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ORIGINAL ARTICLE

Introduction: 
In orthopaedic surgery, it is rightly said that 
there is no substitute to clinical examination of 
the patient, MRI has its own effi  cacy in evaluat-
ing internal knee derangements of the soft  tissue 
non-invasively.1 Still Knee arthroscopy, although 
invasive, is now-a-days gold standard in directly 
observing these derangements2 establishing 

defi nitive diagnosis as well as therapeutically 
treating most of them. Many studies have shown 
clinical examination playing pivotal role in knee 
assessment with MRI being costly enough, sug-
gesting arthroscopy more feasible being thera-
peutic at the same time, others showing effi  cacy 
of MRI in evaluating non-invasively preventing 
unnecessary invasion through arthroscopy3. 

Abstract:
Objective: Th is study was designed to assess the value of MRI and Clinical examination in the 
diagnosis of Internal knee derangements in comparison with arthroscopic fi ndings.
Materials and Methods: A retrospective analysis of arthroscopy records of 124 patients was 
done from 1st Jan. 2014 till 31st Dec. 2014. Clinical signs like eff usion, joint line tenderness, 
range of motion, McMurray sign, anterior drawer test, lachmann test and pivot shift  test were 
assessed along with the MRI fi ndings. Arthoscopy fi ndings being gold standard in diagnosing 
knee derangements were looked for the accuracy of clinical signs as well as MRI fi ndings in 
establishing the sensitivity, specifi city, Positive predictive value (PPV), Negative predictive 
value (NPV) through SPSS ver 17.0
Results: Th e mean (SD) age was 37.42(14.53). 133.5 degree was the mean range of motion. 
42.9% of injuries aff ected the right knee and 57.1% the left  knee. On clinical examination 
Lachmann test was 91.7% sensitive and 84.2% specifi c; while anterior drawer test was 85.71% 
sensitive and 94.11% specifi c in diagnosing ACL pathology. On the contrary, in diagnos-
ing Medial meniscal tear, joint line tenderness was 70% sensitive and 63.63% specifi c; while 
McMurray was 81% sensitive and 60% specifi c. Th e positive predictive value of Lachmann test 
was 78.6%, McMurray 81%, anterior drawer test 92.3% and joint line tenderness 77.77%. MRI 
was accurate in 88.5% of anterior cruciate ligament injuries. For Posterior cruciate ligament 
injuries accuracy of MRI was 94.6%.  Accuracy of MRI was 85.9% in medial meniscal injuries. 
For lateral meniscus injuries accuracy of MRI was 73.8%. MRI fi ndings showed the lowest cor-
relation with arthroscopic fi ndings in lateral meniscus injuries (r = 0.47). Clinical diagnostic 
performance was poorest in case of combined cruciate ligament and meniscal injuries.
Conclusion:  In diagnosing internal knee abnormalities, clinical signs can be helpful in clini-
cal diagnosis and thus appropriate management can be instituted in the form of arthroscopy. 
However we also found signifi cant correlation between MRI and clinical fi ndings but when 
MRI is labeled normal, repeated clinical examination is considered more superior. So in our 
setup, clinical examination can save the time and money in form of radiological investigation 
like MRI.
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Our study reveals correlation between all the 
three options in evaluation and treatment of 
these patients economically.

Clinical examination is being used as the fi rst 
and the only modality for knee internal abnor-
malities in the past before the advent of non-
invasive technology of magnetic resonance 
imaging. Considering the fact that clinical ex-
amination has some limitations especially in 
acutely injured knees, MRI started being used 
in 1980’s and gained popularity being non-
invasive and revealing infra details of knee soft  
structures.4 Even MRI is not 100% accurate in 
delineating actual knee derangements in an in-
dividual. Studies show that clinical examination 
oft en fail to produce actual results and prob-
ability of producing false results lie somewhere 
in between 40% and 85%.5 while the MRI, with 
the advancement of technology has decreased 
its false results to a rate of about 7%. 6 Still, Knee 
arthroscopy, although operator dependent with 
rate of complication of about 3%, accurately 
reaches to defi nitive diagnosis in up to 100% 
cases. 

Clinical data still shows lacking in studies com-
paring the clinical examination and MRI fi nd-
ings with Arthroscopic evidence. Aim of this 
study is to compare the accuracy of clinical ex-
amination and MRI fi ndings with per-operative 
fi ndings of meniscal and ligamentous injuries. 

Materials and Methods:
Th is study is a retrospective study, a case se-
ries of 124 cases of knee injuries from 1st Jan. 
2014 till 31st Dec. 2014. Patients were enrolled 
through out-patient department of Liaquat Na-
tional Hospital for the duration of one year. All 
adult patients aged between 20 and 60 years with 
either gender who had traumatic knee patholo-
gies were selected aft er taking writt en informed 
consent. Exclusion criteria included polytrauma 
patients, diabetics and patients having polyneu-
ropathy, charcot joints or polyarticular pathol-
ogy. 

All the patients were assessed by the researcher, 
under the supervision of consultant orthopae-

dics, having Knee arthroscopy experience of 
more than 10 years. All the patients with acute 
injuries with swollen and painful knees were giv-
en back support knee immobilizers till acute in-
jury sett les down. MRI studies were performed 
followed by institution of physiotherapy with 
quadriceps and hamstrings strengthening exer-
cises till next 6 weeks. 

All surgeries were performed by the same con-
sultant team. All arthroscopic procedures were 
carried out under spinal anaesthesia. Standard 
equipment for visualization was inserted using 
anteromedial and anterolateral standard ports. 
Photo documentation was saved to data.

Our statistical evaluation was based on ar-
throscopic fi ndings. A meniscus was considered 
as torn under arthroscopy, if the cleavage is vi-
sualized on probing with an arthroscopic hook. 

Following are the clinical tests used to detect 
meniscal lesions and ACL ligament rupture.

1. Joint line tenderness, an important clinical 
sign in diagnosing meniscal injury and can be 
found in 60 – 80 % of patients with meniscus le-
sions.7

2. McMurray’s test, performed to check for 
meniscal injury by rotating tibia internally or ex-
ternally at variable degrees of knee fl exion and 
extension. A palpable click and pain is consid-
ered as a positive test. 8

3. Anterior drawer test, is the anterior shift  of 
tibia of 6 to 8mm greater than opposite knee 
signifi es torn ACL provided tibia is not sagging 
behind due to PCL laxity. 9

4. Lachmann test, is especially useful in swol-
len and painful knees. Performed while 0 to 15 
degree fl exion. Anterior translation of tibia with 
soft  and mushy end point indicates positive 
lachmann test for ACL lesion. 9

A result was considered true-positive, when 
the positive clinical or MRI fi ndings were con-
fi rmed by positive arthroscopic fi ndings and a 
false-positive when these fi ndings are not met 
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on arthroscopy.

A result was considered true-negative, when the 
absence of clinical or MRI fi ndings is verifi ed by 
their absence on arthroscopy and false-negative 
when pathology was recorded to be present ar-
throscopically with a negative clinical examina-
tion or a negative MRI.

Sensitivity = true-positive / (true-positive + 
false-negative) x 100

Th e sensitivity is the ability of a test to detect an 
abnormality.

Specifi city = true-negative / (true-negative + 
false-positive) x 100

Th e specifi city is an assessment of the accuracy 
of a test result such that the more specifi c a test 
is, the fewer are false-positive results.

Positive Predictive Value (PPV) = true-positive 
/ (true-positive + false-positive) x 100. Th e PPV 
correlates a positive test result on either clinical 
examination or MRI in comparison with ar-
throscopic fi ndings.

Accuracy = (true-positive + true-negative) / to-
tal knees x 100

Th e accuracy is the percentage of patients in 
whom the MRI fi ndings are correct.

Results:
In our study, mean (SD) age was 37.42(14.53). 
133.5 degree was the mean range of motion. 
42.9% of injuries aff ected the right knee and 
57.1% the left  knee. On clinical examination 
Lachmann test was 91.7% sensitive and 84.2% 
specifi c; while anterior drawer test was 85.71% 
sensitive and 94.11% specifi c in diagnosing 
ACL pathology. On the contrary, in diagnos-
ing meniscal tear, joint line tenderness was 70% 
sensitive and 63.63% specifi c; while McMurray 
was 81% sensitive and 60% specifi c. Th e positive 
predictive value of Lachmann test was 78.6%, 
McMurray 81%, anterior drawer test 92.3% and 
joint line tenderness 77.77%. MRI was accurate 
in 88.5% of anterior cruciate ligament injuries. 
For Posterior cruciate ligament injuries accuracy 
of MRI was 94.6%.  Accuracy of MRI was 85.9% 
in medial meniscal injuries. For lateral menis-
cus injuries accuracy of MRI was 73.8%. MRI 
fi ndings showed the lowest correlation with ar-
throscopic fi ndings in lateral meniscus injuries 
(r = 0.47). Clinical diagnostic performance was 
poorest in case of combined cruciate ligament 
and meniscal injuries.

Discussion:  
In our study 124 cases (50 females and 74 
males) were included aged between 20 and 60 
years, with mean age of 37.42 years. In our in-
stitute acutely injured patients usually land in 
Emergency department where they were treated 
with analgesia and splintage and then followed 
in specialist clinic where the decision was taken 
by the consultant for defi nitive treatment. Pa-
tients were fi rst managed non-operatively with 
physiotherapy and arthroscopy was performed 

Table 1: characteristics of patients (n=124)

Statistics Age (Years)
Range Of Motion 
(Degree) Quads Power

Mean (S.D) 37.42 (14.53) 133.55(5.43) 5(0)

Median 35 135 5

Mode 26 130 5

Range 59 20 0

Minimum 16 120 5

Maximum 75 140 5

Table 2: clinical signs and symptoms (n=124)

Clinical Sign/Symptom Positive n(%) Negative n(%)

Pain 116 (93.5) 8 (6.5)

Locking 60 (48.4) 64 (51.6)

Instability 44 (35.5) 80 (64.5)

Eff usion 32 (25.8) 92 (74.2)

Tenderness 32 (41.9) 92 (58.1)

Varus Stress Test 0 (0) 124 (100)

Valgus Stress Test 8 (6.5) 116 (93.5)

Jointline Tenderness 72 (58.1) 52 (41.9)

Mcmurray SIGN 88 (71) 36 (29)

Ant. Drawer Test 52 (41.9) 72 (58.1)

Lachmann Test 40 (32.3) 84 (67.7)

Pivot Shift 12 (9.7) 112 (90.3)

Post Drawer Test 4 (3.2) 120 (96.8)

Sag Sign 12 (9.7) 112 (90.3)

Quads Active Test 8 (6.5) 116 (93.5)
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only in those cases when conservative manage-
ment failed or indicated earlier due to persistent 
symptoms or clinical examination/MRI fi nd-
ings. 

We have found that Lachmann and Anterior 
drawer tests had positive predictive values of 
78.6% and 92.3% respectively which are compa-
rable with accuracy delivered by MRI of 88.5% 
in diagnosing ACL injuries.

Th e positive predictive values of McMurray’s 

test and joint line tenderness were 81% and 
77.77% respectively while accuracy of MRI was 
85.9% in diagnosing medial meniscal injuries 
and 73.8% in lateral meniscus lesions. 

Th is data reveals that both the modalities, 
clinical examination and MRI, are comparable. 
However we also have found out that repeated 
examination is more superior in delineating in-
ternal derangements. MRI being an expensive 
tool should be reserved for those cases where 
symptoms persist even aft er proper conser-
vative treatment or clinician thinks that MRI 
would expand the knowledge of anatomical de-
rangements making the decision clear whether 
to continue with the conservative treatment or 
embark invasively via arthroscopy. 5 

MRI fi ndings also showed the lowest correla-
tion with arthroscopic fi ndings in lateral menis-
cus injuries with accuracy of 73.8%. Th is again 
goes in favor of clinical examination. Particularly 
in knees with multiple internal derangements, 
MRI becomes less accurate in delineating anat-
omy with decrease in specifi city as well as sen-
sitivity. 10 

Still some studies favor MRI and describe its ef-
fi cacy in delineating knee pathologies especially 
in old patients with arthritic knees in which ex-
amination becomes diffi  cult and oft en deceiv-
ing. 1,11

Among diff erent tests for diagnosing knee ab-
normalities, Lachmann is more sensitive but 
less specifi c than Anterior drawer test, while 
McMurray’s being more sensitive than joint line 
tenderness. Th ese tests require assessment by an 
expert clinician, preferably repeated by the same 
consultant on every follow-up visits.

Conclusion:  
In diagnosing internal knee abnormalities, clini-
cal signs can be helpful in clinical diagnosis and 
thus appropriate management can be instituted 
in the form of arthroscopy. However we also 
found signifi cant correlation between MRI and 
clinical fi ndings but when MRI is labeled nor-
mal, repeated clinical examination is considered 

Table 3: clinical diagnosis and arthroscopic diagnosis (n=124)

Arthroscopic Dx

Clinical Dx

Normal Acl Tear

Medial Me-
niscus Tear 
(MMT) ACL+MMT

Frequency (%) 20 (16.1) 20 (16.1) 56 (45.1) 28 (22.6)

Normal (±Chondromalacia) 8 0 4 0

ACL Tear/Instability 
(±Chondromalacia)

4 12 0 4

ACL+MMT 
(±Chondromalacia)

0 0 8 16

ACL+LMT 
(±Chondromalacia)

0 0 0 4

ACL+MMT+LMT 
(±Chondromalacia)

0 8 0 0

MMT+LMT 
(±Chondromalacia)

4 0 12 0

MMT or LMT 
(±Chondromalacia)

4 
(MMT)

0 28 (MMT) 4 (MMT)

Others 0 0 4 0

Table 4: clinical diagnosis and arthroscopic diagnosis correlation with clinical signs (n=124)

Arthroscopic diag-
nosis

Clinical Diagnosis

Normal ACL tear MMT MMT+ACL
Normal X — — —

ACL tear/instability X AJL (0.01) — AML 
(0.001)

ACL+MMT — — PAJM/JM 
(0.00)

AJML 
(0.014)

ACL+LMT — — — PAJML 
(N/S)

ACL+MMT+LMT — PAL (N/S) — AJM (0.014)

MMT+LMT — — JM (0.00) —

MMT/LMT X — — AJML 
(0.014)

Others X — JM (0.00) —
P-Values Shown In Brackets; P=Pivot Shift  Sign; A=Anterior Drawer Test; J= Joint Line Tenderness
M= Mc.Murray Test; L= Lachmann Sign; X= No Sign
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more superior. So in our setup, clinical exami-
nation can save the time and money in form of 
radiological investigation like MRI. 
Confl ict of Interest=None
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Table 5: Signifi cance of symptoms and sign correlation (n=124)

Symtoms Clinical signs
mc.Murray OR (95%CI) 
{P-value} 

Lachmann
OR (95%CI) {P-value}

Anterior Drawer OR (95%CI) 
{P-value}

Joint Line Tenderness OR 
(95%CI) {P-value}

Instability 1.14 (0.504—2.59)
{0.458}

24 (8.95—64.38) {0.000} 56.667 (17.12—187.6) 
{0.000}

0.449 (0.212—0.950) {0.03)

Locking 2.4 (1.068—5.395) {0.025} 3.79 (1.69—8.49) {0.001} 4.5 (2.09—9.68) {0.000} 3.536 (1.660—7.529) {0.001}

Tender {0.000} {0.459} {0.001} {0.000}

Eff usion 3.73 (1.20—11.58) {0.012} 0.625 (0.252—1.549) 
{0.213}

0.78 (0.34—1.78) {0.353} 1.282 (0.561—2.928) {0.353}

pain {0.000} 0.45 (0.107—1.901) {0.231} 0.706 (0.168—2.96) {0.45} {0.001}

Table 6: Sensitivity, specifi city, Predictive values and likelihood ratios of clinical signs (n=124)

Att ributes CLINICAL SIGNS
Lachmann sign McMurray Anterior drawer test Joint line tenderness

Sensitivity (95% CI) 0.917 (0.804—0.967) 0.81 (0.713—0.879) 0.857 (0.743—0.926) 0.7 (0.592—0.789)

Specifi city (95% CI) 0.842 (0.744—0.907) 0.6 (0.446—0.737) 0.941 (0.858—0.977) 0.636 (0.489—0.762)

PPV (95% CI) 0.786 (0.662—0.873) 0.81 (0.713—0.879) 0.923 (0.818—0.97) 0.778 (0.669—0.858)

NPV (95% CI) 0.941 (0.858—0.977) 0.6 (0.446—0.737) 0.889 (0.796—0.943) 0.538 (0.405—0.667)

LR+ (95% CI) 5.8 (3.43—9.82) 2.02 (1.36—3) 14.57 (5.59—37.93) 1.92 (1.26—2.91)

LR- (95% CI) 0.098 (0.038—0.25) 0.317 (0.19—0.52) 0.151 (0.079—0.28) 0.471 (0.315—0.7)

Prevalence (95% CI) 38.7% 67.74% 45.16% 64.51%


