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Abstract: Human trigeminal ganglia have been used as material for the present morphological study. After removing the whole brain, 
ganglia were then placed in a solution of 4% neutral formalin and after 5 days fixation the procedure continued with dehydration of the 
tissue pieces in an ascending series of alcohols, followed by clearing in cedar oil. The samples were embedded in paraffin and then 
serial cross-sections of 20 μm each were cut. After they were mounted on slides some of the serial cross-sections were stained by the 
Nissl method. At we make research is clearly visible on histological samples that perikarya of pseudounipolar neurons are tightly 
wrapped by small satellite cells with intimately connected neurolemmas. Satellite cells were named by Cajal (1899) and described as cells 
with flat shapes. Materials & Methods: Materials of trigeminal ganglia were prepared by a standard protocol for the Medical University 
of Sofia for light-microscopic. Results: In our study, we found that the abrasion of teeth affects temporomandibular joint and changes 
occur in the peripheral nervous system. The changes affect satellite cells located around medium and small neurons of the trigeminal 
ganglia. They are expressed in the reduction of satellite cells and change their structural features. Conclusions: Up to now no research 
has been conducted affecting the teeth damage, joints and cytological changes occurring in TG. This is the beginning of a new research. 
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1. Introduction 
 
Temporomandibular disorders (TMD) are part of the 
functional pathology of the masticatory system and represent 
a heterogeneous group of disorders affecting the 
temporomandibular joints, facial and jaw muscles, teeth, 
periodontal and neuromuscular system. By Rö it was 
established that the bodies human cadaveric with abrasion of 

the occlusal surface of the teeth have a temporomandibular 
joint (TMJ) disorder Figure 1 [11, 12, 13, 14, 22, 23, 24, 
25]. 
 
Studies on patients with a combination of abrasion and 
breach of the TMJ were made by some authors [8, 9, 10, 15, 
16, 17]. 

 

 
Figure 1: A. You can see the different stages of the teeth abrasion; B. Rö presentation of the temporomandibular joint in 

patients with abrasion of teeth. 
 
According to scientific reports over the last decade has seen 
a steady trend of increasing frequency of TMD. Studies have 
found that 20 to 75 percent of the total population show 
signs and symptoms of functional disturbances of the 
masticatory system [6, 7, 8, 13, 14, 18, 19, 20]. TMD is 
characterized by some basic symptoms such as pain and 
sounds in the temporomandibular joints (TMJ) pain in the 
masticatory muscles, difficulty or limited jaw movements. 
Often, together with the main symptoms has attendant 
symptoms such as pain or noise in the ear, neck pain, 
headache, neuralgia, and dental pain, which can divert the 

attention of the clinician of the main symptoms of the TMD 
[16, 17,18, 19, 20, 21, 23]. 
 
2. Materials and Methods 
 
For this study we used human cadaveric material from the 
Department of Pathological Anatomy. To achieve the 
objective we selected five bodies with abrasion of the 
occlusal surface of the tooth, and five controls without 
changes. Results were compared and described. The age of 
the used materials in this study were between 60-65 years. 
Materials of trigeminal ganglia were prepared by a standard 
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protocol for the Medical University of Sofia for light- 
microscopy. Findings were photographed and presented in 
section results. 
 
3. Results and Discussion 
 
It was found that in experimental or traumatic peripheral 
nerve damage, in addition to the changes that accompany the 
perikaryon of pseudounipolar neurons are changed and 
satellite cells, such that the most demonstrative results in 
their contacts, i.e., increase in their number due to the need 
for greater strength. In medium and small neurons, they are 
usually located at a certain distance and the ring form, looks 
loose and incomplete (Figures 2 and 3). In our studies we 
found and neurons present at the beginning of the trunk of 
the first and second branch of the trigeminal nerve located 
between nerve fibers (Figres 2 and 3). 
 

 
Figure 2: Light microscopic image of satellite cell with oval 
nucleus arranged around dark a neuron. Human material. HE 

x 150. 
 

 
Figure 3: Medium sized neuron with mesh nucleolus. To 

the neurolema is observed the elongated nuclei of the 
surrounding satellites. Human material. HE x 150. 

 
The literature describes various events and circumstances 
that can lead to the normal function of the masticatory 
system. This changed or impaired function of the 
masticatory system is defined as a functional disorder.  
 
 

Discovering of cytoarchitectonic picture of trigeminal 
ganglion is in direct dependence on methods applied. 
Despite of many investigations with Nissl method [1, 3, 4], 
methods rarely used for pseudounipolar neurons, and those 
used with the rest of brain structures – Golgi [1, 2, 7] there 
are still omissions in cytological aspect. Contemporary 
research on the base of modern technologies considerably 
add, and in some cases shed a new light on detailed learning 
of morphological ganglion structure, and its physiological 
importance, role, connections and communications with 
periphery. Masticatory system is extremely complex 
functional complex and its normal functioning is due to 
existing functional and homeostatic balance between the 
various structural components - teeth, periodontium, 
masticatory muscles, muscles of neck, mandibular joint, and 
the psyche of each individual. This harmony in the 
masticatory system may be disrupted by a number of factors, 
acting separately or in combination. Generally speaking 
results of our investigation are in accord with results of 
many authors, working with different kinds of animals, and 
human samples as well. 
 
These neurons are mostly medium and large size of the cell 
body. In these satellite cells are very small and are a great 
distance from each other (Figures 2 and 3). More Cajal 
(1903), describes the shape of these cells polymorph: 
flattened, elongated, ovoid, polygonal, and located close to 
each other (Figure 3).  
 
4. Conclusion 
 
During the study We found changes affecting both neurons 
and the satellite cells located around them. According, the 
objective of this work We executed light-microscopic 
images and presented the results. The location of the satellite 
cell in the vicinity of certain parts is extremely dense and in 
other respects the order of 20 nm (Figures 2, and 3).  
 
Reference 
 
[1] Altman, J., Bayer S.A. Development of the cranial 

nerve ganglia and related nuclei in the rat. Adv anat 
Embrol Cell Biol 74, 1982, 1- 90. 

[2] Beaver, D.L., Moses H.L., Ganote CE. Electron 
microscopy of the trigeminal ganglion. III. Trigeminal 
neuralgia. Arch Path 79, 1965, 571-582. 

[3] Cajal, S.R. y. Die Structur des sensibilien Ganglien des 
Menschenund der Tiere. Ergebnisse der Anatomie und 
Entwicklungsgschichte 16, 1907, 177-215. 

[4] Citkowitz, E., Holtzman E. Peroxisomes in dorsal root 
ganglia. J Histochem Cytochem 21, 1973, 34-41. 

[5] Davies, A.M., Lumsden A. Ontogeny of the 
somatosensory system: origins and early development 
of primary sensory neurons. Annu Rev Neurosci 13, 
1990, 61. 

[6] Grigorova, M., D. Krastev, D. Kirov. Pathogenesis of 
some congenital and acquired defects in the 
maxillofacial area and the socio-medical significance 
in children remained in the social institutions. Thirty-
third session, scientific and technical, growth, June 27, 
2014, 246-251. 

[7] Kerr, FWL, Kruger LL, Lysak WR. Somatotopic 
organization of trigeminal ganglion neurons. Arch 

Paper ID: OCT141086 1025



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 11, November 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

Neurol 11, 1964, 93-602. 
[8] Kirov, D., Filchev A. Prevalence of clinical symptoms 

of temporomandibular disorders among students in 
Bulgaria. Dentistry, 3, 2012, 195-198. 

[9] Kirov, D., Kazakova S. Reliability of static function 
tests in patients with temporomandibular disorders. 
Dentistry, issue 1, 2013, 57-61. 

[10] Kirov, D., Kazakova S. Papazian H. The role of 
occlusal interference in the etiology of myogenic 
temporomandibular disorders. Health and Science, 
2013, 3 (011), 18-22. 

[11] Kirov, D., Kazakova S. Papazian H. Frequency 
distribution of clinical diagnoses of 
temporomandibular disorders among Bulgarian 
patients. Health and Science, 2013, 4, (012), 30-34. 

[12] Kirov, D., S. Kazakova. Electromyographic evaluation 
of patients with myogenic temporomandibular 
disorders. Scientific journal, May 2014, 27-32. 

[13] Kirov, D., S. Kazakova. Occlusal interference in 
patients with anterior displacement of the 
temporomandibular joint disc. Scientific journal, June 
2014, 21-25. 

[14] Kirov, D., Kazakova S. Kirilova G. Limiting border 
movements of the mandible in subjects with 
temporomandibular disorders. Scientific journal, 
August-September 2014 9-15. 

[15] Kirov, D.N., Krastev S.K. Diagnostic Value of Static 
Functional Tests in Patients with Temporomandibular 
Disorders. International Journal of Science and 
Research; ISSN (Online): 2319-7064; Volume 3 Issue 
9, September 2014, 324-327. 

[16] Kirov, D., S. Kazakova. Etiologic factors and theories 
about the origins of temporomandibular disorders. 
Scientific journal, May 2014, 17-22. 

[17] Kirov, D., S. Kazakova. By Costello to 
temporomandibular disorders - terminology. Scientific 
journal, June 2014, 26-30. 

[18] Luiz, F.P.,Juliamo M.S., Cesar C.P., Daniel T.,Thiago 
A.P. Noncarious cervical lesions in adults: Prevalence 
and occlusal aspects. The Journal of the American 
Dental Association, 2005, vol. 136, n 12, pp. 1694-
1700. 

[19] Manfredini, D., Lobbezoo F. Relationship between 
bruxism and temporomandibular disorders, A 
systematic rewiew of literature from 1998 to 2008. 
Oral Surgery, Oral Medicine, Oral Pathology, Oral 
Radiology and Endodontics, 2010; 109: 26-50. 

[20] Rees, J.S. The effect of variation in occlusal loading on 
the developmentof Abfraction lesions: A fi nite 
element study. Journal Oral Rehabilitation, 2002, 
Vol.29, pp. 188-193. 

[21] Rhoades, RW, Enfiejian HL, Chiaia NL, Macdonald 
GJ, Miller MW, McCann P, Goddard CM. Birthdates 
of trigeminal ganglion cells contributing axons to the 
infraorbital nerve and specific vibrissal follicles in the 
rat. J Comp Neurol 307, 1991, 163-175. 

[22] Ruiz, J.L. Occlusal Disease:Restorative consequences 
and Patient Education. Dentistry Today, 2007, Sep 
26(9):90-95. 

[23] Ruiz, J.L. Seven signs and symptoms of occlusal 
disease: the key to an easy diagnosis. Dent Today, 
2009, Aug;28(8):112-3. 

[24] Shah, P., Dent M., Razavi S., Bartlett D.W. The 

Prevalence of Cervical Tooth Wear in Patients with 
Bruxism and Other Causes of Wear. Journal of 
Prosthodontics, Jul 2009, Vol. 18, Issue 5, p. 450-454. 

[25] Spijker, A., Kreulen C.M., Creugers N.H. Attrition, 
occlusion, (dys)function, and intervention: a 
systematic review.Clin. Oral Impl. Res., 2007, 18, 
(Suppl. 3), 117-126. 

 
Author Profile 
 

Dimo Krastev graduated in 1994 Faculty of Medicine 
of the Medical University of Sofia and then graduated 
in 1999 Faculty of Dental Medicine of the Medical 
University of Sofia. Dr. Krastev wrote his PhD thesis 
at the Department of Anatomy and Histology at the 

Medical University of Sofia and received his doctoral degree. His 
research interests are related to anatomiy, histology, maxillofacial 
surgery and orofacial pain. He is currently a member of the 
Bulgarian Medical Association, Bulgarian Dental Association, 
Bulgarian Anatomical Society and Anatomische Gesellshaft-
Germany. 

Paper ID: OCT141086 1026




