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INTRODUCTION 
Video conferencing is developing as an increasingly 

powerful tool in clinical management, particularly for those 
patients who have difficulty in accessing medical care due to 
distance or time constraints [1-3]. With improving capability 
of online technologies, increasing proportions of clinical 
evaluation and management can be conducted by healthcare 
providers with reduced constraints imposed by geographic 
location. Online technology for the provision of medical care 
has already become integrated into many aspects of 
mainstream medical practice [4]. Services such as digital 
radiology and digital pathology reporting, being services that 
seldom require practitioners to perform physical evaluation, 
are ideally suited to online service delivery.  

With increasing community access to video conferencing 
technology from home computers and a variety of personal 
electronic devices, provided adequate Internet connection 
speed is available, clinical consultation by online technology 
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ABSTRACT  
We present a useful physical examination test for the clinical evaluation of symptomatic hip pathology that can be 
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symptoms of mid-inguinal groin discomfort when the hip is positioned into deep flexion when combined with adduction 
and internal rotation. Evaluated by randomized controlled trial, the sensitivity of the e-Quadrant test was demonstrated as 
87% with a specificity of 79% and an overall accuracy of 82%. In practice, the e-Quadrant test is intended to be an adjunct 
to a comprehensive clinical evaluation, considering also other relevant information obtained from the patient’s presenting 
history, radiology imaging and pathology testing as well as other physical examination tests where required.  
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is becoming more readily accessible to many patients. 
Accordingly, clinical consultations may be conducted 
irrespective of location or even time zone constraints, 
providing patients with convenient access for many aspects of 
their management. Telemedicine consultation services remove 
the necessity for a patient or health care provider to 
unnecessarily travel for evaluations that may be suitably 
conducted by video consultation online.  

Clinical evaluation for the diagnosis of surgically treatable 
pathology typically involves a thorough evaluation of a 
patient’s history and physical examination signs, interpreted in 
conjunction with appropriate imaging and pathology tests in 
order to make appropriate recommendations for further 
treatment. Of these components, the only portion that typically 
cannot be fully assessed online is a patient’s physical 
examination that requires, by definition, the patient to be in 
the presence of the clinician. It is possible however for 
selected physical examination signs to be evaluated using 
video conferencing technology.  

Physical examination of hip joint pathology, among other 
aspects, typically includes the assessment symptoms elicited 
during provocative testing. Early articular pathology of the hip 
joint is often located about the anterior and superior acetabular 
rim, the symptoms being recreated during physical 
examination in terminal range postures of the hip joint, 
particularly using combinations of flexion, adduction and 
internal rotation. Accordingly, a variety of physical 
examination tests have been described for the clinical 
evaluation symptomatic articular hip pathology  [5-8].  

This study evaluates a physical examination test for the 
detection symptomatic articular pathology of the hip joint, that 
we have termed the e-Quadrant test. The unique feature of the 
e-Quadrant test is that it can be easily administered by video-
conferencing with a patient in a remote location. The e-
Quadrant test may however also be administered with the 
patient physically co-located with in the clinician’s rooms.  

MATERIAL AND METHODS 
This study was undertaken as a randomized controlled trial 

with the evaluator being blind to the presence or absence of 
hip pathology in the joint being examined.  

Patients were recruited from the private clinical practice of 
the senior author (PW). Inclusion criteria were patients 
presenting with unilateral symptomatic articular hip pathology 
who had not undertaken previous surgical intervention of 
either hip joint within the last 12 months. Patients with 
bilateral symptomatic hip pathology or who did not have their 
own capability to conduct Skype video conferencing (Skype 
Communications SARL, Microsoft Corp., Luxembourg) were 

excluded from the study. Patients who had undertaken 
prosthetic arthroplasty procedures for either hip joint were 
also excluded.  

The reference standard used for the determination of 
symptomatic hip pathology was a comprehensive clinical 
evaluation including assessment of the patients presenting 
history, physical examination in clinic in conjunction with 
review of any necessary radiology imaging and pathology 
testing to confirm the diagnosis. The senior author, a 
consultant Orthopaedic Surgeon who exclusively manages hip 
disorders, conducted these evaluations.  

Figure 1. Physical examination testing using videoconferencing 
technology Figure 1a: Two-way videoconferencing enables the examiner to 
demonstrate and supervise the physical examination procedure in real-time 
while assessing the location and nature of any patient reported reproduction of 
symptoms due to articular hip pathology. Figure 1b: Screen view of examiner 
demonstrating and supervising conduct of the e-Quadrant test to a patient. 
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The e-Quadrant test is a hip joint articular pathology 
provocation test similar to other traditional physical evaluation 
tests used in the clinic setting. The basis of the e-Quadrant test 
is the reproduction of a patient’s typical symptoms of mid-
inguinal groin discomfort when the hip is positioned into deep 
flexion when combined with adduction and internal rotation. 
In this position, the femoral neck in close approximation with 
the anterior and superior portion of the acetabular rim, a 
reproducible region of articular pathology in the symptomatic 
hip joint. The unique feature of the e-Quadrant test is that the 
patient performs the specific movement themselves under 
supervision, which therefore does not require the physical 
presence but only instruction of the evaluating clinician. This 
makes the e-Quadrant test ideal for administration by video 
conferencing. The conduct of the e-Quadrant test is illustrated 
in Figures 1 and 2.  

RESULTS 
35 patients were identified as suitable to enter the study 

and consented for participation. Patient demographic details 
summarized in Table 1. 19 patients (54%) were male. 18 
patients (51%) had symptomatic articular pathology of the 
right hip. Prior to participation in the study, 17 patients (49%) 
stated they used Skype on a regular basis. All patients received 
some form of radiographic imaging evaluation by either X-

Ray or MRI (with or without associated arthrography). The 
results of these tests are summarized in Table 2.  

16 patients were randomized to have their symptomatic hip 
evaluated and 19 patients had their asymptomatic hip 
evaluated by the e-Quadrant test. Three patients had 
previously been managed by surgical intervention for 
symptomatic hip pathology and were experiencing recurrence 
of symptoms (2 patients with hip arthroscopy, 1 by open 
surgical debridement). Two of these patients were randomized 
to have their asymptomatic hip evaluated by the e-Quadrant 
test; one was randomized to have the symptomatic hip tested.  

Results if the e-Quadrant test are summarized in Table 2. 
Sensitivity of the test was 87% with a specificity of 79% and 
an overall accuracy of 82%.  

 

Of the 35 patients enrolled in the study, 5 demonstrated 
negative hip pathology provocation tests on their symptomatic 
hip when assessed in-person by the senior author. This 
represents a false negative rate for traditional in-clinic hip 
provocation testing of 14% (5/35) with sensitivity of 86% in 
this series. These findings are comparable to the findings of 
the e-Quadrant test.  
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Figure 2 - Conduct of the e-Quadrant Test Figure 2a: Patient places the foot of the leg to be evaluated onto a chair while stabilizing balance using their ipsilateral 
hand on the chair back. Both knee and hip are placed in a flexed posture. For safety, a chair without wheels is recommended. The e-Quadrant test is abandoned if 
the patient is unable to place the foot of the effected leg upon a chair. Figure 2b: Contralateral hand draws the knee across the midline, resulting in relative 
adduction and internal rotation of the hip joint with the joint in flexion. Patients with symptomatic hip articular pathology will often experience reproduction of 
their typical mid-inguinal groin pain at this stage (positive test). Figure 2c: Maintaining the previous posture, the patient is then advised to lean forwards, 
increasing flexion of the hip joint. Patients with symptomatic hip pathology typically experience reproduction of their mid-inguinal groin pain or experience an 
increase in discomfort relative to the previous posture in Figure 2b. Absence of mid-inguinal groin pain in this posture constitutes a negative test.
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Of the 35 patients enrolled in the study, 89% of patients 
stated that they would find evaluation by telemedicine 
consultation service more convenient and 74% stated the costs 
associated with attending clinic in person made telemedicine 
consultation service a more attractive option. 80% of patients 
stated to a preference use telemedicine consultation services if 
the quality of their evaluation was satisfactory.  

For management of their symptomatic hip joint pathology, 
28 of 35 patients enrolled in this study were recommended as 
suitable candidates for surgical intervention (after their 
participation in this study). At time of publication submission, 
24 of these 28 patients had undertaken their procedure (13 hip 
arthroscopy procedures, 11 prosthetic arthroplasty 
procedures). In all patients undertaking surgery, articular hip 
pathology accounting for the patient’s reported symptoms was 
identified and surgical treatment resulted in clinical 
improvement  

Table 1. Patient demographic information  

Table 2. X-Ray and MRI findings of symptomatic hip  

Table 3 e-Quadrant Test Outcomes  

DISCUSSION 
The aim of this research was to evaluate the accuracy and 

clinical utility of a unique physical examination test for the 
assessment of symptomatic hip pathology that can be 
administered by telemedicine video conferencing. In practice, 
the e-Quadrant test is intended to be an adjunct to a 
comprehensive clinical evaluation, considering also other 
relevant information obtained from the patient’s presenting 
history, radiology imaging and pathology testing as well as 
other physical examination tests where required. While we 
recommend that the final determination of suitability for 
surgical intervention requires a comprehensive physical 
examination in person, preliminary evaluation by telemedicine 
services is of substantial practical value, particularly for those 
patients who live in remote locations. In this study, typically 
patients conducted the video conferencing from the 
convenience of their own home.  

While the e-Quadrant test demonstrated an 82% overall 
accuracy, it serves as a useful guide to assist the clinical 
evaluation of groin pain and potential hip pathology. It should 
also be noted that traditional physical examination tests for the 
evaluation of hip pathology in the clinic setting demonstrate a 
similar accuracy [5]. In this study, the accuracy of clinic based 
articular provocation testing in the hands of an experienced 
hip Surgeon was equivalent to the online e-Quadrant test.  

The practical limitation of this study relates predominantly 
to the selection criteria selected. To be entered into the study, 
we enrolled only patients who were familiar with video 
conferencing, with almost half using the technology regularly. 
In wider clinical practice, the authors acknowledge that not all 
patients will have access to or familiarity with video 
conferencing technology.  

Weinrauch P et al. The e-Quadrant Test For Telemedicine Assessment Of Symptomatic Articular Hip Pathology.  
This and more Open Access and Peer Reviewed publications at www.healthyjoints.eu/IJAJR 

Number of patients 35

Mean Age 46.8

Male 19 (54%)

Female 16 (46%)

Symptomatic hip evaluated 16 (46%)

Asymptomatic hip evaluated 19 (54%)

Patient regularly used Skype 17 (49%)

X-Rays performed 32/ 35 (91%)

X-Ray Tönnis Grade 0  10/ 32 (31%) 

Grade 1 4/ 32 (13%) 

Grade 2 7/ 32 (22%) 

Grade 3 11/ 32 (34%) 

MRI/ MRA 
performed 

24/ 35 (69%) 

MRI/ MRA 
Labral 
pathology

21/ 24 (87%) 

Hyaline 
cartilage 
pathology

21/ 24 (87%) 

Test Positive Test Negative Total

Symptomatic Hip 14 2 16

Asymptomatic Hip 4 15 19

18 17 35

Sensitivity 87% 

Specificity 79% 

PPV* 78% 

NPV** 88% 

Accuracy 82% 

* PPV: Positive predictive value / ** NPV: Negative predictive value 
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In our experience however we have observed a 
surprisingly high proportion of patients presenting our clinic 
have access to video conferencing, particularly as camera 
enabled smart phones, lap top computers and iPad devices are 
now widely available. Anecdotally, we have found the main 
factor currently limiting clinical utility of telemedicine 
services is not access to suitable hardware, but the speed and 
stability of the Internet connection required, which may be 
limited in some geographic locations. This will no doubt 
however improve over time.  

The potential methodological limitation of this study 
relates to the reference gold standard used for the 
determination of symptomatic hip pathology (comprehensive 
clinic based consultant Surgeon clinical evaluation including 
assessment of presenting history, physical examination and 
associated radiology imaging with pathology testing where 
required to confirm the diagnosis). In the 24 patients 
undertaking intervention for their symptomatic hip pathology 
after study participation however, all patients were confirmed 
to have articular pathology at surgery and all patients 
experienced clinical improvement in their presenting 
symptoms as a result of their intervention. These observations 
assist in validating the reference standard selected.  
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