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The Effect of Magnetic Resonance Imaging Scans on Knee
Arthroscopy: Randomized Controlled Trial

Stephen Bridgman, F.R.C.S.(Ed), Paula J. Richards, F.R.C.R., Gayle Walley, B.A.,
Gilbert MacKenzie, Ph.D., Darren Clement, Ph.D., Ian McCall, F.R.C.R.,

David Griffiths, F.R.C.S., and Nicola Maffulli, M.D., M.S., Ph.D., F.R.C.S.(Orth)

Purpose: The purpose of this study was to investigate whether magnetic resonance imaging (MRI)
in patients waiting for knee arthroscopy could reduce arthroscopy rates and improve patient outcome.
Methods: A prospective randomized controlled trial was conducted in a teaching hospital setting. All
participating patients had knee MRI before arthroscopy. In the intervention group the MRI report was
seen by surgeons, and in the control group it was not. The primary outcome measure was the
proportion of patients who did not have an arthroscopy. Secondary outcome measures included
the Short Form 36, EuroQol EQ-5D, Knee Injury and Osteoarthritis Score, and Knee Society Score.
Results: Surgeons changed both their diagnosis and management plan in 47% of patients in the
intervention group compared with 1% in the control group, with no difference between groups in
the proportion of patients who underwent an arthroscopy. In the intervention group 7 of 125 patients
(5.6%) did not have an arthroscopy compared with 8 of 127 patients (6.3%) in the control group. In
one instance a surgeon decided against arthroscopy based on the MRI report. There was no significant
difference between groups in other outcome measures. Conclusions: We found no effect of MRI on
the decision to perform arthroscopy or patient outcome. Performing MRI in patients already on the
waiting list for arthroscopy may not be effective in reducing utilization of surgery. Level of
Evidence: Level I, therapeutic randomized controlled trial with no statistically significant difference
but with narrow confidence intervals. Key Words: Arthroscopy—Joint diseases—Knee joint pathol-
ogy—Ligaments—Articular injuries—Magnetic resonance imaging—Menisci.
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linical assessment alone has a 35% to 70% ac-
curacy in predicting arthroscopy findings.1-4 A

mall randomized controlled trial in the National
ealth Service (NHS) in England suggested that mag-
etic resonance imaging (MRI) might reduce arthros-
opy rates and improve patient outcome.5 Other ob-
ervational nonrandomized studies in the United
ingdom, Austria, and the United States showed that
RI was cost-effective before knee arthroscopy, and
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5% to 50% of patients on a waiting list for surgery
voided arthroscopy by the prior use of MRI.6-13 In
ngland approximately 80,000 knee arthroscopies
ere performed in the NHS in the financial year
002-2003.14 Orthopaedic surgery has long waiting
ists in public hospitals. Consequently, the NHS in our
ocality decided to offer MRI to patients already on
he arthroscopy waiting list to try to reduce the num-
er of patients requiring surgery. We conducted a
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1168 S. BRIDGMAN ET AL.
andomized controlled trial to test the hypothesis that
RI in patients waiting for knee arthroscopy in the

ocal NHS hospital would reduce arthroscopy rates
nd improve patient outcome.

METHODS

Consultant orthopaedic surgeons had assessed pa-
ients at routine orthopaedic outpatient clinics. On the
asis of clinical history and physical and radiographic
xaminations, patients had been placed on the NHS
aiting list for knee arthroscopy. They were assessed

gain for suitability for anesthesia and indication for
urgery at presurgery clinical visits done within 6
eeks of the scheduled date of surgery. Patients still
eemed to require surgery were eligible to enter this
rial. Surgeons excluded patients if they (1) were aged
nder 18 years; (2) had or were suspected of having
rimary synovial disease, knee infection, or tumor; (3)
ad undergone an arthroscopy or MRI of the affected
nee within the last 12 months; (4) had a contraindi-
ation to MRI scanning; and (5) had multiple trauma.

The study was set in a teaching hospital with a core
atchment population of around 500,000 persons. Sur-
eons operated on some patients at other local NHS or
rivate hospitals when there was insufficient operating
heater capacity at the local NHS hospital. Five con-
ultant orthopaedic surgeons, all experienced knee
rthroscopists, performed arthroscopies according to
heir usual practice.

Surgeons filled in MRI request cards at the presur-
ery clinical visits. Radiographers performed MRI on
Siemens 1-T Magnetom Impact Expert MRI system

Siemens AG, Erlangen, Germany) with standard pro-
ocols (Appendix 1, online only, available at www.
rthroscopyjournal.org). The study musculoskeletal
adiologist reported MRI findings at least 3 days be-
ore the date of the scheduled arthroscopy. The radi-
logist was blinded to patient allocation. MRI scans
ere stored on optical disks in the radiology depart-
ent and MRI report cards in a locked filing cabinet in

he trial office.
The research nurse gave surgeons both orthopaedic

linical notes and a blank MRI report card. The sur-
eons reviewed the information and decided whether
atients should still undergo arthroscopy. They com-
leted a questionnaire on their clinical diagnosis and
ubsequent management plan. If they believed that
rthroscopy was no longer indicated, they reviewed
atients’ cases to decide a new management plan. For

he experimental group, the procedure was the same as a
or the control group, except that surgeons received
he completed MRI report.

The primary outcome was the proportion of patients
ho did not proceed to arthroscopy. Secondary out-

omes were the EuroQol EQ-5D,15 Short Form 36,16

nee Injury and Osteoarthritis Score,17 Knee Society
core,18 knee range of movement (assessed by a

rained, independent, blinded physiotherapist), and
omplications. We collected data at the presurgery
linical visit, perioperatively, and both 6 weeks and 6
onths postoperatively. We followed up patients who

id not undergo surgery using their scheduled surgery
ate as proxy for their date of surgery.
Surgeons recorded their management plans after

eceipt of an MRI report or blank MRI report form. If
he original operation was no longer planned, this was
onsidered a complete change in plan, whereas if
nother procedure was planned in addition to the
riginal one, this was considered a partial change in
lan.
Patients gave informed consent for participation in

he trial as well as surgery and MRI. The study was
pproved by the local scientific merit and research
thics committees. The trial was overseen by an aca-
emic clinician and a statistician who were not di-
ectly involved in data collection.

After MRI and before reporting, the trial manager
r trial nurse allocated patients to the groups by com-
uter. The trial manager and statistician wrote the
inimization program, using minimization variables

f age (�35 and �35 years), gender, and surgeon.19

e blinded patients, physiotherapists, and radiologists
s to allocation. Only the study statisticians and the
ata monitoring committee saw unblinded data, and
hey did not have contact with patients.

In the NHS MRI has been reported to avoid 30% to
0% of knee arthroscopies.6-8 We considered a 15%
ifference in the rate of arthroscopies between the 2
roups to be clinically significant. A sample size of
50 patients, 175 in each group, was required to detect
his difference with a power of 90% and a 5% signif-
cance level with 2-sided testing. The sample size was
ncreased by 10% to allow for losses to follow-up
n � 35), giving a sample of 385 patients. Consecutive
ata monitoring meetings noted little reduction in
rthroscopy rates in either group. A blinded analysis
howed that the likelihood of detecting the target 15%
ifference had become negligible. Therefore the sam-
le size was recalculated, and the data monitoring
ommittee advised that it could be reduced to 252 to

ddress potential differences across the range of sec-

http://www.arthroscopyjournal.org
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1169EFFECT OF MRI SCANS ON KNEE ARTHROSCOPY
ndary outcome measures with 90% power and a 5%
ignificance level.

Analysis was performed on an intention-to-treat
asis. We analyzed data by conventional statistical meth-
ds appropriate for a longitudinal randomized controlled
rial involving a set of repeated correlated outcome mea-
urements of mixed type, including (1) univariate para-
etric and nonparametric methods; (2) multifactor
ethods, such as the multiple logistic function; and

3) a linear mixed model of the generalized Laird-
are type.20 The Laird-Ware model allowed for base-

ine covariate adjustment, correlation between the re-
eated responses, and serial correlation in the errors.
he protocol specified the inclusion of the following
aseline covariates in an adjusted analysis: age, sex,
nd duration of symptoms. In some analyses surgical
enter and time to surgery were also included. The 5%

127 MRI report not 
seen by surgeons 

(control) 

125 MRI report 
seen by surgeons 
(experimental) 

3 MRI not reported 
2 Claustrophobia       

80 Not eligible  

257 Consented + 
Baseline Data 

504 Potentially eligible 
patients seen by trial 

nurse  

52 Declined to  
participate  

115 MRI not                  
available 

424 Eligible  

Randomized 
252 

IGURE 1. Diagram showing recruitment and patient flow through
tudy.

TABLE 1. Patients Seen at Fo

Time of Examination

MRI Report Seen (n �

Arthroscopy No A

aseline 94 (118)
ollow-up at 6 wk and 6 mo 63 (79)
ollow-up at 6 wk only 11 (14)
ollow-up at 6 mo only 15 (19)
o follow-up at 6 wk and 6 mo 5 (6)
NOTE. Data are presented as percentage (number).
ignificance level was used in these analyses. We
ssumed that missing data were missing at random.

RESULTS

Of the 424 eligible patients seen between June 4,
001, and September 30, 2002, 115 would have par-
icipated but MRI was not available (Fig 1), 52 de-
lined to participate, and 5 consented to participate but
ere withdrawn before randomization (3 because the

adiologist was not available to report the MRI find-
ngs and 2 because of claustrophobia). Of the 252
articipants, 125 were randomized to the experimental
rm (MRI report seen by surgeons) and 127 to the
ontrol arm (MRI report not seen by surgeons). The
ge, gender, duration of symptoms, hospital of oper-
tion, and surgeon were similar between the 2 groups.
he mean age was 43 years, the mean duration of
ymptoms was 46 weeks, 68% of patients were men,
9% of arthroscopies were performed in the private
ector, and 2 of the 5 surgeons performed 81% of the
rthroscopies.

One patient allocated to the group in which the MRI
eport was not seen requested to see the MRI report
efore surgery and withdrew before the 6-week post-
perative follow-up.
Follow-up measurements were performed in 114

atients (91%) in the group in which the MRI report
as seen and 120 (94%) in the group in which the
RI report was not seen (Table 1). The last follow-up
easurement was made on September 17, 2003.
In the group in which the MRI report was seen, 7 of

25 patients (5.6%) did not have an arthroscopy, as
ompared with 8 of 127 (6.3%) in the group in which
he MRI report was not seen (�2 � 0.055, df � 1, P �
05). Of the 7 patients who did not have an arthros-
opy in the group in which the MRI report was seen,
cancelled their arthroscopy because of work com-
itments, 2 stated that they no longer required arth-

p According to Patient Group

MRI Report Not Seen (n � 127)

Totalopy Arthroscopy No Arthroscopy

94 (119) 6 (8) 100 (252)
75 (95) 3 (4) 71 (180)
8 (10) 0 (0) 10 (24)
9 (11) 0 (0) 12 (30)
2 (3) 3 (4) 17 (18)
llow-u

125)

rthrosc

6 (7)
2 (2)
0 (0)
0 (0)
4 (5)



r
h
d
t
t

t
c
m
c
r
l
w
r
r
h

n
i
c

s
1

l
g
m

m
g
t
a
s

t
p
p
2
a
r
i

p
r
p
p
a
T

p
r
i
c
c
m
c
c
n
t
i
t
(

m
t

a
c
p

t
n
(
s
l

E

S

K

K

e
T
g
d
“

1170 S. BRIDGMAN ET AL.
oscopy because their symptoms had resolved, and 1
ad MRI findings reported as normal and the surgeon
ecided arthroscopy was no longer indicated; in addi-
ion, in 1 patient the other knee became more symp-
omatic and arthroscopy was performed instead.

Of the 8 patients who did not have an arthroscopy in
he group in which the MRI report was not seen, 3
ancelled their arthroscopy because of work commit-
ents, 3 stated that they no longer required arthros-

opy because their symptoms had resolved, and 1 was
eassessed in the hospital and placed on the waiting
ist for a total knee arthroplasty; in addition, surgery
as mistakenly not performed in 1 patient, and when

eassessed 18 months later, this patient required a
evision of a femoral component of an existing total
ip replacement.
After an extensive series of multivariate analyses,

o significant differences between groups were found
n any secondary outcome measure (Table 2). No
omplications were recorded in either group.

The group of patients in which the MRI report was
een waited a median of 5 months (range, 2 weeks to

TABLE 2. Comparison of Selected Secondary Outcome
Measures

Secondary Outcomes

Intervention Group
(Mean/SE/Median)

MRI Report
Seen

MRI Report
Not Seen

uroQol EQ-5D
Before MRI 71.6/1.7/76 73.35/1.5/76
6 wk 76.5/1.9/80 77.1/1.8/80
6 mo 77.6/1.9/80 79.2/1.7/80

hort Form 36: Physical Health
Summary Score (%)

Before MRI 50.6/2.5/50.0 52.0/2.5/55.0
6 wk 62.0/2.9/70.0 64.2/2.8/75.0
6 mo 67.6/3.0/75.0 68.7/2.8/75.0

nee Society Score: Pain (%)
Before MRI 54.6/2.0/53.1 58.4/1.9/56.2
6 wk 73.2/2.5/81.2 75.5/2.2/81.2
6 mo 75.6/2.5/84.3 77.7/2.5/87.5

nee Society Score: Function (%)
Before MRI 62.9/2.2/63.2 65.1/2.1/66.2
6 wk 79.7/2.2/87.5 82.3/2.0/90.4
6 mo 81.0/2.4/94.1 82.7/2.2/93.3

NOTE. These data are presented in a cross-sectional manner at
ach examination. The higher the score, the better the outcome.
here are no significant differences between the intervention
roups at any time point (t test and Kruskal-Wallis methods). This
oes not constitute a longitudinal analysis, as explained within the
Methods” section.
6 months) between placement on the surgical waiting s
ist and their presurgery clinical visit, whereas the
roup in which the MRI report was not seen waited 6
onths (range, 2 weeks to 14 months).
In both groups the median time between baseline
easurement and randomization was 6 days. In the

roup in which the MRI report was seen, the median
ime from randomization to arthroscopy was 13 days,
nd in the group in which the MRI report was not
een, it was 16 days.

Surgeons planned a meniscectomy in 66% of par-
icipants before MRI and in 66% after MRI, and they
erformed a meniscectomy in 49% (Table 3). They
lanned a washout with or without debridement in
7% of participants before MRI and 29% after MRI,
nd they performed one in 39%. They planned a plica
esection in 1% of participants and performed one
n 12%.

Surgeons changed their planned management com-
letely in 1 participant in the group in which the MRI
eport was not seen, undertaking a total knee arthro-
lasty rather than a debridement. They changed their
lans partially in another participant, when they planned
debridement in addition to a medial meniscectomy.
hey did not change their plans in 98% of this group.
Surgeons changed their management plans in 59

articipants (47%) in the group in which the MRI
eport was seen, completely in 34 (27%) and partially
n 25 (20%). Among the participants with a complete
hange in plan, surgeons changed from another pro-
edure to meniscectomy in 7, from medial to lateral
eniscectomy in 5, and from lateral to medial menis-

ectomy in 3. Among the participants with a partial
hange in plan, surgeons no longer planned a me-
iscectomy in 3 whereas they planned meniscec-
omy in 5 additional patients. There was no change
n plan in 66 participants (53%). A comparison of
hese proportions is highly statistically significant
�2 � 71.3, df � 1, P � .001).

In most instances in which surgeons changed their
anagement plans, this change was consistent with

he findings of the MRI report.
In the one patient in whom MRI led to the avoid-

nce of surgery, a suspected meniscal tear was not
onfirmed by MRI, although osteoarthritis was re-
orted.
The radiologist reported 12 (9.4%) of the cases in

he group in which the MRI report was not seen as
ormal or with no significant abnormality and 16
12.8%) in the group in which the MRI report was
een. Given a normal MRI scan, the radiologist be-
ieved that these patients were less likely to warrant

urgery. Among the 12 patients in the group in which
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1171EFFECT OF MRI SCANS ON KNEE ARTHROSCOPY
he MRI report was not seen, surgeons suspected a
edial meniscus tear alone in 10, a medial meniscal

ear and plica in 1, and a lateral meniscus tear and
steoarthritis in 1. Among the 16 patients in the group
n which the MRI report was seen, surgeons suspected
medial meniscal tear alone in 10, a meniscal tear and
lica in 1, a lateral meniscal tear in 1, osteoarthritis in
, and patellar maltracking in 2.
Although some noncompliance with scheduled fol-

ow-up times was observed, the distributions were
ery similar in both groups, and although this com-
licated the statistical analysis, it is unlikely to have
iased the between-group comparisons.

DISCUSSION

Provision of an MRI report for a group of experi-
nced surgeons, after the decision to operate had been
ade and after a presurgery clinical assessment, had

o effect on the proportion of patients who underwent
rthroscopy. An arthroscopy by a surgeon who was
nformed by an MRI report had no effect on patient
utcome, although it did change planned management.
The NHS cost for arthroscopy in the financial year

005-2006 was £985, and that for knee MRI was
220. A policy of using MRI late in the clinical
athway does not appear to be a good use of NHS
esources.

TABLE 3. Surgical Management Plans Before and Af

Surgical Management Plan
Before MRI

MRI Report
Not Seen
(n � 127)

MRI Report
Seen

(n � 125)

eniscal tear (any) 64 (81) 68 (85)
ateral and medial 2 (3) 3 (4)
ateral 13 (17) 12 (15)
edial 48 (61) 53 (66)

oose bodies 11 (14) 7 (9)
lica 1 (1) 1 (1)
ateral release 6 (8) 8 (10)
ebridement with or
without washout for
osteoarthritis 28 (36) 24 (31)

nvestigative arthroscopy 4 (5) 4 (6)
ormal or no significant
abnormality 0 (0) 0 (0)

o arthroscopy 0 (0) 0 (0)
ot recorded 0 (0) 0 (0)

NOTE. Data are presented as percentage (number).
This study is at variance with other randomized and c
bservational studies in the United Kingdom, the
nited States, and Continental Europe suggesting that
RI can reduce the proportion of patients who un-

ergo knee arthroscopy by 25% to 50%.7-13,21-23 How-
ver, surgeons did change their presumptive diagnoses
nd management plans made at the preoperative visit
n around 47% of patients in the group in which the

RI report was seen, as compared with just 2% in the
roup in which the MRI report was not seen. These
ndings suggest that, although surgeons did read and
ere cognizant of the MRI reports, canceling arthro-

copy did not follow as a consequence.
In addition, the details of the reports might simply

ave encouraged rather than discouraged arthroscopy.
or example, menisci reported as degenerate in about
0% of patients were considered normal for age by the
adiologists.

The case mix of our study may be different from
ther studies. For instance, ours was the only study
ecruiting patients shortly before their planned date of
urgery. MRI is not usually performed at a preopera-
ive visit to refute clinical observations and cancel
urgery; rather, it is used early on in the diagnostic
rocess to confirm clinical suspicions, and this may
ave influenced against cancellation of operations.
he patients had usually been on a waiting list for
ome months and would have been excluded had they
ecovered while on the waiting list. Therefore our

I Scanning and Recorded Arthroscopic Management

ical Management Plan
After MRI Arthroscopic Management

eport
Seen
127)

MRI Report
Seen

(n � 125)

MRI Report
Not Seen
(n � 127)

MRI Report
Seen

(n � 125)

81) 69 (86) 50 (63) 49 (61)
3) 8 (10) 6 (7) 2 (3)
17) 11 (14) 16 (20) 11 (14)
61) 50 (62) 28 (36) 35 (44)
14) 7 (9) 13 (16) 10 (12)
1) 2 (2) 13 (16) 11 (14)
8) 6 (7) 9 (12) 7 (9)

37) 28 (35) 40 (51) 38 (48)
5) 7 (9) Not applicable Not applicable

0) 0 (0) 3 (4) 1 (1)
0) 0 (0) 6 (8) 6 (7)
0) 0 (0) 2 (3) 2 (3)
ter MR

Surg

MRI R
Not
(n �

64 (
2 (

13 (
48 (
11 (
1 (
6 (

29 (
4 (

0 (
0 (
0 (
ohort was likely “further down the care pathway” and
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1172 S. BRIDGMAN ET AL.
ence a more selected group than the patients re-
ruited by Bryan et al.,21,22 who entered the study
efore a decision was made to perform arthroscopy.
he inclusion of arthritic patients without other indi-
ations for arthroscopy is controversial, especially
iven that a recent trial suggested that washout and
ebridement may be no more effective than placebo.24

ur surgeons might have recently changed their indi-
ations for surgery to use “washouts” more conserva-
ively than they were when the data were being col-
ected. We also included patients undergoing a lateral
elease. Such patients were excluded from the study of
ryan et al., though probably not from that of War-
ick et al.7 The MRI report might have been less

ikely to change the decision to perform arthroscopy in
ur patients awaiting an arthroscopic debridement and
ashout or lateral release (Table 3) compared with
atients with suspected mechanical problems. How-
ver, these patients were only a minority in our study.

Subsequent to the trial, the radiologist reviewed the
RI scan reports in our study against the categories

or avoidable arthroscopies of Bui-Mansfield et al.10

ad these criteria been applied in our study, they
ould have prevented only 12% of arthroscopies (30/
52). Most of these were in the unremarkable MRI
ategory (n � 21): 6 patients had degenerative me-
isci without a discrete tear, 2 had an isolated menis-
al signal, and 1 had an isolated radial tear confined to
he inner third of the meniscus. Hence, we likely had

more severe case mix than other studies. Clinical
ecision making by surgeons early in the care pathway
ntails appropriately excluding patients from under-
oing arthroscopy; the patients having arthroscopies
n clinical grounds are very similar to those who
ould be included based on MRI criteria. In a recent

tudy it was reported that clinical examination was at
east as accurate as MRI in a very experienced sur-
eon’s practice for diagnosing meniscal and anterior
ruciate ligament injuries.25

Having already advised a patient to have an arthro-
copy may have acted powerfully on surgeons to use
he MRI findings in the context of a procedure already
ecided upon. Surgeons believed that intervening so
ate in the care pathway was a problem, because they
hought patients expected an arthroscopy. Such an
xplanation for patients with a normal MRI scan or a
uspected nonmechanical problem who received an
rthroscopy seems reasonable. We left it to surgeons
o contact patients if they believed that an arthroscopy

as not indicated, so some extra effort was required to
ancel a planned arthroscopy. In other studies patients
ere routinely seen in the clinic after their MRI

cans,7,21,22 and a clinical review alone may reduce
urgery rates.23 However, it remains unclear whether
any more arthroscopies would have been avoided in

ur patients, given the presence of criteria in most of
hem suggesting that arthroscopy was indicated.

Although the NHS invested in MRI scans expecting
reduction in arthroscopies, there is little population-
ased work to support this assertion. In the US Medi-
are program, MRI rates tripled between 1993 and
999.26 Whereas diagnostic arthroscopy rates de-
reased (though they were always very low), arthros-
opy rates overall increased by 20%.26

The use of MRI in the diagnostic process is not
ssociated with improvement in quality of life,22,27

lthough in one small randomized controlled trial,
atients who had received MRI tended to have a better
uality of life.5 We found no impact of the availability
f an MRI report on quality of life in this study,
lthough a 6-month follow-up is relatively short. With
imited health care resources, surgeons should con-
inue to try to better define the value of imaging
echniques to their clinical practice and patient out-
omes.

A limitation of the generalizability of our study
ndings may be that we recruited patients at the pre-
perative clinic visit before their planned date of sur-
ery, which is not usually when MRI is performed.
owever, recruiting at this time did mean that patients
ere almost certainly going to receive an arthroscopy.
ur study was also limited to one center, and it is
ossible that different results might have been ob-
ained elsewhere.

CONCLUSIONS

We found no effect of MRI on the decision to
erform arthroscopy or patient outcome. Performing
RI in patients already on a waiting list for arthros-

opy may not be effective.
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APPENDIX 1: MRI PROTOCOL
All MRI scans were performed on a fixed Siemens

-T Magnetom Impact Expert via the dedicated knee
oil. All of the images were printed out on laser film, and
he data were saved on a Pioneer DC-502A optical disk
Pioneer Electronics, Beveren, Belgium) reserved for the
Abbreviations: FOV, field of view; TR, repetition time; TE, time to ech
ecovery; ACL, anterior cruciate ligament; FS3D, flash 3-dimensional vo
xial localizer, sagittal T1 and gradient echo T2*, coro-
al short tau inversion recovery, axial fat-suppressed
ual echo, and volume fat-suppressed fast low-angled
hot (spoiled gradient echo) (3-dimensional volume) ac-
uired in the sagittal projection. The latter two sequences
ielded articular cartilage visualization. Details of the
rial. Each patient underwent the following sequences: sequences taken are given in Appendix Table 1.

APPENDIX TABLE 1. Sequences

Sequences FOV (mm) Matrix TR (ms) TE (ms) FA (°)
No. of

Acquisitions TI (ms) Time Thickness (mm)

agittal T1 200 256 � 256 532 15 90 2 — 2 min 28 s 4
agittal T2* 200 241 � 256 608 18 20 2 — 4 min 55 s 4
xial T2* 220 180 � 256 616 18 20 2 — 3 min 44 s
oronal 210 196 � 256 4,300 30 180 1 120 4 min 6 s 4
TIR
or possible ACL

interruption
Sagittal 180 168 � 256 58 11 40 1 7 min 30 s 2

S3D
Sagittal 200 256 � 256 26.8 9 40 1 — 8 min 29 s 1.6

ESS
Oblique T1 256 � 256 400 15 90 3 — 3

NOTE. T1 and T2 denote “weighting” of the scan (T1 tends to be referred to as an anatomic sequence and shows adipose tissue, whereas
2 returns a water signal and tends to be good for many pathologic conditions). STIR is exquisitely sensitive to fluid, and the time chosen
eans that no signal emanates from fat. DESS has both T1 and T2 weighting.
o; FA, flip angle; TI, time to inversion; STIR, short time inversion
lume; DESS, dual echo in steady state.
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