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Abstract  
Introduction: 

Last dental degree course students must cope with clinical practice as a professional in a short period 
of time. The teachers of subject “Integrated dental clinic” (COI – Clínica Odontológica Integrada) not 
only help these students on the practical level, also create tools for the diagnosis and treatment of 
different diseases in patients.  

The Craniomandibular dysfunction (CMD) or temporomandibular disorders are a set of functional 
alterations of the oral cavity, that affects temporomandibular joints (TMJ), to the masticatory muscles, 
and related structures of the head and neck. The oral cavity is complex and requires a thorough 
knowledge of anatomy and physiology of their structural components. Alterations in any of them or a 
combination of alterations in teeth, periodontal ligament, temporomandibular joint or masticatory 
muscles, with the time can produce CMD. This patology affects mostly adults, although the presence 
of signs and symptoms in children is becoming more common.  

This article explains the development of an educational tool that students of 5th course of dentistry 
degree can use to facilitate the learning of the diagnosis of CMD in children. 

Methodology: 

In this article is conducted a bibliographic review on CMD in pediatric patients,  that allowed the 
teachers of the subject COI  design a specific tool that allows students to diagnose the existence of 
signs or symptoms of CMD in early ages. Parents and patients answered a questionnaire addressed 
by the students. A clinical exploration of certain anatomical areas involved in this dysfunction, was 
also addressed by a teacher specialist in CMD from whom the students learned how to make an 
exploration and an adequate diagnosis of the existence of signs or symptoms of CMD. During the 
school year 2015-2016, as a preliminary study, we made a total of 36 reviews and questionnaires to 
patients aged 7 to 13 attending clinical practices. 

Results: 

The realization of this questionnaire was found satisfactory in clinical practices of 5th course of 
Odontology of the Complutense University of Madrid. 

The preliminary study showed that 100% of the children evaluated presented any sign or symptom of 
CMD and even 77.8% of the patients presented more than 3 signs of CMD. By this we believe that it is 
important to include in the educational process of the students, this teaching method for early 
diagnosis of this pathology. 
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1 INTRODUCTION  
The Degree in Dentistry of the Complutense University of Madrid (UCM) consists of 300 ECTS, 
organized according to a mixed structure in modules and subjects with a semester organization during 
5 academic years [1]. 

The curriculum of this Degree is organized in five modules that groups modules and subjects with the 
same body of knowledge. These modules are: 

− Module I: Basic Biomedical Sciences Relevant in Dentistry 
− Module II: Introduction to Dentistry 
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− Module III: Pathology and General Medical-Surgical Therapy  
− Module IV: Pathology and Dental Therapeutics  
− Module V: Protected practices and end of Degree Work 

Clinical practices in patients (entering courses 2º and 3º, but especially taking place in 4º and 5º) are 
organized in the general clinic of the centre, in small groups of students who work as a team, always 
under the supervision of teachers. 

In the last course (5th), the protected practices of "Integrated dental clinic (COI- Clínica odontológica 
integrada)" are taught. (24 ECTS credits subject: 21 credits face to face and 3 non face to face) which 
are included in Module V. These practices on patients, carried out by students, take place every day 
of the week throughout the academic year although, for educational reasons, care is differentiated in 
adults and children 

The competencies associated to this Module V are: ability to diagnose, plan and perform, in general, a 
multidisciplinary, sequential and integrated treatment of limited complexity in patients of all ages and 
conditions and in patients with special or disabled needs. In addition, it is specifically determined that 
among other skills, the dentist must be competent in the establishment of a diagnosis, a prognosis and 
the development of adequate therapeutic planning, and particularly in orofacial pain, 
temporomandibular disorders, bruxism and others parafunctional habits. 

Craniomandibular Dysfunction (CMD) or temporomandibular disorders are a set of functional 
alterations of the stomatognathic apparatus [2]. In this pathology, temporomandibular joints (TMJ), 
masticatory muscles, and associated head and neck structures could be affected [3,4].   

In children, more than CMD itself, there are signs and symptoms of CMD [5].  The prevalence of this 
pathology, according to many authors increases with age [6,7]. The study of the anatomy and 
physiology of the components of the stomatognathic apparatus is very important, since its alteration 
can trigger a long-term CMD. 

The general aim of our study was to implement a protocol that allows the COI (children) students of 
the UCM to diagnose the existence of signs or symptoms of CMD at an early age in the patients who 
attend to their clinical practices. 

2 METHODOLOGY 
The authors of this study, COI teachers, conducted a literature review on CMD in paediatric patients. 
Based on the same, they were able to design a simple tool, consisting of a specific clinical exploration 
of orofacial anatomical structures involved in the CMD and a battery of questions (questionnaire) 
about the signs and symptoms of CMD in children. 

All patients assigned to infant COI met the inclusion criteria determined for this study, because of their 
age (under 14 years) and because they did not suffer any type of disability or systemic pathology that 
caused alteration of the stomatognathic apparatus. From the “Patient reception service”, patients are 
assigned, according to age and complexity, to the different Degree and Postgraduate Clinics that 
provide care services in the Faculty of Dentistry of the UCM. 

To carry out this study, the method used consisted of 4 phases: specific clinical examination, 
questionnaire, verification of clinical examinations and statistical analysis. The methodology used in 
each phase will be detailed below. 

2.1 Clinical exploration 
At the first appointment or review, students perform a basic orofacial clinical examination of the child 
and make the records and / or complementary tests that the teachers consider necessary for a correct 
diagnosis of oral pathologies. For this, they have a computer support system (Salud®) that allows 
them to standardize these tasks (Fig. 1), but does not include specific sections on the diagnosis of 
CMD. 
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 A: Questionnaire screen.   B: Odontogram screen. 

Figure 1. Computer support system (Salud®) to standardize orofacial clinical examination. 

As a preliminary study, during the 2015-16 school year, 18 COI students were randomly selected. A 
teacher specialized in children's dentistry and CMD, did a previous training with these students, 
explaining the items of the specific clinical exploration designed and reinforcing and expanding their 
knowledge on this subject. Their participation was voluntary and had no influence on the final grade of 
the subject. 

Two children were assigned to each student, so the study sample consisted of 36 subjects (18 
children and 18 girls), between 7 and 13 years of age. All the children attended for their treatment to 
the Faculty of Dentistry of the UCM for causes other than CMD. Before conducting their general dental 
examination, the parents / legal guardians were informed of the purpose of the study and their consent 
was sought. The anonymity of all the data was guaranteed and participation was voluntary. 

When the child attended the appointment, the student performed the standardized orofacial clinical 
examination (Salud®) and the teacher carried out the specific exploration of CMD designed for this 
study. Overall, this exploration followed the Research Diagnostic Criteria for CMD (RDC / TMD) Axis I 
modified taking into account the age of the patients and other studies by various authors [8-11]. The 
students in charge of that patient thus learned to carry out an adequate exploration and diagnosis of 
the signs and symptoms of CMD.  
In order to facilitate the statistical analysis of the data, a file was created in Excel® software with 5 
independent sheets, each including one of the following explorations: 

2.1.1 Dental 

They were noted: 

• Erupted teeth 

• Facets of wear on temporary and / or permanent teeth 

• Exostosis 

• Malocclusion signs:  

o Transversal: Cross bite 
o Vertical: Overbite/open bite 
o Anteroposterior: Over jet 

• First permanent molars mesialization, indicating the symmetry (only in the second mixed 
dentition phase) 

2.1.2 Muscular 
The main masticatory muscles were located (Fig. 2):  

− Lateral pterygoid 
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− Medial pterygoid 
− Posterior portion of Digastric muscles 
− Masseter 
− Temporalis 
− Sternocleidomastoid 
− Neck, back and nape muscles 

Those muscles that showed pain on palpation as well as hypertrophy were recorded. 

 
Figure 2. Clinical exploration of muscles. 

2.1.3 Temporomandibular joints 
The following aspects were evaluated: 

• Presence of noises or clicks (listening 5cm away from the TMJ without a stethoscope) 

• Pain in the intra and periauricular palpation, both static and dynamic (Fig. 3) 

• Measurement of maximum oral opening (lower limit for mouth opening of 40mm in children over 
10 years old, and of 35mm in children with a lower age) 

• Altered trajectory in the opening and closing movements of the mandible. We consider a sign of 
dysfunction, lateral displacement of the mandible, in buccal opening, of more than 2mm from an 
imaginary vertical line passing through the midline of the dental arches [9] 

 
Figure 3. Clinical exploration of TMJ. 

2.1.4 Functional  
We analyzed: 

− Respiratory function: oral, nasal or mixed 
− Swallowing function: infant or adult 
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2.1.5 Occlusal  
It was studied whether they existed or not: 

− Mandibular shift: Coincidence between centric relation position and maximum intercuspidation 
− Protrusive guide 

2.2 Questionnaire 
Our questionnaire was based on the one recommended by the American Academy of Orofacial Pain, 
extended with questions related to factors that can be considered etiological of the CMD and with the 
presence of some symptoms, described by other authors [5,9,11-13]. 

It included different items divided into two main groups: symptoms and etiological factors. 

2.2.1 Symptoms 
− Grinding of teeth or bruxism 
− Headaches 3 or more times per week 
− Neck pain 
− Pain when chewing 
− Earache 
− Noises or clicking when opening or closing the mouth 
− Unable to fully open and close the mouth 
− Tinnitus 
− Sensitive teeth 
− Vertigo 
− Dizziness 
− Hearing loss 
− Clogged ears 

2.2.2 Etiological factors 
− Premature birth 
− Childbirth with forceps 
− Artificial breastfeeding and / or pacifier use beyond the first year 
− Suffering from any systemic disease (not related to the stomatognathic system) 
− Digital suction 
− To bite nails and / or lips 
− Chewing gum 3 or more times per week 
− Unilateral chewing 
− Nervous personality 
− Dentofacial trauma 

In order to complement the diagnostic protocol, the students in charge of the patient had to pass the 
questionnaire both the patient and his father/mother/legal guardian, as it included questions 
addressed to both. When the child's companion was not his parent or legal guardian, an attempt was 
made to contact him to request his consent and fill out the questionnaire in a different appointment. In 
case of not being able to contact with him, the patient was excluded from the study. 

The teachers advised the participating students on any term included in the questionnaire that they 
didn´t understand or didn´t know because of their medical terminology. They wrote down the answers 
in another Excel® file. 
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2.3 Statistical analysis 
In this research study we have done descriptive statistics, using frequencies and percentages, of the 
results obtained by the students and verified by the teacher through the clinical examination of the 
patients and in the questionnaire answered by them. Statistical program SPSS 22 was used. 

3 RESULTS 
To determine the existence or not of CMD in the study sample, we evaluated a set of signs and 
symptoms present in this pathology. The signs were detected clinically, and the symptoms were 
referred by patients or their parents, by answering the questionnaire developed by us. 

It was also considered that the patient had mild CMD if he had from 0 to 3 signs and/or symptoms, 
knowing that 2 of the signs of this pathology (painful muscle palpation and the existence of mandibular 
shift) are very frequent. We have defined the presence of 4 to 6 signs and/or symptoms as moderate 
CMD and more than 6 symptoms and/or signs as severe CMD. In addition, we considered that if the 
patient presented any symptoms, regardless of the existence of signs, the CMD would be 
decompensated; and if there were only signs without symptoms we would talk about compensated 
CMD. 

The preliminary study showed that 100% of the children assessed presented some sign or symptom of 
CMD, and even 77.8% of the patients presented more than 3 signs of CMD. 

The prevalence of signs was (Fig. 4): 

− Painful muscle palpation (94.4%) 
− Existence of mandibular shift (91.7%) 
− Painful joint palpation (69.4%) 
− Presence of dental wear on permanent teeth (41.7%) 
− Mandibular altered trajectory (38.9%) 

 
Figure 4. Prevalence of signs of CMD. 

The prevalence of the symptoms was (Fig. 5): 

− Grinding of teeth at night (27.8%) 
− Dental sensitivity (19.4%) 
− Sensation of ear clogging (16.7%) 
− Earache (11.1%) 
− Neck pain (11.1%) 
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− Headaches (8.3%) 
− Difficulty of opening and closing the mouth (5.6%) 
− Ear noises (5.6%) 
− Pain when chewing (5.6%) 
− Hearing loss (2.7%) 
− Dizziness (2.7%) 

 
Figure 5. Prevalence of syntoms of CMD. 

When the sample was divided according to CMD levels, it was found (Fig. 6): 

− 25% with mild CMD (88.9% of which was compensated CMD) 
− 58.3% presented moderate CMD (66.7% compensated) 
− 16.7% with severe CMD (100% decompensated) 

 
Figure 6. Levels of CMD. 

In general terms, the more CMD signs a patient had, he or she was also more likely to have symptoms 
as well.  
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4 CONCLUSIONS 

From the perspective of the teachers, the application of this teaching tool in the clinical practices of the 
5th course of Dentistry of the UCM has been a very useful and satisfactory experience. The practical 
application of this tool, although it requires the previous training of the students, so that they know the 
specific exploratory techniques and the terms of the questionnaire, it enriches the formation of the 
students and improves the diagnosis of future TMJ pathologies in the infantile patients. 

The high percentage of signs or symptoms of CMD that presented the studied children leads us to 
think that it is important to include, in the educational process of the students, this teaching method for 
the early diagnosis of this pathology. This will allow the implementation of appropriate measures to 
prevent the development of this dysfunction in adulthood, or to be delayed as long as possible. 

In the next courses, once the tool object of this work is established, it would be very interesting to 
know if the students are able to make an adequate diagnosis of the existence of signs or symptoms of 
CMD in the patients that go to dental review. Being the final objective to be able to incorporate the tool 
into Salud® Program already established in the current COI educational system. 
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