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Knee Imaging with 4-Channel Flex Coils. 
The Infl uence of Patient Positioning and 
Coil Selection on Image Quality
Birgit Hasselberg; Marion Hellinger

Siemens Healthcare, Erlangen, Germany
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Correct patient positioning and the 
selection of the right coil have a huge 
influence on image quality as the 
following examples clearly show.

The patient is positioned supine on the 
table in feet-first orientation. 
In the first case, the patient lies straight 
on the table; both knees are positioned 
in one plane.
The resulting transversal clinical image 
shows aliasing effects from the left 
knee (which is not being examined) in 
the left-right phase-encoding direction.

2 Patient positioned for an examination of the right knee. Both knees are positioned in one plane.

3 Using the Siemens protocol from clinical library arthrography Pd_tse_fs_tra_320, due 
to incorrect patient positioning, infolding effects of the not examined left knee are visible.

2

Done right, the patient is again posi-
tioned supine on the table in feet first 
orientation. However, in this case the 
left knee is raised by a cushion in order 
to avoid the aliasing effect. The knee 
which is not examined is positioned 
higher than the examined knee.
The resulting transversal image shows 
no aliasing effects.

4 Patient correctly positioned for knee exam. The knee not being examined is 
 positioned on a cushion.

5 Again using the Siemens protocol from the clinical library arthrography 
Pd_tse_fs_tra_320. No infoldings due to correct patient positioning. 

Right4

3

5
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6 A small knee positioned in a large 4-channel flex coil.

7 T1_tse_fs_sag_256 of a small knee in a large 4-channel flex coil, resulting 
in minor image quality.

6

Besides correct patient positioning, the 
size of the knee in combination with the 
chosen coil has an effect on the image 
quality. The so-called “coil filling-factor” 
is demonstrated below. When you 
choose a coil which is too large for the 
examined body part, you get less overall 
signal which results in a minor image 
quality.

In the first case, the large 4-channel flex 
coil is used for the examination of a 
small knee.
The resulting sagittal series shows 
minor image quality: apart from minor 
signal-to-noise ratio, this also results 
in inhomogeneous signal distribution 
as well as fat suppression.

Wrong

In the second case, the small 4-channel 
flex coil is used for the examination of a 
small knee. At the popliteal fossa we left 
the coil open 
The resulting sagittal image shows a good 
SNR with an adequate image quality.

8 A small knee positioned correctly in a small 4-channel flex coil.

9 T1_tse_fs_sag_256 of a small knee examined with a small 4-channel flex coil, result-
ing in good SNR, good image quality. Compared to figure 7 there is good contrast and 
homogenous fat saturation in the bone.

8

9

Right

7
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1 4-Channel Flex coil large and small

around coil is made of soft and flexible 
material. Due to its 4-channel design it 
is iPAT-compatible. The coil can easily be 
combined with other coils such as Spine 
32 and Body 18.
In summary, we can state that in knee
examinations correct patient position-
ing and the selection of the right coil 
have a huge influence on the resulting 
clinical images.

Finally, remember to position the 
patient in the isocenter of the magnet. 
The flexibility of the large and small 
4-channel flex coils gives perfect sup-
port in optimal left-right positioning.
As shown above, the 4-channel flex 
coils come in 2 sizes and are part of the 
standard system configuration. They 
provide superior signal-to-noise-ratio 
(SNR) and can be used for the examina-
tion of various body parts. The wrap 
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Background

In daily patient-care imaging of joints in 
childhood is often still a domain of x-ray 
and ultrasound. However, the applica-
tion of MRI in pediatric imaging is of 
growing importance not only because 
of the excellent soft tissue contrast and 
the superior capacity of this technique 
to visualize and evaluate the extension 
of involvement of soft tissues but also 
because of its capability to early and 
precisely detect bone destruction. In 
addition to its high sensitivity, MRI is 

Case Report: 
Knee MR Imaging of Haemarthrosis 
in a case of Haemophilia A 
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also an invaluable tool to rule out differ-
ential diagnoses e.g. malignancies. 
However, MR in pediatrics requires dif-
ferent imaging approaches to those for 
adults. Imaging speed and high resolu-
tion are key elements. And since these 
two requirements are in direct conflict, 
several working groups recommend the 
usage of 3Tesla MR in combination with 
multi-channel coils to overcome at least 
partially the contradiction of fast and 
highly resolved MR scans in children.

Patient history 

In this case we report on the imaging 
findings of a 14-year-old male adoles-
cent with known haemophilia A. Very 
often these patients present after an 
initial traumatic event with recurrent 
bleedings into the large joints, domi-
nantly in the knees but also hips, shoul-
ders etc. Bleeding into muscles can 
also occur, but this is less common than 
in the joints. Recurrent haemarthrosis 
causes early destruction of the joints. 
Severe pain and disability are the most 

1 Conventional 
x-ray of the 
left knee (same 
 examination 
date as MRI) with 
subchondral 
erosion of both 
femor condyles 
and thinning of 
the lateral joint 
space.
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