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ABSTRACT
Objective: To determine the accuracy of Lachman test in diagnosing tears of Anterior Cruciate Ligament (ACL) taking Magnetic Resonance Imaging (MRI) as gold standard.
Methodology: Our study was cross sectional in design and all patients with knee pain and instability after trauma were enrolled. Lachman test was performed followed by MRI of the same knee. Sensitivity of Lachman test, its specificity, positive predictive value and negative predictive value were determined while taking Magnetic Resonance Imaging(MRI) as the gold standard for comparison. 
Results: There were 110 (86.61%) males and 17 (13.38%) females. True positive patients of ACL tear based upon Lachman test were 36(28.34%) while true negative were 87 (68.50%). False positive patients of ACL tears were 1 (0.78%) and false negative 3 (2.36%). The Lachman test was found to be 92.30% sensitive and 98.86% specific for detecting ACL tears. The positive predictive value of Lachman test was 97.29% and negative predictive value 96.66%. We found that Lachman test had a diagnostic accuracy of 96.85%. 
Conclusion: Lachman test was found to be more specific and had high negative predictive value in detecting ACL tear. It can be used as a diagnostic tool for determining tears of  anterior cruciate ligament in place of MRI in uncomplicated cases. 
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INTRODUCTION
Tear of Anterior Cruciate Ligament(ACL) is among the commonest injuries of the knee with an annual prevalence of 68.6 per 100,000 person-years.1 Majority( 70%) of these tears occur in sports.2 Male patients have a higher incidence of ACL tears than female patients(81.7 versus 55.3 per 100,000 population). 3 History and physical examination are helpful in provisional diagnosis of ACL tear. Although diagnostic arthroscopy is the investigation of choice for ACL tear but MRI is found to be 86% sensitive and 98% specific for detecting ACL injuries.4-6 The most commonly used tests to diagnose ACL tears are the Anterior Drawer test, Lachman test, and Pivot Shift
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test.7 Lachman Test is performed by flexing knee at 20 degree flexion and displacing the tibia manually over femur. There is no uniform record of Lachman sensitivity and specificity and studies have reported 25 to 100% sensitivity and specificity of the Lachman Test.3,8-11
	Majority of our patients belong to low socioeconomic status and they can not afford MRI routinely. The results of this study will be utilized to avoid prescribing un necessary MRI, reduce economic burden on poor patients and would make the treating surgeon more confidant of his clinical findings. The objective of our study was to determine the accuracy of Lachman Test in diagnosing tears of Anterior Cruciate Ligament (ACL) taking Magnetic Resonance Imaging (MRI) as the gold standard.

METHODS
This cross sectional study was conducted from June 2018 to June 2019 in Medical Teaching Institute Hayatabad Medical Complex, Peshawar. The target population was between age groups of 16 to 60 years old. The study was approved by Institutional Review Board. The sample size was 127 and was calculated by considering sensitivity as 90%, specificity as 95% 5, the margin of error for sensitivity as 6.2% and specificity as 7% and 40% prevalence of ACL tear.2 Quota sampling technique was chosen. Data was collected through a questionnaire. All adults patients presenting to orthopedic OPD with knee pain or instability due to trauma were included in our study. Patients with knee locking, ligamentous laxity, acute fractures with instability,previous surgery and those patients who could not afford to do MRI were not included. 
	Complete history, physical examination and radiographs of the involved knee were advised for all the enrolled patients. Informed consent was taken from all the patients. Lachman test was performed by one of our senior resident or consultant in outpatient department, patient with positive Lachman test was advised MRI. A 3 Tesla MRI was performed and the radiological interpretation was performed by two consultant radiologists and one senior Orthopaedic consultant. The sensitivity of Lachman Test, its specificity and positive and negative predictive value were determined keeping MRI as gold standard for detecting ACL tear.
	The results were processed through SPSS (version 20). Data was presented in the form of text and tables.

RESULTS
Our study had a total number of 127 patients with 110 (86.61%) males and 17 (13.38%) females. Right knee joint was involved in 87 (68.50%) patients and left knee joint in 37 (31.49%).Mean age was 27.15 years + 8.65SD(range 16 to 60 years). Patients of 16 to 30 years were the commonest(64.56%,n=82) followed by 31 to 40 years(25.9%,n=33),41 to 50 years(7.87%,n=10) and 51 to 60 years(1.57%,n=2).
	Lachman test was positive for ACL tear in 37(29.13%) patients while MRI detected ACL tear in 39(30.71%). Lachman test was negative for ACL tear in 90(70.86%) patients while normal MRI was reported in 88(69.29%) patients.(Table I)
	True positive Lachman test was found in 36(28.34%) patients and true negative in 87(68.50%).False positive Lachman test was found in 1(0.78%) patient while false negative in 3(2.36%) patients.It had a Sensitivity of 92.30% and Specificity of 98.86%, Positive predictive value(PPV) 97.29%, Negative Predictive value(NPV) 96.66% and diagnostic accuracy 96.85%.(Table II) 

Table I: Frequency of ACL tear detected on Lachman test and Magnetic Resonance Imaging (MRI)
	Status of ACL
	Lachman Test
	Magnetic Resonance Imaging

	ACL tear
	37 (29.13%)
	39 (30.71%)

	ACL normal
	90(70.86%)
	88(69.29%)

	Total
	127 (100%)
	127 (100%)



Table II: The Diagnostic Accuracy of Lachman test in detecting ACL tear. 
	Characteristics
	Lachman Test

	True Positive
	36 (28.34%)

	False Positive
	1 (0.78%)

	True Negative
	87 (68.50%)

	False Negative
	3 (2.36%)

	Sensitivity
	92.30%

	Specificity
	98.86%

	PPV
	97.29%

	NPV
	96.66%

	Diagnostic accuracy
	96.85%



DISCUSSION
History, physical examination and appropriate investigations are an essential part of managing knee injury patients. Various studies have highlighted the importance of Lachman test in diagnosing ACL tears.8,12-14
	In our study, 29.13% have ACL tear on Lachman test while 30.71% were confirmed on MRI. The true positive value of Lachman test was 28.3% and true negative 68.5%.The false positive value was 0.8% and false negative 2.36% . Tsai 12 is of the opinion that true positive and true negative values of a test when summed up yields the accuracy therefore, any test having a high true negative value and fair true positive value would be considered as a very accurate test. However the decision of surgical intervention is usually based upon a test which has a high true positive value. We noted in our study that Lachman test had diagnostic accuracy of 96.8%, sensitivity 92.3% and specificity of 98.8% .Lachman test had a positive predictive value of 97.3% and Negative Predictive value of 96.6%. 
	The sensitivity values as well as specificity values can be very useful than the predictive values because a negative test with higher specificity has more chances to prove absence of pathology.13
	Huang 14 reviewed 16 studies for the determining the diagnostic accuracy of clinical tests for ACL injuries and found that Lachman test was sensitive in 87.1% in his patients and specific in 97%, The pivot shift test was sensitive in 49% and specific in 97.5% of his patients. However, they found that the Lachman test had a better negative predictive value while Pivot shift test had a good positive predictive value. Applying this similar criteria to the pooled results it can be concluded that Lachman Test is a superior clinical test to diagnose ACL tears.This observation was also noted in our study where the negative predictive value was 96.6%.
	Van Eck8 compared Anterior Drawer Test, Lachman Test and Pivot Shift Test for Anterior Cruciate Ligament(ACL) injuries in patients without anaesthesia and with anaesthesia. They found that Lachman test had a sensitivity of 81% sensitive and specificity of 87% for detecting ACL injuries without anaesthesia while under anaesthesia Lachman test was sensitive in 91% and specific in 78%. The Anterior Drawer Test was noted to had sensitivity and specificity of 38% and 81% respectively without anaesthesia while under anaesthesia the reported sensitivity and specificity was 63% and 91% respectively. The Pivot Shift Test was found to be 28% sensitive without anaesthesia, and 73% sensitive under anaesthesia, while it had a specificity of 81% and 98% without and under anaesthesia respectively.
	A systemic review conducted by Marie-Claude 15 compared Lachman Test, Pivot Shift Test, MRI and Arthroscopy for their accuracy of diagnosing ACL tears. They documented that overall Lachman Test had a sensitivity of 89% sensitive for all types of ruptures, 96% for complete tears and 68% for partial tears. The Pivot Shift Test The was overall 79% sensitive for all types 86% for complete tears and 67% for partial ruptures.
[bookmark: _GoBack]	Hadi 16 evaluated 653 patients of suspected ACL tears and after executing clinical tests namely Anterior Drawer Test and Lachman Test, 428 patients were subjected to knee arthroscopy. They noted that among 34.7% of patients with clinical diagnosis of ACL tears,26.3% patients had confirmed ACL tear on arthroscopy. Jain 10 performed Anterior Drawer Test, Lachman Test and Pivot shift Test in 28 patients initially in the outpatient department and then under anaesthesia followed by arthroscopy. They documented that Lachman Test was 78.6% and 100% specific when performed in outpatient department while it had a sensitivity of 92.9% and specificity of 100% when performed under anaesthesia. 
	Various studies10,14-16 reported 78% to 96% sensitivity and 87% to 100% specificity of Lachman test for detecting ACL tears. We found Lachman test more specific and with more negative predictive value than more sensitive and with more positive predictive value in our study. Clinical examination and MRI had equal accuracy of diagnosing ACL tears.
	This and other studies provide ample evidence that a good Orthopaedic surgeon can diagnose ACL tear on the basis of his clinical examination. Clinical tests are as much informative as MRI in the hands of a good Orthopaedic surgeon. We do not recommend MRI as routine but in complicated or confusing cases. 
	We did not include Lachman test under anaesthesia in our study. We recommend further studies comparing Lachman test with and without anaesthesia keeping MRI as gold standard to provide more evidence in favor of usefulness of Lachman test.

CONCLUSION
Lachman test was found to be more specific and had high negative predictive value in detecting ACL tear. It can be used as a diagnostic tool for an anterior cruciate ligament tear in place of MRI in uncomplicated cases. 
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