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The use of radiotherapy in the region of neck often faces specific challenges relating to the postulates 

of the radiotherapy. And this is the necessity of using large doses of radiation to the tumor and the 

target accurately, to hit homogeneously full volume, and with minimal radiation dose to surrounding 

healthy tissue. A specific approach to radiation in this region is conditioned by the anatomy and 

organs of risks, which are often close to the most common cancer locations of the neck region. 



The physiological movements of the head and neck, as well as the anatomy of the region are a 

precondition, that the patient and neck region, must adequately positioned and immobilized, for 

purposes of the application of radiotherapy. 

The mobility of the head and neck is in all directions, as well as their rotation, extension, and flexion. 



Everyday RT planning and implementation of radiation requires to approach each of them 

individually and to take into account all the specificities of the disease and its location, the 

anatomy of the patient, his physical and mental condition, the manner of application of the RT, as 

well as the equipment that we have in our radiotherapy centers, which relate to the positioning and 

the immobilization of the patients. 

One of the main anatomical conditions that dictate the proper choice of immobilization equipment is the 

appearance of the cervical spine. 

 

 



Easier access to the planning RT and immobilisation that we use and the way we apply the radiation, 

have patients with long, curved necks, low set, drooping shoulders, which make us free access to the 

neck region. Location of the tumor causes us to pay attention to the organs of risk and adequate 

fixing and immobilization of the patient, maximum isolate the tumor from them. The spinal cord, 

parotid and submandibular gland, the thyroid cartilage of the larynx glottis, teeth, neck muscles are 

some of the organs of the risk. We should avoid the bad side effects of radiation: painful and difficulty 

swallowing, mucositis, xerostomia, etc.. 



Target the tumor, with the exception of normal, healthy tissue, and in a larger number of identically 

repeatable radiotherapy treatments carried out the same activity, requires adequate, often individual 

immobilization equipment. Some of the basic standards that immobilization equipment manufacturers are 

trying to follow are: 

Adequately immobilize the target region. 

Comfortable for the patient. 

More times repeatable. 

With minimal attenuation of the radiation beam. 

Financial - price available. 

Easy to use. 



Some of the characteristics that immobilization equipment should have 

 With immobilization, we place the patient at the optimum position, so to 
minimize the complications of the healthy tissue. 

 Equipment must not constitute an obstruction to the passage of the 
radiation beam to the target region. 

 The equipment must be compatible for use on RÖ simulator, CT / MRI and 
radiotherapy machines. 

 It must not substantially increase the surface dose of radiation. 

 To have adequate area to set up - marking reference points. 

 That is sufficiently rigid and maintains constant over time the desired 
shape and form. 

 That does not require a large staff for preparing and setting up 
immobilization equipment. 

 That continuously produced and can be supplied by the manufacturer in 
a sufficient amount for a longer extended period of time. 

 It does not require too much storage space. 

 



Basically all immobilization systems of the neck region, of all manufacturers are parts of 
equipment that are under the patient and the one that is placed on the patient. 

And this requires lying position of the patient on the table. 

This meets the compatibility and repeatability of positioning of all devices in which the 

patient passes during radiotherapy procedures. 

 

Mould room 

CT  

RÖ Simulator 
Radiotherapy machines 



Immobilization of the neck region, according to its specificity is not separated and generally not 

different from the immobilization of the head, but complement to each other because of their 

anatomy and equipment used in both regions make up one whole. 

 

Systems for the immobilization of the neck region consists of: 

 Fixator - equipment connector for a patient couch, according to the system of indexation. 

 

 Base plates - solid material (carbon fiber); individually forming vacuum bags - pillows,  

     foam-filled cushions - mold. 

 

 Different head and neck supporters  

  

 Thermoplastic immobilization mask. 

 

 Additional fixators for the head and shoulders (Bite block, retractors for shoulders ...) 

 

 An additional immobilization equipment that improves positioning and patient comfort 

(Supporters for knees, feet ...) 

 



Fixation of equipment for indexed patient table 



The base plate is the basis on which the patient lies and determines the position of the patient on the 

table and is also a place where we connect immobilization masks and other accessories. Made of 

carbon fiber, often filled with foam, low attenuated substances. It contains spaces for the reception of 

head and neck supports, immobilization masks and other equipment. 



To put the neck of the patient in the desired, optimal therapeutic position is necessary to use different 

kinds of head and neck supports. 

Depending on the specific case, we will select one from the large number of different types of head 

supporters, in terms of material, shape, size and position, on which will place the patient. 

 They are classified as solid, formed shapes and those whose shape is modeled, and take shape of the 

head and neck of the patient which is modeled. They can be transparent, or filled with low-

attenuated materials. 



What makes the specificity in this region is the necessity of having a larger number, in many ways different 

supporters for the head and neck and their additional blocks and wedges which raise the head and neck, or bring 

the head and neck in a greater extension or flexion. What kind of model and form we choose the most dictates 

anatomy of the patient, as well as the location of the tumor. Choosing one of them leads to optimal, comfortable, 

stable and repeatable position of patients for RT. 



Forming pillows for head and neck are a special form of individual supporters for head and neck which fix 

the position of the patient. 

The standard base plate in relation to the 

individual 

The difference in the size and shape of the head and chest is one of 
the reasons why we prefer to decide for the forming pillows and use 

individual supporters for head and neck. 



Individual head supporters represent a form plus compared to conventional head supporters because they form 

exactly according to the anatomy of the head, neck, and sometimes the shoulders of the patient, and still provide 

the breadth of work for the RTT, to set the neck region of the patient in the position required for optimal application 

of RT . Some of these supporters are repeatedly applicable and can be repeatedly used and the modeled, and 

some do not. A majority of these pillows is used in combination with conventional supporters for head and neck. 

They are made with a partial filling of polystyrene beads, and the rest of the bag is vacuumed, or are made of 

charging special thermoplastic material. 



The use of modeling cushions that provide maximum individual 

support and immobilization of the head and neck may come as 

already prepared like this in a single package. Just need the matter, 

which cushion is filled with, a little splash with water and cause a 

reaction of matter, which is now ready for modeling. Then with a 

cushion we cover standard head support and set the patient to an 

adequate position. Time to shape these cushions, according to the 

anatomy of the neck gives us enough time to get these pillows 

totally adapt to the head and neck of the patient, which makes it 

very comfortable to use. 



Thermoplastic mask is today already a standard, widely used part of immobilization equipment and applied as the 

immobilization of almost the entire body. Its use is particularly evident and the most common is the immobilization of 

the head and neck. All major manufacturers of radiotherapy immobilization equipment have in its offer various types of 

thermoplastic masks. 

Although basically all the masks are made of the same or similar types of thermoplastics, each of the models of masks 

has its own specifics and in accordance with the needs, in an optimal, efficient, yet comfortable way to perform 

immobilization of patient neck. 

There are basically two types of masks, which differ in appearance and manner of making. 

Perspex mask 



Thermoplastic masks which are prepared by heating in "water bath" or thermal chambers. 



In the market of medical devices which refers to radiation therapy, 

there are several manufacturers of thermoplastic mask. In selecting 

purchases may decide the specifics of mask with which 

manufacturers come out in their offerings. Colors of mask are the 

least important thing, but useful in the way for distinguishing. 

Specifics that need more attention are the rigidity of molded mask 

that define the immobility of head and neck region, because on 

that way we reduce % of radiotherapy errors. Reinforcements on 

the masks are in body parts that tend to a larger moving. The time 

required for the "heating" of mask. As well as ways of connecting  

mask. 



Certain models of thermoplastic masks stand out more or less "openness," and 

for the purposes of making masks with claustrophobic patient can choose the 
ones with holes for eyes, nose, mouth, or full-face (open face). The benefit of an 
"open" mask is administered to the patient with the placed nasogastric tube, or 
patients with general anesthesia. Today, the offer includes and masks that do 

not crease, do not stick to, which prevents the creation of grooves, which 
increase the % of attenuation and require that the mask remodels, or re-create 

a new mask. Also important is the percentage of shrinkage masks after 
modeling, and represents a common problem that comes to the fore with the 

long wait for the start of RT and is particularly discomfort for patients. Sometimes 
with a change in weight of the patient, or a greater degree of swelling due to 

illness, it requires the creation of new masks and new planning of RT. 



In making the thermoplastic masks important characteristic is the ease of handling and the 
number of staff required for modeling. Specificity is also a way of connection mask to a base 
plate, which in some way describes the rigidity of masks and strength to immobilize the patient. 

Masks can be connected with the frame and the pins in them, and in „Orfit“ masks with holders 
that are inserted into slots on the base plate. The thickness of masks is expressed in millimeters 
and is an important item in determining the degree of attenuation. The thickness of masks also 
determines the length of the "warm-up" before modeling, and conversely affect the ease of 
moving the patient under it and the percentage of possible errors during irradiation, so that the 
relative thickness and size of perforation should find the right balance. The method of storage is 

equally important, because according to some manufacturers, they usually requires a minimum 
temperature range of 10º to 30º maximum. Specific humidity, as well as the way of 
maintenance - disinfection, not with any substances, because all of it can to influence the later 
characteristics of the mask. 



Introduce a patient with the reason and need for making thermoplastic masks and steps in the further procedure are essential part of 
the preparation. The patient took off his clothes, jewelry, get of dentures and hearing aid if any used, and if required removed ORL 
cannula, remove makeup. Then the patient is properly positioned and placed on the table, using adequate immobilization 
equipment. Positioning and the whole course of making masks should be performed with the use of lasers in order to meet the first 
condition for quality, the correct position of the patient for a CT scan, and then RT planning and later the entire of treatment. 

 We prepare mask, laying it in the water bath, and during that time again checks the position of the patient body, the position of the 
chin, and put the patient's head in 
desired position. Place of the passage of the  
sagittal laser should follow the path of the  
body, thus confirming the point: umbilicus,  
ksifoideus, jugular pit, the middle chin, nose  

and forehead.  
The prepared mask we set to the patient, 
 placing masks from the chest to the head.  
The procedure performed RTT 2, where the one  
holding the chest part and modeled it, and  
the patient's shoulder, and another RTT head  

and the other shoulder. 
We secure the mask to a base plate and  
continue with the hands and fingers to shape  
the mask to the patient's anatomy, especially  
emphasizing the nose, chin, shoulder, ears,  
as places that will be parameters confirming  

the correct position of the patient in the mask 
 in further procedures and during radiation. 
 
 
When the mask is cool and took on its final form, the mask is dried and removed from the patient and the patient's face is cleared of 
the remaining water.  



Specificity to which attention should be paid during the positioning and immobilization patient for therapy of neck region, is correct 
drooping shoulders. Such a system and equipment for the retraction of the shoulders is used by us at the Institute. 



 Patients with anatomical high shoulders, short neck, or in patients who because of the scars on the neck, can not be 

optimally lowered his shoulder without our assistance, could be solved by adjusting the intensity of retraction in different 

ways, and one of these was previously shown in our system, the pulling arm with the help of tape. Other systems are 

pushing their shoulders down. 



 Conditionally said "additional" immobilization equipment, because it is not directly immobilized or positioned on the neck, may 
further strengthen the positioning, improve patient comfort, assist in facilitating the achievement of the desired position of the 
patient, because it is often a few millimeters of crucial importance, if we have a problem with the patient, to be properly brought into 
the set position. In that kind of equipment includes various coasters for other parts of the body, which we raise, bend or pressing the 
body of the patient. Supporters for knees, feet and back, various adhesive tapes which fix the extremities, can greatly facilitate the 

positioning of the patient whom is applied radiotherapy. More comfort for the patient lying down means and peaceful position 
facilitating cooperation, reduced possibility that the patient will move during the planning and the application of RT. 



 Solving specific cases is especially noticeable when you have to cope with a situation where you have a challenge with non-

standard problems and lack of equipment. That in everyday practice, not all is idyllic, like all previously shown, demonstrates the 

fact that rare radiotherapy centers have a large number of various equipment, covering all the of RT machines, mold room, Ro / 

CT simulator and so on. The same is true for the continuity of equipment supply, always the same thermoplastic masks, not to 

mention the purchase of recent editions immobilization equipment, from the latest catalog of a manufacturer. In support of our 

reality speaks following examples. 

Lack of various models of thermoplastic masks, while the „ non-stick masks " not to mention, we solve by cutting masks with scissors 

to open the nose, eyes, mouth, place for the opening of the cannula. We also often working with a damaged knee supporters. 



Finances are also a problem to replace already damaged head supporters ( we simply stick them ) . 



If you have a problem with the mask because it is stuck or due to repeated use (2, 3 times) 

often make the crease, soak it again in the water bath and wriggle through the water. With 

the help of additional tools under water, mask is more easily detachable. 



 In patient with very pronounced kyphosis, which not allowed to lower his head and neck, even on the largest head supporter, and 

with painful hardened shoulders for adequate position we could use these individually adaptable system or vacuum bag as an 
addition to a largest head supporter. In this patient, who radiated neck we have tried everything, but because of what we have, 
and it is still standard equipment, not a compresses or pillow we decided to make a mask for the head, expanded on part of the 
neck and put his head partial in flexion, which was the most comfortable position for him. We've added adequate, highly curved 
head supporter that follows the line of the head and neck of the patient. 



Challenges that we encounter daily during the planning and implementation of RT in patients with tumors of the 

neck region depend on the specifics of patients cases that we need to solve. Contrary to challenge is the supply 

with equipment, of our RT centers with adequate immobilization equipment, which should at least cover the majority 

of possible situations, and the rest to finish with inventiveness. 

Unfortunately, the situation is not satisfactory, because it is usually in direct conjunction with the available finances of 

hospitals in which we work. 

 

Only quality and adequate immobilization equipment can follows the story of the modern radiotherapy, about how 

the patient and the tumor of any location, even the neck region, we should approach and irradiate it from either 

side. 



Until the moment in which the work and the daily challenges will represent ease of operation 

from a position of a chair, we are left to solve all tasks with additional effort and exceptional 

commitment to the profession. 



Thank you !  


