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Maxillary sinus pneumatization prevalence
in Military Geriatric Hospital population

Prevalencia de neumatizacion del seno maxilar
en poblacion del Hospital Geridtrico Militar

Sixto Garcia Linares,* Lizeth Villaverde Moscol*

ABSTRACT

Objective: The aim of the present study was to assess prevalence
of maxillary sinus pneumatization and its relationship to loss of
adjacent teeth, in a geriatric Peruvian population treated at a
geriatric center recognized for the comprehensive medical care it
provides to elderly patients. Material and methods: A sample of
60 panoramic X-rays were gathered from the dental service of the
Military Geriatric Clinic at Chorrillos. Millimeter count of maxillary
sinus pneumatization was conducted with a standardized millimeter
template. Results: From a total of 60 X-rays, 51 were selected
for the study. Grade 4 pneumatization was observed (50%) in the
mesial wall, grade 4 pneumatization was observed in the medial
wall (57.1%) and grade 3 pneumatization was observed in the
distal wall (64.7%). Conclusions: Based on results of the present
study it could be concluded that there was higher maxillary sinus
pneumatization degree when there were at least two teeth adjacent
to the edentulous side.

RESUMEN

Objetivo: El objetivo de este estudio fue evaluar la prevalencia
de neumatizacion del seno maxilar y la relacion con la pérdida
de piezas adyacentes, en la poblacion peruana geriatrica de un
centro reconocido por la atencion médica integral a los pacientes
adultos mayores. Material y métodos: Se recogieron como mues-
tras 60 radiografias panoramicas del Servicio de Odontologia de
la Clinica Geriatrica Militar de Chorrillos. El conteo de milimetros
de la neumatizacién del seno maxilar fue mediante una plantilla
milimetrada estandarizada. Resultados: De las 60 radiografias
se obtuvieron 51 para el estudio. La neumatizacion fue grado 4 de
neumatizacion (50%) en la pared mesial, grado 4 de neumatiza-
cion (57.1%) en la pared medial y grado 3 de neumatizacion en la
pared distal (64.7%). Conclusiones: A través de los resultados de
este estudio se pudo concluir que la pérdida de piezas dentarias
afecta a la neumatizacion del seno maxilar. Segun los resultados
de este estudio se encontr6 el mayor grado de neumatizacion del
seno maxilar cuando habia por lo menos dos piezas dentarias ad-
yacentes al lado edéntulo.
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INTRODUCTION

Premature tooth loss and lack of prosthetic
rehabilitation is one of the greatest current dental
problems. Loss of upper posterior teeth causes bone
loss due to osteoclastic activity initiated from the
maxillary sinus membrane after extraction, when bone
mass of the maxillary sinus becomes very limited."

In order to elevate maxillary sinuses by means of
lateral or intra-alveolar techniques with use of biomaterial,
it is necessary to always have as a reference point the
distance from the ridge to the maxillary sinus obtained in
panoramic X-rays and/or tomographies.'?

According to some authors, vertical distortion
observed in panoramic X-rays can be lesser than
30%. There is no existing standard for all panoramic
equipment, nevertheless it can be used as an initial
diagnosis element.?

See related content at doi:
http://dx.doi.org/10.1016/j.rodmex.2017.09.014

Radiographic analyses templates used to calculate
implant’s optimal length and distributed by different
commercial brands, pre-assume a 25% distortion
in panoramic X-rays.® Thus it is proposed to study
this anatomical trait before using dental implants as
treatment of partial edentulism in a Peruvian geriatric
population. Classification of different maxillary sinus
floor elevation techniques depends on the residual
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bone existing between alveolar crest and floor of the
sinus, as described by Misch.*

The purpose of the present study was to evaluate
prevalence of pneumatization of the maxillary sinus,
to assess relationships between maxillary sinus
pneumatization and gender, as well as existing
relationship with loss of adjacent teeth in a geriatric
Peruvian population treated at a center recognized for
providing comprehensive medical care to elderly patients.

MATERIAL AND METHODS

Initial sample was composed of 60 panoramic
X-rays taken at the dental service of the Military
Geriatric Clinic of Chorillos, Peru. Using inclusion
and exclusion criteria, 9 X-rays were excluded from
the present study since they showed loss of alveolar
ridge. Inclusion criteria were the following: fully
preserved X-rays with optimum development process,
belonging to patients of both genders with partial
or total edentulism, X-rays from the same imaging
center, upper edentulous spaces in the premolar and
molar area with 0 to 3 teeth adjacent to the maxillary
sinus. Exclusion criteria were the following: X-rays
belonging to patients with Sibert Il residual ridge
defect (horizontal shape).

Millimeter count of maxillary sinus pneumatization
was performed with a standardized millimeter template,
and was noted in a data collection chart. This chart
included the following data: patient’ s number and
gender, type of edentulism (partial or total edentulism),
amount of millimeters of maxillary sinus ridge on
mesial, middle and distal sides, to the residual alveolar
ridge, count of number of teeth adjacent to the maxillary
sinus. Data were assessed with statistical program
SPSS version 3.0. Measurements of pneumatization
grade of the three walls of the maxillary sinus were
mathematically calculated a second time, following
a statistical formula according to distortion grade
horizontally exhibited in a panoramic X-ray. According
to measurement, X-rays were grouped into four
grades: grade 1: distance of alveolar ridge to maxillary
sinus wall of 12 to 20 mm, grade 2: distance of alveolar
ridge to maxillary sinus wall of 8 to 12 mm, grade 3
distance of alveolar ridge to maxillary sinus wall of 5 to
8 mm, grade 4 distance of alveolar ridge to maxillary
sinus wall lesser than 5 mm. Graphs and tables were
obtained to relate variables in order to achieve results.

RESULTS

For the present research study all samples were
analyzed, 51 valid elements were conformed. They were

grouped according to the patient’s gender; it was found
that the number of panoramic X-rays for male patients
was greater (56.9%) than that of female gender (Table ).

Table Il show that the most frequent edentulism
type was partial edentulism, most frequently found in
males (26 cases out of a total 43).

Number of teeth adjacent to edentulous space was
grouped according to maxillary sinus pneumatization
degree of each studied wall (mesial, medial and
distal sides).

Table 11l shows that grade 4 was the greater
pneumatization found in the antral mesial wall (50%)
and that these cases exhibited two teeth adjacent to
the edentulous side (Table Ill).

Table IV recorded that patients with greater
grade 4 pneumatization frequency in the sub-antral
wall (medial side) of the maxillary sinus were those
possessing two teeth adjacent to the edentulous
space; they reached 57.1% percentage (Table IV).

In table V, Patients with grade 3 maxillary sinus
distal wall pneumatization were the most frequent;
they exhibited two teeth adjacent to the space,
representing 64.7% of the total (Table V).

DISCUSSION

Oral health professionals must establish as first
and foremost consideration a global assessment
of the patient. Evaluation of general health
circumstances must be thoroughly and competently
established, bearing in mind that elderly population
is afflicted by several age-related conditions. From
the diagnostic point of view, oral exploration must

Table I. Patients according to gender.

Frequency Percentage
Female 22 431
Male 29 56.9
Total 51 100.0

Table Il. Type of edentulism according to gender.

Edentulism type

Partial Total
edentulism  edentulism Total
Patient’s Female 17 5 22
gender Male 26 3 29
Total 43 8 51
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be comprehensive and methodized, therefore, it is
important to assess amount of bone mass needed
for future restorations.>® Residual alveolar processes
(ridges) exhibit an anatomical structure called
maxillary sinus, in order to analyze this anatomical
structure as well as bone status, an X-ray study of
the jaw (orthopantomography) must be achieved.
In the case of implants, a tomography should be
accomplished.®2

Loss of upper teeth causes alveolar process
resorption and maxillary sinus pneumatization.'>
Use of oral implants has allowed solving tooth loss,
nevertheless, when there is pneumatization of the
maxillary sinus, bone availability decreases, hindering
thus the process of implantation.

Diaz mentions that in a Peruvian population aged
17-32 years, 98.46% suffered less than five missing

teeth. He also found that in a population aged 49-64
years, 37.78% suffered a loss of 5 to 10 teeth, and
from the total of subjects aged 65 to 80 years, 35%
suffered loss of 10 to 15 teeth.'®

Osorio mentioned in his study on removable partial
prosthesis planning that the 45-64 year old group
represented 62.35% (n = 366) of total population, the
65 year old and over group represented 28.28% (n =
166). In the sample, average age was 58.06 + 10.55
years.® Upper dentures of the sample corresponded
in greater percentage to Kennedy’s class Ill, with 227
upper arches which corresponded to 38.60% of the
total sample. Kennedy class Il classification takes
the second place of the greater to lesser percentage
classification. Class | follows in this order with 16%
of the total sample. This is to say that, in average,
81% of all subjects, when they reach 58 years of age,

Table lll. Number of adjacent teeth according to pneumatization grade of maxillary sinus in the mesial antral wall.

Mesial antral measurement

Grade 1 Grade 2 Grade 3 Grade 4 Total
Teeth adjacentto  No adjacent teeth Count (%) 0 (0.0) 3 (33.3) 4 (28.6) 3(21.4) 10 (19.6)
maxillary sinus One adjacent tooth ~ Count (%) 3 (21.4) 0 (0.0) 1(7.1) 4 (28.6) 8 (15.7)
2 adjacent teeth Count (%) 11 (78.6) 4 (44.4) 9 (64.3) 7 (50.0) 31 (60.8)
3 adjacent teeth Count (%) 0 (0.0) 2 (22.2) 0 (0.0) 0 (0.0) 2 (3.9
Total Count (%) 14 (100.0) 9 (100.0) 14 (100.0) 14 (100.0) 51 (100.0)

Table IV. Number of adjacent teeth according to pneumatization grade of the maxillary sinus in the sub antral wall.

Subantral measurement

Grade 1 Grade 2 Grade 3 Grade 4 Total
Teeth adjacent No adjacent teeth Count (%) 11.1) 1(8.3) 3(33.3) 5(23.8) 10 (19.6)
to maxillary sinus ~ One adjacent tooth  Count (%) 11.1) 2 (16.7) 1(11.1) 4 (19.0) 8 (15.7)
2 adjacent teeth Count (%) 77.8) 8 (66.7) 4 (44.4) 12 (57.1) 31 (60.8)
3 adjacent teeth Count (%) 0.0) 1(8.3) 1(11.1) 0 (0.0) 2 (3.9)
Total Count (%) 100.0) 12(100.0) 9(100.0) 21(100.0) 51 (100.0)

Table V. Number of adjacent teeth according to pneumatization level of the maxillary sinus in the distal/antral wall.

Distal antral measure

Grade 1 Grade 2 Grade 3 Grade 4 Total
Teeth adjacent No teeth adjacent Count (%) 16.7) 0(0.0) 5(29.4) 4(21.1) 10 (19.6)
to maxillary One tooth adjacent  Count (%) 16.7) 1(11.1) 1(5.9) 5 (26.3) 8 (15.7)
sinus 2 teeth adjacent Count (%) 50.0) 8 (88.9) 11 (64.7) 9 (47.4) 31 (60.8)
3 teeth adjacent Count (%) 16.7) 0 (0.0) 0 (0.0) 1(5.3) 2 (3.9)
Total Count (%) 100.0) 9(100.0) 17 (100.0) 19(100.0) 51 (100.0)
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have lost teeth in the upper jaw, which might show a
probability of maxillary sinus pneumatization.'®

Tooth loss determines important functional and
morphological changes in the cervical/mandibular
cranial system. These changes can be observed at
oral and extra-oral levels, extra-oral changes depend
on location of the lost tooth. Main morphological
oral changes are established by the progressive
loss of height and thickness of the alveolar process.
Resorption pattern of the alveolar process varies
according to whether the lost tooth is in upper or
lower location, since maxillary resorption pattern is
described as centripetal, differing from mandibular
resorption pattern which is described as centrifuge.'”'®

In the lower jaw, dental arch exhibits different
anatomical relationships depending on the tooth, 4
dental groups are recognized: a) with respect to the nasal
cavity floor, these are mainly the incisor group, b) with
respect to the canine abutment, it might be said through
a lateral direction to the lateral wall of the nasal cavity
and through a medial direction to the medial and anterior
wall of the maxillary sinus, the canine tooth is described
in this region, c) with respect to the maxillary sinus,
this group comprises premolars and first and second
molars, d) with respect to the tuberosity of the jaw, third
molars are mainly found in this group. These anatomical
relationships might vary according to the pnematization
grade of the maxillary sinus; this situation is exacerbated
when a tooth is lost, in which case pneumatization
toward the sinus’ anterolateral wall as well as to the
jaw’s tuberosity are described. Thus, alveolar process
height is altered due to alveolar resorption as well as
pneumatization of the maxillary sinus.'®

CONCLUSION

We might say that, based on results collected in
the present study, it could be proposed that tooth loss
affects maxillary sinus’ pneumatization. According to
results in the present study it was found that greater
grade of maxillary sinus pneumatization could be
observed when there were at least two teeth adjacent
to the edentulous side.

REFERENCES

1. Herrero M, Picén M, Almeida F, Truijillo L, Nufez J, Prieto A.
382 elevaciones de seno con técnica de ventana lateral y uso
de biomaterial de relleno. Rev Esp Cirug Oral y Maxilofac.
2011; 33 (3): 109-113.

2. Ruiz CC, Jiménez LF, Guzman CL. Valoracién de la distorsion
vertical de radiografias panoramicas mandibulares. Rev Dent
Chile. 2005; 96 (3): 17-20.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

Rojas F, Figueroa M, Diaz V. Estudio comparativo de la
especificidad dimensional del Cone Beam y la radiografia
panoramica digital. Rev Clin Periodoncia Implantol Rehabil
Oral. 2009; 2 (3): 157-160.

Misch CE. Maxillary sinus augmentation for endosteal implants:
organized alternative treatment plans. Int J Oral Implantol.
1987; 4 (2): 49-58.

Sato |, Kawai T, Yoshida S, Miwa Y, Imura K, Asaumi R et al.
Observing the bony canal structure of the human maxillary
sinus in Japanese cadavers using cone beam CT. Okajimas
Folia Anat Jpn. 2010; 87 (3): 123-128.

Al-Swiahb JN, Al Dousary SH. Computer-aided endoscopic
sinus surgery: a retrospective comparative study. Ann Saudi
Med. 2010; 30 (2): 149-152.

Earwaker J. Anatomic variants in sinonasal CT. Radiographics.
1993; 13 (2): 381-415.

Zinreich SJ, Kennedy DW, Rosenbaum AE, Gayler BW, Kumar
AJ, Stammberger H. Paranasal sinuses: CT imaging requirements
for endoscopic surgery. Radiology. 1987; 163 (3): 769-775.
Granstrom G, Grondahl HG. Imaging of osseointegrated implants
in the temporal bone by accuitomo 3-dimensional cone beam
computed tomography. Otol Neurotol. 2011; 32 (2): 199-203.
Sonkens JW, Harnsberger HR, Blanch GM, Babbel RW, Hunt S.
The impact of screening sinus CT on the planning of functional
endoscopic sinus surgery. Otolaryngol Head Neck Surg. 1991;
105 (6): 802-813.

. Vogl TJ, Harth M, Siebenhand! P. Different imaging techniques

in the head and neck: Assets and drawbacks. World J Radiol.
2010; 2 (6): 224-229.

Quereshy FA, Savell TA, Palomo JM. Applications of cone beam
computed tomography in the practice of oral and maxillofacial
surgery. J Oral Maxillofac Surg. 2008; 66 (4): 791-796.

De Vos W, Casselman J, Swennen GR. Cone-beam
computerized tomography (CBCT) imaging of the oral and
maxillofacial region: a systematic review of the literature. Int J
Oral Maxillofac Surg. 2009; 38 (6): 609-625.

Scarfe WC, Farman AG, Sukovic P. Clinical applications of
cone-beam computed tomography in dental practice. J Can
Dent Assoc. 2006; 72 (1): 75-80.

Diaz-Montes P. Factores asociados al edentulismo en pacientes
diagnosticados en la Clinica de la Facultad de Odontologia
UNMSM [Tesis Bach UNMSM]. Universidad Nacional Mayor de
San Marcos; 2009.

Osorio-Sanchez P. Estudio descriptivo restrospectivo de los
tratamientos realizados en la Clinica de Protesis Removible de la
Facultad de Odontologia de la Universidad de Chile en el periodo
2009-2012 [Tesis]. Santiago, Chile: Universidad de Chile; 2015.
Séez-Carriera R, Carmona M, Jiménez-Quintana Z, Alfaro X.
Cambios bucales en el adulto mayor. Rev Cubana Estomatol.
2007; 44 (4).

Restsch A, Mojan P. The orodental situation of aged patients
hospitalized at the Hospital Geriatric of Genova. Schweiz
Monastsscir Zahnmed. 1995; 105 (12): 1523-1528.

Bulton F, Velasco O. Odontoestomatologia geridtrica: la
atencion odontoldgica integral. Madrid: Convencion Editorial .
M.; 1996. pp. 632-648.

Mailing address:
Sixto Garcia Linares
E-mail: sgarcia@continental.edu.pe



	Maxillary sinus pneumatization prevalencein Military Geriatric Hospital population

