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Abstract

Background Chondral lesions, peroneal tendon tears, and

other disorders in patients with chronic ankle instability

may not be detected by preoperative MRI. Also, MRI often

is obtained and interpreted at the referring institution,

leading to variability in reading.

Questions/Purposes We assessed the accuracy of the

radiologists’ and orthopaedic surgeon’s reading of preop-

erative MRI for diagnosing ankle lesions in patients with

ankle instability warranting surgery.

Patients and Methods We retrospectively reviewed 133

patients who underwent 135 surgeries for lateral ankle

ligament reconstruction with concomitant ankle arthros-

copy and who had preoperative MRI.

Results We found 72 associated lesions in 66 of the 135

surgeries, including 38 chondral injuries, 18 peroneus

brevis tears, seven loose bodies, and nine other miscella-

neous abnormalities. Eliminating eight lesions for which

the decision to operate was not based on operative findings,

there were 127 surgeries with 64 associated lesions that

required intraoperative confirmation or were detected

intraoperatively. In the original reports, the radiologists

identified 39% (15) of the chondral injuries, 56% (10) of

the peroneal tears, and 57% (four) of the loose bodies.

Radiologists’ MRI sensitivity for detecting lesions was

45%. The attending surgeon identified 47% (18) of the

chondral injuries, 89% (16) of the loose bodies, 71% (five)

of the peroneus brevis tears, and the posterior talus process

lesion, with a sensitivity of 63%.

Conclusions Our data suggest orthopaedic surgeons

should review preoperative MRIs and also suggest the

sensitivity of MRI may not be adequate to detect lesions in

these patients before surgery.

Level of Evidence Level IV, diagnostic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Ankle sprains are extremely common injuries [6, 7].

Although many patients are successfully treated nonop-

eratively, residual problems may occur [4, 8]. Twenty to

40% of patients with chronic instability have associated

disorders, such as chondral lesions of the talus, peroneal

tears, or loose bodies [2, 3, 7]. These lesions may con-

tribute to morbidity after an ankle sprain [7, 10, 19, 24].

In the absence of definitive data, diagnosis and treatment

at the time of reconstructive ligament surgery appear

desirable.

To appropriately treat lesions associated with ankle

instability, lesions must be diagnosed accurately. A thor-

ough clinical examination is an important first step, but

Each author certifies that he or she has no commercial associations

(eg, consultancies, stock ownership, equity interest, patent/licensing

arrangements, etc) that might pose a conflict of interest in connection

with the submitted article.

Each author certifies that his or her institution has approved the

human protocol for this investigation, that all investigations were

conducted in conformity with ethical principles of research, and that

informed consent for participation in the study was obtained.

P. J. O’Neill, S. E. Van Aman, G. P. Guyton

Department of Orthopaedic Surgery, The Union Memorial

Hospital, Baltimore, MD, USA

G. P. Guyton (&)

c/o Lyn Camire, Union Memorial Orthopaedics, The Johnston

Professional Building, #400, 3333 North Calvert Street,

Baltimore, MD 21218, USA

e-mail: lyn.camire@medstar.net

123

Clin Orthop Relat Res (2010) 468:1115–1119

DOI 10.1007/s11999-009-1131-0



some lesions may be difficult to assess. One way to identify

concomitant disorders is to obtain preoperative MRI. A

previous report noted MRI accuracy of 80% in detecting

talus osteochondral lesions and peroneal brevis tendon

tears [2], but another study reported MRI detected cartilage

lesions in only five of 26 (19%) patients with lesions

confirmed at surgery [18]. Often patients arrive for surgical

consultation with MR images obtained and read at outside

institutions, which may add additional variability to the

scenario. Some authors have recommended routine ankle

arthroscopy to detect intraarticular disorders at the time of

ligament reconstruction [3, 7, 10].

Given the reported variability of accuracy of MRI, we

(1) determined the sensitivity of preoperative MRI by

assessing the accuracy of community radiologists and an

orthopaedic surgeon in identifying associated lesions found

intraoperatively in patients undergoing ligament recon-

struction and (2) assessed accuracy of detecting different

types of lesions.

Patients and Methods

We retrospectively reviewed 133 patients who underwent

135 surgeries for lateral ankle ligament reconstruction and

had preoperative MRI and ankle arthroscopy between 2003

and 2008. All patients first had a nonoperative course of

immobilization that failed, activity modification, and

physical therapy. Instability was noted by history, and all

patients had ligamentous instability on examination. All

patients had a positive anterior drawer sign, and no patients

had interosseous tenderness. We did not include patients

with syndesmotic instability. Two patients had an opposite-

side surgery separated in time. Of the 135 surgeries, 134

were a primary Broström-Gould repair, and one was pri-

mary anatomic reconstruction with semitendinosus

allograft. Mean patient age was 29 years (range, 13–

64 years). There were 95 females and 38 males. This study

was approved by our institutional review board.

All patients underwent ankle arthroscopy before liga-

ment reconstruction by the senior author (GPG). Standard

anteromedial and anterolateral portals were made, with

caution to avoid surrounding structures. A standard pos-

terolateral portal was made only if necessary to access

posteromedial lesions for débridement. This portal was

used three times in the study. A careful inspection of the

ankle was performed at the time of surgery by one obser-

ver, and any identified abnormality in the surgical field was

treated if judged appropriate by the surgeon.

Of the 135 surgeries, we observed 72 lesions in 66

surgeries (48%) treated separately from the ligament

reconstruction, including 38 chondral lesions, one of

which was on the tibia; 18 peroneus brevis tears; seven

loose bodies; four symptomatic os trigona with bone

edema; one talar exostosis; one posterior tibial tendon tear;

one medial malleolus stress fracture; one lateral malleolus

stress fracture; and one large posterior impingement

lesion. The decision to surgically address the four os tri-

gona, one posterior tibial tendon tear, the stress fractures,

and the posterior impingement lesion was not based on

intraoperative findings. This left 127 surgeries and 64

lesions that required intraoperative detection or confirma-

tion before treatment. Five patients had two lesions. In

these five surgeries, the first lesion was a chondral lesion

and the second was a peroneal tear (four) or a second

chondral lesion (one). Only the chondral lesion was

counted in the total of 64 lesions detected intraoperatively.

All patients had ankle instability by examination under

anesthesia.

As is typical in our referral foot and ankle practice, MRI

was obtained by most patients from various community

radiology providers and read at that institution before

consultation with the orthopaedic surgeon. Patients without

MR images at consultation were referred for MRI noting

history of ankle instability and requesting evaluation for

osteochondral lesion or peroneal tear. All patients had

MRI. All magnets used in MRI were 1.0 to 1.5 T, and MRI

scans were performed without contrast or arthrogram. We

reviewed the original radiologist’s MRI report (regardless

of the institution) and recorded any mention of associated

ankle abnormalities, such as chondral lesions, peroneal

tendon tears, and loose bodies. We reviewed the attending

surgeon’s reading of the MRI noted in the chart and

recorded any mention of these ankle abnormalities.

We compared findings from the radiologist’s and

attending surgeon’s MRI readings with operative findings

of lesions. Lesions not detected by MRI by either the

radiologist or the attending surgeon but detected at surgery

were counted as missed. We also noted lesions reported as

present based on MRI by the reader but not found during

surgery. Because of possible subjectivity in assessment,

chondral lesions were counted as missed only if a micro-

fracture, drilling, or substantial débridement was

performed. We excluded consideration of lesions of the

anterior talofibular ligament or the calcaneofibular liga-

ment because we believed diagnosis of these lesions by

MRI is not sufficiently reliable, and our decision for liga-

ment reconstruction was based on history and clinical

examination. Also excluded were tenosynovitis of the

peroneal tendons and synovitis of the ankle. Sensitivity

values were calculated separately for radiologists’ and the

orthopaedic surgeon’s MRI readings, based on the total

number of lesions found intraoperatively. For patients with

more than one lesion, only the first chondral lesion

observed in that patient was counted for sensitivity

calculations.
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Results

With 64 true positives and 29 read as positive by the

radiologists, sensitivity of the radiologists’ MRI readings

was 45% (Table 1). Sensitivity of the orthopaedic sur-

geon’s MRI readings, based on 40 identified lesions of 64

actual lesions, was 63% (Table 1). Radiologists detected

one of the five additional lesions in patients who had two

lesions. In one patient with two chondral lesions, the

attending surgeon did not detect any lesions by MRI.

Specificity was high for the radiologists’ (97%) and the

orthopaedic surgeon’s (100%) MRI readings. Two chon-

dral lesions identified by the radiologist on MRI were not

found during surgery. Of the 20 chondral lesions not

identified by the attending surgeon on MRI, 10 (50%) were

on the medial side and five (25%) were posterior. We

observed cases with extensive medial chondral injury

without extension into the subchondral bone but unre-

markable MRI findings (Fig. 1).

The lowest detection rate for radiologists and the

attending surgeon was for chondral lesions (40% and 47%,

respectively) (Table 1). Detection of peroneus brevis tears

and loose bodies was substantially higher for the

radiologists and the attending surgeon, with the surgeon’s

detection rate also substantially higher than that of the

radiologists.

Discussion

Chondral lesions, peroneal tears, and other disorders occur

relatively frequently in patients with chronic ankle insta-

bility [2, 7, 9, 20]. These associated lesions may be an

important potential cause of long-term problems [7, 10, 15,

19, 24], and appropriate treatment depends on accurate

diagnosis. Although studies have not established the long-

term effect of chondral lesions and other disorders in ankle

instability, it seems reasonable to assume diagnosis and

treatment of these lesions are warranted in the absence of

data to the contrary. Some of these associated lesions may

be difficult to assess. To determine whether typical MRI

could be relied on to establish the presence of these lesions,

we assessed the accuracy of preoperative MRI as read by

community radiologists and by an orthopaedic surgeon for

detecting concomitant disorders.

This study is limited by several factors. First, MR

images for most patients in this study were taken and read

at various institutions, and the original reading was used in

the study. The relatively low-powered magnets, multiple

MRI sources, and possible variation in radiologists’ skills

are limitations of the study, but this scenario also repre-

sents the clinical situation encountered by the practicing

orthopaedist. Although a prospective study with one mus-

culoskeletal radiologist and a 3-T magnet might alter the

findings, these resources currently are not available to the

general orthopaedic community. Also, although sensitivity

of the radiologists’ detection of lesions was low, sensitivity

Table 1. Comparison of lesions detected by radiologist and attending

surgeon

Lesion Number

of lesions

Number of lesions detected

Radiologist Attending surgeon

Chondral 38 15 (40%) 18 (47%)

Peroneus brevis tear 18 10 (56%) 16 (89%)

Loose body 7 4 (57%) 5 (71%)

Other 1 0 (0%) 1 (100%)

Fig. 1A–C (A) An ankle arthroscopy image shows a large, full-

thickness chondral lesion down to subchondral bone. (B) A sagittal

MR image for this patient shows no evidence of the lesion with no

change in the bone marrow signal. (C) A coronal MR image for the

same patient similarly shows no evidence of a lesion.
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of the orthopaedic surgeon’s MRI readings also was lower

than would be desirable to detect lesions preoperatively.

Only anterior ankle arthroscopy was performed on a rou-

tine basis, and therefore some medial and posterior lesions

may have been missed on arthroscopy. Our surgical tech-

nique may not have detected all lesions because only one

observer performed the arthroscopic procedure and only

lesions in the surgical field could be observed. However,

we believe a high rate of accuracy was obtained using

arthroscopy in the area surrounding the ankle. No studies

have reported on whether treatment of moderate cartilagi-

nous injury affects long-term outcome. In the absence of

published data, we believe prudence warrants diagnosis

and treatment when possible.

There was an evident discrepancy between the radiolo-

gists and the attending surgeon in detecting lesions on

preoperative MRI. Some of these differences, particularly

with the less common diagnoses, may result from the cli-

nician’s advantage in being able to take a history and

perform an examination, which can guide scrutiny of the

MRI. Also, the experienced orthopaedic surgeon is likely

more attuned to disorders of the foot and ankle than the

community radiologist, who often reads MR images of

various parts of the body. A specialized musculoskeletal

radiologist may have access to various imaging sequences

and may have an extensive background in reading images

of musculoskeletal tissue. The high MRI detection accu-

racy rate in a previous study may be partly attributable to

the fact that 60% of the MRIs in that study were performed

at the host institution with access to a musculoskeletal

radiologist [2].

The lesion detection rate of the orthopaedic surgeon in

our study was higher than the radiologists’ rate but inad-

equate to allow preoperative assessment of lesions that may

require treatment, especially for chondral lesions. The low

detection rate for chondral lesions was similar to that found

previously with preoperative MRI in a study of athletes

with symptomatic ankle lesions, where chondral lesions

were detected in five of 26 patients (19%). Other investi-

gators have reported a higher detection rate of chondral

lesions on preoperative MRI, with 11 of 14 (79%) chondral

lesions observed [2]. However, in that study, ankle explo-

ration was performed without arthroscopy through an

anterolateral incision. This method may limit detection of

medial or posterior lesions, of which a relatively high

number were observed in our study and previous investi-

gations [7, 10, 15, 18, 20, 24]. In another report, eight of 21

(38%) chondral lesions were missed by preoperative MRI

[25], similar to the rate found for the orthopaedic surgeon

in the current study.

Our low detection rate of chondral lesions by MRI

support a previous report suggesting these lesions are dif-

ficult to observe in the ankle [26] and in the knee using

conventional MRI techniques [5, 13, 14, 22]. Although

meniscus and ligament injuries are easily imaged,

arthroscopy is required to see articular cartilage injuries in

the knee [5, 14]. Also, almost all lesions missed on MRI in

our study were full thickness and warranted microfracture,

but the lesions were not large or deep. Because MRI

detects subchondral changes, more superficial lesions are

less likely to be imaged [25]. Other MRI factors that may

affect accuracy include the type of sequence [5, 16, 17, 27],

power of the magnet [11, 12, 26], and positioning [21]. The

articular cartilage in the ankle is thinner than in the knee

[23], there is close tibiotalar apposition, and the bony

anatomy is more complex, all of which could complicate

accurate observation of chondral lesions by MRI in the

ankle as compared with the knee.

The rate of detection of peroneus brevis tears by the

attending surgeon on preoperative MRI was 89%, similar

to that found previously [2]. Although this finding shows

MRI was relatively reliable at detecting peroneal tears, two

tears were missed in our study. MRI may miss some of

these lesions because of the location of the tear and ori-

entation of the tendons as they turn the corner at the distal

fibula. Radiologists were less able to detect a peroneal tear

than the attending surgeon, but this may represent an

advantage of the clinician who can examine the patient.

The tendons should be inspected routinely during the lig-

ament reconstruction, as suggested by others [1, 2].

We believe MRI is warranted in treatment of ankle

instability for which surgery is considered, but our data

suggest certain caveats. Although preoperative MRI sen-

sitivity was not high for detecting lesions, many lesions

were detected. Also, MRI is useful for incision planning,

determination of equipment needed, and managing

patients’ postoperative expectations. The current data

suggest orthopaedic surgeons should evaluate preoperative

MR images personally in addition to reading the radiolo-

gist’s report to ensure maximum value of MRI in a clinical

scenario where imaging may be obtained in variable set-

tings. The clinical importance of chondral and other

associated lesions is not yet established, but prudence

dictates detection and treatment whenever possible. Our

findings suggest ankle arthroscopy may be needed for the

most accurate diagnosis possible in patients undergoing

ligament reconstruction for ankle instability.
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