendation. Wrist MRIs that do not
change clinical management are an ineffective use
of health care resources that increase costs to pay-
ers. Our findings suggest that larger multicenter
cohort studies observing wrist MRI use are war-
ranted to develop guidelines that increase meaning-
tul use of wrist MRIs.

Analyzing baseline demographic data, our sam-
ple included a significantly greater number of fe-
male than male patients (87 vs 53, respectively; P <
.01). The true incidence of ligamentous injury in
the hand is unknown. However, a cadaveric analysis
of 96 wrists by Lee et al’! discovered that at least
35% of the wrists had some degree of scapholunate
injury. We are not aware of any proven increased
rate of wrist soft-tissue injuries in women com-
pared with men, and the higher prevalence of

women in our study likely is an incidental finding.
Examining the demographic variables between the
Impact MRI versus Nonimpact MRI groups and
the hand surgeon versus referring physician groups,
there was no statistical difference in gender distri-
bution between respective cohorts; therefore, this
incidental finding likely does not affect the study’s
conclusions.

Our analysis suggests several predictive clinical
factors may increase the likelihood of an Impact
MRI. Based on bivariate analysis, being younger
than 36 years was associated with increased odds of
an MRI that changed clinical management. Adjust-
ing for other covariates, age did not reach statistical
significance in the multivariate logistic regression
but trended toward being an independent predictor
of Impact MRIs (Table 6; P = .067). With age,

Table 5. Pre-MRI to Post-MRI Recommendation Changes in Impact and Non-Impact MRI Studies

Referring
All Hand Surgeon Physician Cohort
Pre/Post MRI Recommendations Patients Cohort Patients Patients P-Values
Impact MRI 39 26 13
Non-op — Op 10 4 15% 6 46% .056*
Op — Non-op 0 0 0% 0 0% 1.00
Eq — Non-op 19 15 58% 4 31% .18
Eq — Op 10 7 27% 3 23% 1.00
Op — Eq 0 0% 0 0% 1.00
Non-op — Eq 0 0 0% 0 0% 1.00
Nonimpact MRI 101 40 61
Non-op — Non-op 75 20 50% 55 90% <.001*
Op — Op 21 16 40% 5 8% 20
Eq — Eq 5 4 10% 1 2% .08
Eq, equivocal; MRI, magnetic resonance imaging; Non-op, non-operative; Op, operative.
*Statistical significance.
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Table 6. Multivariate Regression of Predictive Factors to Impact MRI

Adjusted OR 95% CI P-Values
Age 0.97 (0.93-1.00) 067
MRI Timing (<6 weeks of symptoms) 2.59 (1.12-5.99) .026*
Study indication: No specific diagnosis 0.39 (0.16-0.94) .036*
Referring physician 0.43 (0.18-1.00) .052%

CI, confidential interval; MRI, magnetic resonance imaging; OR, odd ratio.

*Statistical significance.

increased degenerative changes occur in the wrist
that may further obscure diagnosis of soft-tissue
wrist injury.”> MRI’s high sensitivity to any soft-
tissue or bony injuries detect chronic degenerative
changes in the wrist, and it may be difficult to
distinguish between chronic and acute problems.
Given the relative absence of chronic wrist changes
in younger patients, a younger age may lend more
specific findings in the wrist MRI that directly
pertain to the acute wrist pain, which increases
both diagnostic and clinical decision-making value.

Another predictive variable that may increase
clinical value of an MRI is the time of study from
initial symptom onset. Most clinicians consider 6
weeks as the demarcation between acute and
chronic soft-tissue ligament injuries.”” Moreover, it
has been reported that early direct repair of liga-
ments in the acute stage results in better out-
comes.”” Similar to the effect of aging, as an acute
injury becomes chronic, the wrist undergoes more
irreversible changes that limit surgical options. For
instance, acute SL injuries, depending on the grade
of injury, have various surgical options such as
direct repair, closed-reduction percutaneous pin-
ning, bone-ligament-bone reconstruction, dynamic
tendon transfers, among others. However, if a SL
injury becomes chronic and progresses to scapholu-
nate lunate advanced collapse, only salvage opera-
tions remain. Ordering an MRI within 6 weeks of
symptom onset may be challenging because of vari-
ations in timing of patient presentation and the
period needed for conservative management at-
tempts before advanced imaging studies. However,
special tests of the wrist such as the Watson’s test,
lunotriquetral ballotment test, or piano key sign, in
conjunction with wrist rdiographs may help the
physician determine the need for a wrist MRI in a
timelier fashion.

In addition, we found that MRIs investigating
specific anatomic injuries, as opposed to generic
wrist pain, resulted in more studies that changed

clinical management. Although there is a lack of
previous research on this concept, we postulate that
this is an indirect result of improved patient selec-
tion for MRIs accomplished through formulating a
differential diagnosis. To devise such possible di-
agnoses, the provider must conduct a thorough
history, physical examination, and review of radio-
graphs, which will naturally improve patient selec-
tion for wrist MRIs. After this process, the MRI
ideally becomes a confirmatory staging tool to
guide treatment depending on the severity or other
associated injuries of the already suspected diagno-
sis.

Finally, we found that the type of ordering phy-
sician, hand surgeon or referring physician, is an
independent predictor of Impact MRIs even after
adjusting for potentially confounding covariates.
The only significantly different demographic factor
between the hand surgeon and referring physician
cohorts was previous hand surgery or trauma. This
finding is expected because patients with previous
hand surgeries or traumas are likely already fol-
lowed by hand surgeons, and may be more likely to
present to hand surgeons should new problems
arise. However, prior hand injuries or surgeries
would decrease the specificity of MRIs due to base-
line aberrant anatomy, which arguably should lead
to fewer Impact MRIs rather than the increased
number of Impact MRIs found in our study.

Further analysis between the 2 cohorts revealed
that hand surgeons more frequently ordered wrist
MRIs with a specific diagnosis in question com-
pared to referring physicians, which was identified
as a positive predictor of Impact MRIs in our anal-
ysis between Impact MRIs and Nonimpact MRIs.
Adjusting for age, MRI timing, and study indica-
tion, the type of physician ordering the MRI still
resulted as an independent predictor of Impact
MRIs. Two potential explanations for these find-
ings are 1) better patient selection for MRIs by
hand surgeons, and 2) hesitation to offer surgery as
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a recommendation by referring physicians com-
pared to hand surgeons. These hypotheses are sup-
ported by the proportionately greater number of
pre-MRI nonoperative patients in the referring
physician group who were subsequently recom-
mended surgery after undergoing MRI, presum-
ably by a hand surgeon (Table 5). In addition,
significantly more pre-MRI nonoperative patients
in the referring physician group remained nonop-
erative after the MRI when compared to its coun-
terpart (Table 5). Patients in this subset could
have been managed conservatively without ob-
taining an MRI, representing a cohort of patients
that was selected for an MRI erroneously. The
hand surgeon cohort also had a nontrivial num-
ber of patients (n = 20) who were managed
nonoperatively both before and after the MRI,
although still less than those in the referring
physician cohort (n = 55).

The limitations of this study include its retro-
spective nature and its homogenous patient sample
in a community adjacent to a large tertiary referral
academic center. These factors may limit the gen-
eralizability of the study conclusions to other prac-
tice settings and geographical regions. Another
limitation of this study is that the MRI protocol
could not be standardized because patients fre-
quently underwent MRIs at outside imaging cen-
ters; therefore, MRI studies with gadolinium con-
trast or MRI arthrograms were not differentiated in
this study. Additional studies involving various
MRI protocols are needed. If the patients received
imaging studies from an outside institution, the
images were scanned into the electronic medical
records for interpretation by University of Michi-
gan radiologists. We were unable to control for
possible interpretation differences among various
University of Michigan radiologists, but assume
that they had sufficient experience to accurately
interpret a wrist MRI. Radiologists were not
blinded from clinical context given ethical and
practical concerns of possible increase in false neg-
ative or positive reads. Lastly, because this study
included patients with soft-tissue wrist injury, our
findings cannot be generalized to patients with
other conditions such as rheumatologic, infectious,
neoplastic, or bony etiologies. Nonetheless, this
study is instrumental to providing insight on the
use of wrist MRI for soft-tissue ligament injuries
among all physician types.

Conclusions

Soft-tissue wrist injury is challenging to diagnose,
and, resultantly, providers tend to overprescribe
MRIs. With careful patient selection based on his-
tory, physical examination, and radiographs, more
impactful MRIs that affect treatment can be or-
dered. MRIs for patients younger than 36 years,
MRIs ordered within 6 weeks of symptom onset,
and MRIs ordered with a specific differential diag-
nosis may increase the probability of a wrist MRI
that will change patient management. Conversely,
a referral to a hand specialist before obtaining an
MRI should be considered for older patients, pa-
tients symptomatic for longer than 6 weeks,
patients with a prior history of hand surgery or
trauma, and cases of uncertain anatomic etiology of
the wrist pain. Further large multicenter cohort
studies are warranted to establish clear clinical
guidelines for effective and appropriate use of
MRIs in soft tissue wrist injury. In a value-driven
medical system, a costly and unnecessary MRI
study may be avoided with better patient selection
and earlier referrals to a hand specialist.

To see this article online, please go to: bttp://jabfim.org/content/
31/5/795 full.
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Appendix

ICD-9 Code

Description

719.43 to 719.44
7284

833.01

833.11

842.00

842.01

842.02

842.09

905.7

959.3

Wrist pain

Laxity of ligament

DRUJ Instability (closed)

DRUJ Instability (open)

Sprain of wrist, unspecified site

Sprains and strains wrist and hand;
wrist; carpal (joint)

Sprain of radiocarpal (ligament) of
wrist

Sprains and strains of wrist and hand;
distal radioulnar joint

Late effect of sprain and strain without
mention of tendon injury

Other and unspecified injury to elbow
forearm and wrist

ICD-9, International Classification of Disease, version 9.

804 JABFM September—October 2018 Vol. 31 No. 5

http://www.jabfm.org

1ybuAdoo
Aq pajosloid 1senb Agq Gzoz sung 6T Uo /Biowygel mmmy/:diy woly papeojumod ‘8T0Z 18quisldas 0T Uo £270.T°S0'8T0Z Wigel/zZTe 0T Se paysignd is.iy (pajN wed pleog wy


http://www.jabfm.org/

