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Diagnostic value of Blumensaat angle for anterior cruciate ligament injury CHENG Xiang-yun,FENG Jiang-feng, LU
Yan-hui,ZHA O Yong-liang ,and YANG Zi-quan. Department of Orthopaedics ,the Second Hospiial of Shanxi Medical Univer-
sity , Taiyuan 030001, Shanxi , China
ABSTRACT Objective: The receiver operator characteristic(ROC) curve was used to determine the best Blumensaat angle
for the diagnosis of anterior cruciate ligament injury,so as to objectively evaluate the diagnostic value of Blumensaat angle for
anterior cruciate ligament injury. Methods: Total 167 patients who had knee arthroscopic treatment in a hospital from January
2015 to January 2016 were retrospectively studied ,and the patients’ age,gender, left and right limb condition were recorded.
The patients were divided into two groups according to Blumensaat angle measured on the MRI: group A (Blumensaat angle <
0°),and group B (Blumensaat angle >0°). The ROC curve was drawn from the statistical data of the group B to get the best
critical value of the anterior cruciate ligament injury when the Blumensaat angle was more than 0°. According to the best criti-
cal value obtained by ROC curve, the coincidence rate of the total sample was obtained. Results: There were no significant dif-
ferences in patients’ age,gender,and affected limbs. There were 51 patients in group A,in which 49 patients were diagnosed
as anterior cruciate injury under arthroscopy (gold standard for diagnosis of anterior cruciate ligament injury) ,and 2 patients
were diagnosed as no anterior cruciate injury under arthroscopy. When the Blumensaat angle was<0°,the coincidence rate was
96.07%. In group B (116 cases) ,the area under the ROC curve was 0.910, the best cutoff corresponds to 15°; the sensitivity
was 70.0%, and the specificity was 95.8%. When the Blumensaat angle was =15°, the probability of anterior cruciate ligament
injury was greater. When the Blumensaat angle was 0° to 15°the anterior cruciate ligament was more likely to be not injured.
The Blumensaat angle <0°r=15° were used to diagnose the injury of anterior cruciate ligament. Compared with the results of
arthroscopy , the coincidence rate of the total sample was 92.8%. Conclusion : Blumensaat angle is helpful to diagnose the ACL
injuries. When the Blumensaat angle was <0° or =15°, the probability of ACL injury is greater .
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Tab.1 Comparison of clinical data of patients with knee joint injuries between two groups
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Fig.1 A 34-year-old male patient with meniscus injury. The Blumensaat

angle was 6°

B2 BE,9,30 8, &0 RIS N Eiss X KT
4 Blumensaat ffi, 7% h-15°
Fig.2 A 30-year-old male patient with ACL injuries. The Blumensaat

angle was —15°
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Fig.3 A 23-year-old female patient with ACL injury. The Blumensaat

angle was 18°
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Fig4 Curve of ROC from the Blumensaats angle of group B (The blue
line of this picture is the ROC curve of the group B. The green line just cut

the area)
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Tab.2 Comparison of MRI and arthroscopy diagnosis of

patients in group B(case)
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