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Abstract

Purpose: The purpose of this study was to compare the acguof clinical examination versus
magnetic resonance imaging (MRI) in the diagno$esemiscal and anterior cruciate ligament (ACL)

tears after trauma.

Methods. Between January 2011 and December 2015, 147 agnsepatients with previous history
of knee injury were seen and evaluated clinicaldne hundred and one were recruited for the study;
out of these 52 knees were suspected to have maémescs while 36 knees were suspected to have
ACL ruptures and 12 knees were unclear (equivoc@here were 68 males and 33 females. ) The
average preoperative period for the patients wasBths (range, 1month to 2 years) and their mean
age was 35 years (range, 15 to 49 years). Afteralinclinical diagnosis some patients underwent
arthroscopy without MRI (34) and some had MRI scagrbefore arthroscopy (67). The final
diagnosis was made at arthroscopy on all patiéudsuracy, sensitivity, specificity, and positivedan

negative predictive values were calculated compgaziimical examination and MRI reporting.

Results: There was a wide variance between clinical diagnasd MRI reportage for meniscal tears.
Clinical examination had negative predictive vahfe25% against 6% for MRI. Both had high
sensitivity of (87% and 92%) and low specificity2€8 and 50%, respectively). The differences were
statistically significant R = 0.0164). On the contrary, there was little diffese between clinical
diagnosis and MRI diagnosis in the diagnosis of A@ptures. There was a negative predictive value
of 8% for clinical examination against 4% for MRItiva sensitivity of 92% and 96% respectively.

Both have a high specificity (75% and 80%, respebtf). There was no statistical difference between



the two modes of diagnosiB € 0.6177). MRI easily picked both injuries (AChcameniscal) in the
same knee which were difficult to differentiatenatially.

Conclusions: A careful clinical examination can safely diagnedmost all ACL injuries and most of
the meniscal injuries. MRI should be reservednimre complicated and confusing cases. The routine
ordering of an MRI scan of the knee before exanonaby a well-trained orthopaedic surgeon is not
recommended. This is more so true in resource domiéconomies and public hospitals in the

developing world.
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I ntroduction

Meniscal and anterior cruciate ligament tears (A@tg very common knee injuries among sports
people and after falls. They are also reportedd@me of the most common indications for knee
surgery[1]. The evaluation of these injuries begaith a thorough clinical examination, which indéu
specific tests for meniscal and ACL injuries. Thscommonly followed by Magnetic Resonance
Imaging (MRI) scanning in order to increase theuaacy of diagnosis. Where the MRI is not available
or when the finances are limited the surgeon mayampgirectly do arthroscopy which serves for both
diagnosis and treatment. It has been said thahenhands of a well-trained orthopaedic surgeon,
diagnosis can be made accurately in 75% of sucksoe the basis of the history alone[2, 3], This
level of accuracy is slightly increased by perforguispecific clinical tests. Such tests have been
reported to have high sensitivity and specificigjues[1], which help reduce the use of MRI scanning
Due to its non-invasive nature, magnetic resonaneging has currently become the most widely used
method of detecting meniscal and ACL injuries fothborthopaedic surgeons and primary health-care
cadre. It is reported to have a diagnostic accuch@s high as 98% [4, 5]. In the primary healthuge
where the patient is reviewed by non-orthopaethstie has been increased use of MRI scanning in [2,
3, 6]. However, magnetic resonance imaging scanisi expensive and very restricted particularly in
the developing countries. Therefore, increasing faoning clinical skills is of paramount importance
under these circumstances.

The final diagnosis is made at arthroscopic evalaaif the knee joint with intent to treat [7, 8].

This study has attempted to determine the accuwhchnical examination against the accuracy of MRI
reporting of ACL and meniscal injuries in a resaurestricted environment. All the clinical testsrey

done by the author.



Materialsand M ethods

Patients

Between January 2011 and December 2015, 147 pateith knee symptoms after injury were
examined in by the author. Participants for thelgtwere recruited on the basis of the history tued
mechanism of injury and the specific tests andltesu plain radiography. Exclusion criteria indkd
those with peri-articular fractures and any otlablinjuries, a history of knee surgery and clihiaad
radiographic signs of osteoarthritis or infectioAll patients with abnormal findings on conventibna
radiography were also excluded from the study. @lguinjured knees were excluded. One hundred
and one adult patients with an average age of 8syeange, 15 to 49 years), were identified, signe
consent form, and were studied prospectively. These 68 men and 33 women. Out of these, 67
patients underwent MRI examination before arthrpgashile the remaining 34 were taken straight for

arthroscopy.

Clinical Evaluation

All the 101 patients had a thorough history takesiuding the type and mechanism of injury. Thiswa
followed by a comprehensive physical examinaticsiuding the special tests for ACL and meniscal
injuries, on both the symptomatic and asymptomai®es. Because most often, these injuries co-exist
the entire battery of tests was done in every @adr individual and recorded. When both injuries
were suspected, it was recorded as so and recdgnifiee final results.

For suspected anterior cruciate ligament injury ¢éixaminer relied on the positivity of any of the
following tests; the drawers test, the pivot tasl ¢he Lachman’s tests. For suspected menisaalinj
was suspected, the examiner relied on the pogitfieny of the following tests; joint-line tendess,

the McMurray’s tests and pain on forced flexion.

Thirty four knees bypassed MRI scanning and undetvgefinitive arthroscopic diagnosis. The
remaining 67 underwent MRI scanning before arttopgc Magnetic resonance imaging scans were
performed on a GE 1.5T MRI scanner (General ElectdSA). T1 weighted, T2 weighted, PD
weighted, fat and water suppression sequences pefermed on the knee in standard orthogonal
planes.  All the MRI scans were reported by twdiglgists in the same firm (together or

individually). The participants were distributesl shown in Table 1.



Clinical Diagnosis | Number | Subjected To MRI
Suspected Torn Meniscus 52 29
Suspected ACL 37 25
Equivocal 12 12
TOTAL CASES 101 66

Table 1 Showing distribution of the participants

Arthroscopy

All the 101 participants underwent arthroscopy.e Tidications for arthroscopy were a torn meniscus
or raptured ACL either clinically or by MRI. The fgnts were prepared and consent taken according to
the diagnosis. In most cases, arthroscopy was tmndiagnosis with intention to treat. This was
varied in those patients whose diagnosis was eqahand who were taken for diagnostic arthroscopy.
Those with torn meniscus had meniscal repair ottigdameniscectomy depending on various
considerations. Those that had ACL tear had ACbmstruction done using the patella ligament of the

same knee (bone-to-bone). The theatre inventoryaglequate for all these procedures if required.

Statistical Analysis

Diagnostic accuracy values such as sensitivityGifipity, positive and negative predictive valuesre
calculated for the outcomes. The chi square test used to determine the significance of any
differences in the accuracy of diagnosis betwegmcel examination and magnetic resonance imaging.

A p value of <0.05 was considered to be significant

Ethical Aspects

The study design was approved by The Mombasa Hodpihical Committee. All participants were

fully informed and signed a patrticipation consesrtrf. All procedures performed in this study were in
accordance with the ethical standards of the urtgital and national research committee and wi¢h th
1964 Helsinki declaration and its later amendmeintsere is no individual identifying information on

any participants.



Results
There were more males than females recruited sghidy (2:1). There are two peaks; one between

the age of 25 - 29 years and another between 4@&. This demographic distribution is illustrated

in Figure 1.
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Figure 1 Showing demographics of the participants

Out of the 101 cases, the type of injury could b®determined in 12 of them. These 12 were incude
in the analysis of both meniscal and ACL injurigee number analysed for meniscal injury was 64 and

for ACL injury 49 (Table 2).

Number
(n) MRI NO MRI ARTHROSCOPY
MENISCUS 52 29 23 52
EQUIVOCAL 12 12 0 12
ACL 37 25 12 37
TOTAL 101 66 35 101

Table2 below show how the cases were distributed in the study

Meniscal tears
Out of the 64 patients suspected to have menisea) 62 had positive clinical tests while 12 were

equivocal. All the 12underwent MRI examinatiors@P9 out the 52 underwent MRI. Only 39 out of
52 clinically suspected tears were confirmed omragcopy compared to 34 out of 41 with MRI
diagnosis. The causes of false positives in thaicel examination were ACL rapture and

osteochondral lesions which constituted 52% offéhee diagnosis. Five knees were normal. These

results are summarised in table 3 below.



MENISCAL TEAR GROUP: ARTHROSCOPIC DIAGNOSIS

CLINICAL % MRI | %
MENISCAL TEAR 39 61 34 | 83
ACL Rapture 7 11 1 2
Osteochondral lesions 6 9 2 5
Normal knees 5 8 1 2
Adhesions/Plicae 4 6 1 2
Others (FB, swellings etc.) 3 5 2 5
TOTAL 64 100 41 | 100

Table 3 summarising the findings at arthroscopy on knees suspected to have meniscal tear (52) and

those that were equivocal (12) (both clinically and by MRI scanning).

The positive predictive value was 75% (94% MRI).eT$ensitivity of clinical examination is 87%
(92% of MRI). Both have low specificity of 25% a®@% respectively.  The differences between
clinical examination and MRI scanning were stataty significant (P-value 0.0164). This analyssis

well demonstrated in Table 4.

TEST CLINICAL | MRI TOTALS
True positive 39 34 73
False positive 13 2 15
False negative 6 3 9
True negative 6 2 8
TOTAL 64 41 105

PVALUE | 0.0164

% %
POSITIVE PREDICTIVE VALUE 75 94
SENSITIVITY 87 92
SPECIFICITY 32 50

Table 4 showing the analysis of the meniscal injury cohort



ACL rapture

Out of the 49 patients potentially suspected toehACL rapture (37 clinically positive and 12 that
were equivocal); only 39 tears were confirmed lrascopy in this group. Arthroscopic findings in
this group showed more agreement between clinis@meation and MRI findings. Again
osteochondral lesions were a diagnostic challeag®RI with 2 false positives. The main challenge
for the clinical examination was four patients witieniscal injury who had positive shifting pivoste

The other knee was normal. These results are stisgdan table 5.

ACL GROUP: ARTHROSCOPIC DIAGNOSIS
DIAGNOSIS CLINICAL | % MRI | %
ACL Rapture 34 69 30 | 81
Normal knees 5 10 2 5
Torn Meniscus 4 8 2 5
Osteochondral lesions 3 6 2 5
Adhesions/Plicae 2 4 1 3
Others (FB, swellings etc}) 1 2 1 3
TOTAL 49 100 37 | 100

Table 5 showing the final diagnosis after arthroscopy on all cases suspected to have ACL rapture (for
both clinical and MRI diagnosis)

In this group both the positive predictive valual aensitivity for clinical examination was 92% (96%
MRI). The specificity was 75% (80% MRI). The difémces for accurate diagnosis between clinical
examination and MRI scanning for ACL rapture wad smtistically significant (P-value 0.6177).

These findings are summarised in Table 6.



ACL RAPTURES
TEST CLINICAL | MRI
True positivi 34 30
False positiv 3 4
False negati 7 1
True negativ 5 2
TOTAL 49 37
PVALUE | 0.6177
POSITIVE PREDICTIVE VALUE | 92% 96%
SENSITIVITY 92% 96%
SPECIFICITY 75% 80%

Table 6 showing the analysis of the ACL rapture cohort

Discussion

Meniscal tears

Meniscal and ACL tears occur in young people assalt of injury from sports or accidents. The same
maybe the aetiology in the elderly but the forcengbact may be small and often ignored both by the
patient and the clinician [9]. Provocative tesistsas McMurray’s test, elicit pain symptoms from a
torn meniscus and may demonstrate a palpable aticke joint line[10]. The McMurray test is the
most widely used test, and it is found to be pesith 58% of knees with a torn meniscus [11]. t}oin
line tenderness is present in 77% to 85% of mehtseas cases [11-13] and is thought to be the most
accurate. Therefore, despite the wide use [1,4%,af these manoeuvres, their specificity and
diagnostic accuracy are low. This study used e#hgositive McMurray’s test or joint line tendesse

in concurrence for clinical diagnosis of meniscahart with a positive predictive value of 75%,
sensitivity of 87% and specificity of 32%. Wher taffected knee was subjected to MRI scanning, the
positive predictive value increased to 94%, serigitto 92% and specificity of 50%.

Most of the reports describing the various clintesits are old and few studies were set to conthare
diagnostic accuracy of magnetic resonance imagwdgaathroscopy [7, 8, 13, 15]. In these studies,
the sensitivity and specificity of McMurray testely exceed the level of 80%. A high rate of false
positive findings is reported and yet their diagimoaccuracy does not improve with the examiner’s
experience [16]. Therefore, in order to improvagmiostic accuracy in the detection of meniscaktear
MRI scanning was recommended. While it has begueat that on the basis of the high value of
negative findings on MRI, the same should be useddreening in order to avoid unnecessary

arthroscopy [17]; MRI has a significant cost ahid not therapeutic while arthroscopy is both



diagnostic and therapeutic. In resource deplededicies a well performed clinical examination

should triage patients for non-operative treatnaewt those for arthroscopy with intention to treat.

ACL rapture

Knee instability is assessed with anterior draviess, Lachman’s test and pivot-shifting test. Maoist
the patients in this study were seen several wa&s injury, making examination in the office sgt
feasible. The Lachmananterior-drawer, and pivot-shift tests were doneheut anaesthesia,
comparing the injured knee with the normal kne&®r the clinical diagnosis, any of the three tests
were required to be unequivocal. The study pddrburelied on anterior drawers test and Lachman’s
test in concurrence.

Many studies have recorded the predictive value septoducibility of individual clinical tests
(particularly Lachman test) and MRI imaging in diaging acute ACL ruptures [18-20]. DeHaven
(1980) compared the results of arthroscopy withicdil tests (anterior drawer, pivot-shift, anteracimaé
rotatory instability, and Lachman tests) and fofalde negative results to be between 16% (Lachman)
and 84% (the other three clinical tests) in thesctus patients [21]. The pivot-shift test imprdue
16% false-negative results and the Lachman tesheeh100% accuracy under anaesthesia.

In this study where all the patients were consciausattery of clinical tests (anterior drawer, fuaan
and pivot-shift tests) was employed to make acdihdiagnosis. The negative predictive value was 8
with a sensitivity of 92%. This slightly improvedth MRI scanning (4% and 96% respectively). The
differences were not statistically significant (Rlue = 0.6177). This compares well with a blind
prospective study of 750 patients by Liu et al 198Bich showed 90% accuracy of Lachman test in
the diagnosis of ACL tears [22]. Gelb et al, 19%Mmpared MRI and clinical examinations in 67
patients; the Lachman test showed 100% sensi@vityspecificity compared with 94% sensitivity and
82% specificity for MRI scanning. He concludedtthdRI1 had contributed to the management of only
11 (16%) of these patients [23]. Wertheim et &94) after a prospective study of 50 patients, fbun
that in no case did MRI findings change the deoidi® proceed with surgery [24]. Our study has
shown the reproducibility of an experienced exampeforming clinical examination is comparable to
MRI scanning. The Lachman’s test provided the pestlictive value of the clinical signs. However,
Lachman’s test may sometime be difficult to do ipatarly in large limbs which are difficult to gnas
MRI was 96% sensitive in detecting ACL pathologwyt Ispecificity significantly decreased in the

presence of other pathology, particularly osteodhalriesions.

MRI is expensive and poorly tolerated by many pasieln countries where cost is a major

consideration and causes an impasse in the deldfeyality health care, clinical assessment is of



critical importance as its cheaper, faster ancepatolerated. The main argument for preoperative
MRI is the detection of associated meniscal andrgpathology in order to plan definitive treatment,

particularly in situations of scant inventory offaypaedic implants and supplies.

Arthroscopy

Each arthroscopic operation was performed by thigoau

At arthroscopy, a meniscus was considered to loeifttinere was a cleavage on the substance of émscus
simple or complex, obvious or by probing. A criieibgament was considered to be torn if it was gletely
disrupted at mid-substance or detached from eftireur or tibia, or if excessive laxity (from anénnbal tear)
could be demonstrated with a proBethroscopic diagnoses is operator dependent atwracy is

reported to be around 95% [25]. In this studyragbopic diagnosis was accepted as the best
representation of the true status of the menisticanciate ligaments and was thus used to determine

the reliability of clinical examination and magretesonance imaging.

Conclusion

WEIEBHEINE: that in an injured knee, when the adihiliagnosis is ambivalent an MRI examination is
necessary to determine the injury and plan treatm@fe also conclude that the diagnosis and the
decision to reconstruct a complete ACL rupture rediably be made clinically without the added
expense of preoperative MRI. There will be thoggemts who will be misdiagnosed, particularly if

the examiner is not experienced. A detailed infesfroonsent must always be obtained hinged on the
expectation of both the patient and the doctod(iag a negative arthroscopic result).

The routine ordering of an MRI scan of the kneebetxamination by a well-trained orthopaedic
surgeon is not recommended. This is more so truesiource limited economies and public hospitals in

the developing world.
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