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Introduction 
 Brain imaging became one of the main applications in MRI. Besides oncological imaging, the new area of functional imaging created a multitude of new application 
with increased need for SNR and short imaging times. A high performance brain coil needs to have the receiving elements as close as possible to the ROI. 
Unfortunately with the big variation within the human population head sizes, the head coils are usually made to fit the 99 percentile of the people, therefore for smaller 
size people the coil could under perform. There are attempts to address different head size populations with appropriately sized coils [1]. We propose to change the 
paradigm of a rigid head coil, but still accomplish the goal of one-size-fits-all coil – the Adaptive Head Array (AHA) [2]. 
 
Mechanical Construction 
The AHA coil comprises 4 rigid plates on which receive loops are placed (Figure 1).  The inspiration for 4-plate topology 
comes from one of the Russian military helmets – Sfera [3]. The AHA coil is retractable for interventional applications, can 
rotate for different positions of the head (face up, face down, face left, face right etc.) and adjustable through moving the 
plates. Its cables have been placed outside of the FOV of the human head. Its targeted population is from 8 years old to any 
size adult male. Partitioning the traditional rigid coil support surrounding the head into 4 separate plates allows adaptability 
of the surfaces to any head shape. The coil supporting mechanism is comprised of a cylindrical arm with four fingers on one 
end and fixed to the supporting base on the other end. To adapt the coil patient with the condition of kyphosis, the coil can be 
positioned on a ball head support.  
 
Electrical Construction 
The AHA coil is a 32 channel coil with 10 elements for left and right plates and 6 elements for front 
and back plate respectively (Figure 2). The side elements are smaller and have an average area 50 cm2; 
the front and back elements are larger and have an average area of 80 cm2. Consequently, the side 
arrays are denser than front-back arrays; this helps combine high surface SNR of the side plates with 
deep penetration of the front-back array. Each element has only one hybrid decoupling board and low 
input impedance LNA with built-in matching inductor connected to the matching capacitor. The RF 
output of the LNA and DC biasing for the decoupling boards are routed to 4 interface boards build 
into an arm which also holds all 4 plates on the patient. After the interface board there is a very short 
cable plugged into the MRI system outlet. 
 
Utilization  
The patient lies on the table – the head is laid on the support positioned above the back plate (Figure 3). First the side plates are positioned so that the head is lightly 
fixated from moving left or right. After that the back and front plates are closed till they touch the head surface or the edges of the side plates. The coil, with 
adjustments, allows scanning of patients with head turned left or right (Figure 4) or scanning with the patient in prone position (Figure 5). 

Performance 
The performance of the coil was evaluated against a standard commercial GE GEM Suite head coil array (Figure 
6). The contrast and SNR is higher near the coil surface for AHA, as expected due to higher array density, 
however even in the center of the imaged sample (watermelon) the AHA SNR exceeded the GEM HNU SNR by 
10%. 
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