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EDITORIAL

Las bacterias nunca fueron nuestras enemigas

L Américo Duran Gutiérrez*

* Estomatdlogo pediatra adscrito al Instituto Nacional de Pediatria

Durante la historia de la evolucion, los microorganis-
mos han estado con nosotros conviviendo de manera
pacifica. Los seres humanos somos portadores de hon-
gos, virus, parasitos y bacterias, las cuales en conjun-
to representan un nimero mayor a las mismas células
de muestro organismo. Su peso bruto representa entre
uno y dos kilogramos del peso total de un adulto.

En la creencia de que el ser humano se salva de
posibles enfermedades, se esta librando una batalla
constante contra los gérmenes y ahora el precio que
se paga es muy alto. Se ha calculado que un humano
tiene cerca de 37 hillones (miles de millones) de células
corpéreas y por cada una de ellas hay cerca de 1.3
bacterias, es decir, unos 48 billones. Esto sin contar el
namero de virus, que ronda en unos 60 billones. Ade-
mas, en el cuerpo habitan varios miles de millones de
hongos y millones de 4caros, todos en armonia.*

Entonces ¢ cual es el problema?, y especificamente
¢cual es el problema en la cavidad bucal? El ser huma-
no antiguo, en su época de recolector y cazador, con-
sumia un tipo de dieta que establecia una biodiversidad
suficiente, ya que los alimentos probablemente conte-
nian abundantes gérmenes y bacterias, lo cual impedia
el dominio de una bacteria en particular. Sin embargo,
al establecerse en sociedades sedentarias, se empe-
z6 a consumir alimentos cosechados y domesticados,
ricos en almidones, azucares y harinas procesadas, lo
que permitié la proliferacién de bacterias capaces de
metabolizar estos sustratos, desplazando al resto de
bacterias. Asi fue que la misma evolucién provocd que
la biodiversidad bacteriana de la boca y de todo el trac-
to gastrointestinal cambiara, torndndose acidogénica
en la cavidad bucal, debido a que el sustrato que se

Citar como: Durén GLA. Las bacterias nunca fueron nuestras enemigas.
Rev Odont Mex. 2020; 24 (2): 88-89.
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obtuvo del cambio de dieta era cada vez mas éacido. En
craneos humanos antiguos se observa una tendencia
a presentar problemas de atricién y trauma dentoal-
veolar, mientras que en épocas mas recientes la salud
dental se ve més deteriorada por caries.

RECOMENDACIONES

La verdadera clave es provocar un equilibrio entre
poderes, realizar una tregua entre rivales es en mu-
chisimas ocasiones la mejor opcién, asi que aqui se
muestran tres herramientas en las cuales podemos
actuar para fomentar este equilibrio de estas valiosas
bacterias que viven en la cavidad bucal. En el area de
la Quimica, fomentar un aporte de fosfato calcio y fluor
para la remineralizacion, cremas dentales especiales
que aporten estos elementos al esmalte dental, ade-
mas, una dieta alcalina, 85% verduras y frutas crudas
repercutira en el microbioma, haciéndolo menos écido;
con esto también mejorara la calidad de vida de cual-
quier individuo, porque en general el organismo seré
mas alcalino. Aunado a esto, si fuera necesario y des-
pués de un examen exhaustivo, se proporcionaréd una
terapia de choque si el recuento bacteriano es muy alto
(clorhexidina 0.12% con las indicaciones especificas).?

En el area Fisica/Mecanica, remocion eficiente de
la placa dentobacteriana (PDB),* desorganizacion del
biforme, bajo el dogma de que no estamos eliminando
bacterias, sblo se controlan para que su funcién sea
benéfica para los dientes y para todo el organismo.

Y en el &rea Bioldgica, fomentar el crecimiento y la
biodiversidad bacteriana por medio de los probiéticos”
y consumo de fibra, asi como la disminucién de carbo-
hidratos fermentables en nuestra dieta.

En conclusién, una nueva filosofia en materia de
prevencién habra de conducir a resultados diferentes,
en donde se considere a la bacterias como benéficas
y coadyuvantes para la salud bucal, en donde se le dé
la importancia al microbioma y al futuro de la salud bu-
cal, inseparable de la salud sistémica, y lo més impor-
tante, recordar que no es una guerra, por el contrario,
es un pacto de alianza con las bacterias.
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Editorial

Bacteria were never our enemy
L Américo Duran Gutiérrez*
* Estomatologo. Instituto Nacional de Pediatria.

During the history of the evolution the
microorganisms have been with us coexisting in
a peaceful way. The human beings are carriers of
fungi, parasites, virus and bacteria which altogether
represent a number higher than to number of cells of
our body. Its gross weight represents between one
and two kilograms of the total weight of an adult.

In the belief that the human being is saved from
possible diseases, a constant battle is being fought
against germs and now, the price being paid is very high.
It has been calculated that a human being has about
37 trillion (millions of millions) of cells and for each one
of them there are about 1.3 bacteria, that is, about 48
trillion. This is not counting the number of viruses, which
is around 60 trillion. In addition, several billion of fungi
and millions of mites live in the body. All in harmony.*

So, what is the problem? And specifically, what is the
problem in the oral cavity? The ancient human being,
in the collector and hunter era, his diet established a
sufficient biodiversity, since the food probably contained
abundant germs and bacteria, which prevented
the dominance of a particular bacterium. However,
when sedentary societies were established, in which
harvested and domesticated foods rich in starches,
sugars and processed flours began to be consumed,
they allowed the proliferation of bacteria capable of
metabolizing these substrates, displacing the rest of the
bacteria. Thus, the same evolution caused the bacterial
biodiversity of the mouth and the entire gastrointestinal
tract to change, becoming acidogenic in the oral cavity
because the substrate obtained from the change in
diet was increasingly acidic. In ancient human skulls
there is a tendency to present problems of attrition and
dentoalveolar trauma, while in more recent times dental
health is more deteriorated.

RECOMMENDATIONS

The real key is to promote a balance between
powers, making a truce between rivals is in many

occasions the best option, so here are three tools in
which we can act to promote this balance of these
valuable bacteria that live in the oral cavity. In the
Chemistry area, encourage a contribution of calcium
phosphate and fluoride for re mineralization, special
toothpastes that provide these elements to the enamel,
in addition, an alkaline diet, 85% raw vegetables
and fruits will impact the microbiome, making it less
acidic, this will also improve the quality of life of any
individual, because in general the body will be more
alkaline. In addition, if necessary and after a thorough
examination, shock therapy will be provided if the
bacterial count is very high (chlorhexidine 0.12% with
the specific indications).?

In the Physical/Mechanical area, the efficient
removal of the dentobacterial plaque,® disorganization
of the biform, under the dogma that we are not
eliminating bacteria, they are only controlled so that
their function is beneficial for the teeth and for the
whole organism. In the Biological area, to promote
the growth and the bacterial biodiversity by means
of probiotics® and fiber consumption as well as the
decrease of fermentable carbohydrates in our diet.

So in conclusion, a new philosophy on prevention
will lead to different results, where bacteria are
considered as beneficial and adjuvant to oral health,
where the importance is given to the Microbiome,
and the future of oral and systemic health and most
importantly, remember that it is not a war, but on the
contrary, is a pact of alliance with the bacteria.
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Efecto aclarante del acido clorhidrico (18%o) y el acido fosférico
(37%) sobre el esmalte dental. Estudio experimental in vitro

Carla Herrera Pastor,” Raul Rojas Ortega,” Jorge Girano Castafios,*
Brenda Vergara Pinto,* Yuri Castro-Rodriguez®

* Universidad Norbert Wiener. Lima, Pera.
$ Universidad Nacional Mayor de San Marcos. Lima, Per.

RESUMEN

Introduccion: La microabrasion es un procedimiento conservador
y controlado que remueve una parte superficial del esmalte y que
se utiliza en la técnica de blanqueamiento dental. Existen distintos
agentes microabrasivos y sus resultados sobre el blanqueamiento
son diversos. Objetivo: Evaluar el efecto aclarante del 4cido clor-
hidrico al 18% (HCI 18%) y acido fosforico al 37% (H,PO, 37%)
en piezas dentales de origen bovino. Material y métodos: Estudio
experimental, in vitro que utilizé 74 piezas dentales permanentes,
las cuales fueron pigmentadas con café molido por un periodo de
48 horas. Las muestras fueron divididas en dos grupos (n = 37),
segun el acido utilizado; grupo 1: HCI18% + piedra pdmez, realiza-
do con cepillo para profilaxis; grupo 2: H,PO, 37% + piedra pémez,
empleando caucho para profilaxis. El cambio de color se midié con
una guia de color visual, VITA Toothguide 3D- MASTER?®, antes y
después del grabado &cido. Resultados: Estadisticamente la mi-
croabrasion mecéanica con HCI 18% genera mayor cambio de co-
loracion en piezas bovinas pigmentadas, que la de H,PO, 37%(p
< 0.01); asimismo, existe cambio de coloracion dental en piezas
tratadas con H,PO, 37% y HCI18% antes y después del tratamien-
to (p < 0.001). Conclusion: Ambas técnicas empleadas mostraron
efectividad en cuanto al cambio de coloracién dental.

Palabras clave: Acido clorhidrico, blanqueamiento de dientes, mi-
croabrasion, esmalte.

INTRODUCCION

En la actualidad, se opta por tratamientos esté-
ticos de resultados inmediatos para la correccién

Recibido: Abril 2019. Aceptado: Octubre 2019.
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de las pigmentaciones presentes en los dientes;
sin embargo, existen manchas en el esmalte dental
gue no son eliminados completamente después de
un aclaramiento dental convencional, ni pueden ser
cubiertos facilmente por carillas de cerémero, resi-
nas o porcelana, debido al espesor que presentan
las manchas.'® Estos pigmentos pueden presentar
varias tonalidades, ya sean marrones o blanqueci-
nos y probablemente pueden estar relacionados a
hipoplasias de esmalte, fluorosis dental, caries den-
tal inactiva, entre otros.*®

Desde los afnos 1980, se ha desarrollado y mejora-
do la microabrasion como una alternativa terapéutica
para eliminar las manchas presentes en el esmalte
dental.® El procedimiento consiste en generar una ero-
sién y abrasién microscoépica, empleando la mezcla
de un acido con piedra pomez.®

La microabrasidon es un procedimiento conservador
y controlado para la remocién superficial del esmalte
mediante una ligera abrasion y erosion simultanea con
un compuesto especial, sobre una cara microscépica
del esmalte respetando el tejido adamantino sano.?*’
Se encuentran dentro de la microabrasién mecénica
dos técnicas mas utilizadas: técnica de acido clorhi-
drico al 18% y la del acido fosforico al 37%, ambas en
compania de piedra pdmez de grano extrafino.®*°

Diversos estudios han demostrado que el trata-
miento con microabrasion mecénica es efectivo para
la eliminacién de manchas de origen extrinseco e
intrinseco;* asimismo, produce sobre el esmalte un
aspecto liso y brilloso.?*> McCloskey*® decidi6é dismi-
nuir la concentracion del acido clorhidrico del 36 a un
18% obteniendo buenos resultados en los tratamien-
tos realizados. Mas adelante Croll y Cavanaugh en
1986 incorporaron a la técnica ya trabajada, el uso
de piedra pdmez de grano extrafino a la solucién de
acido clorhidrico al 18% y con la ayuda de un palillo
de madera y de manera manual con una presién firme
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y constante se genera una erosion y abrasion minima-
mente invasiva sobre la superficie del esmalte.

En algin momento, este procedimiento fue emplea-
do como una técnica de blanqueamiento dental;**°
sin embargo, tras una revision respecto a la accion
del &cido clorhidrico sobre el esmalte dental, podemos
afirmar que no es lo correcto.*® El acido, al entrar en
contacto con el esmalte, no actia de manera selecti-
va, descalcifica tanto tejido sano como defectuoso, asi
como estimula la formacion de sal de calcio o fésfo-
ro, que al precipitar impide al &cido seguir penetrando
en la dentina.'”*° El &cido clorhidrico actia como un
agente descalcificador, ablanda y disuelve el esmalte;
sin embargo, no hay liberaciéon de oxigeno o peroxi-
do, que son los responsables directos de producir un
blanqueamiento propiamente dicho.'® En la presente
investigacion, fue evaluado el efecto aclarador del aci-
do clorhidrico al 18% (HCI 18%) y acido fosférico al
37% (H,PO, 37%) sobre el esmalte de piezas dentales
de origen bovino.

MATERIAL Y METODOS

Este estudio fue experimental, prospectivo y longi-
tudinal (in vitro). Para este fin, fueron seleccionados
74 incisivos sanos de bovinos, debido a que la compo-
sicion quimica y estructura de estos es muy similar a
la de los humanos. Los dientes bovinos fueron obteni-
dos a partir de un camal, previo permiso para extraer
los dientes a los animales. Al ser extraidos, fueron
colocados en una solucidn salina de cloruro de sodio
al 0.9%, luego, se les realizé un raspado y alisado ra-
dicular, con el fin de eliminar todo tejido blando rema-
nente. Después, los especimenes fueron sumergidos
en café durante 48 horas con el objetivo de crear o si-
mular manchas por agentes extrinsecos en las piezas
dentales. Los 74 incisivos bovinos fueron distribuidos
al azar en dos grupos de 37 piezas; asimismo, cada
pieza dental bovina fue protegida con cera rosada a
nivel de las raices con la finalidad de proteger al in-
vestigador del contacto directo con los acidos.

Para ser incluidos en el presente estudio, los dien-
tes bovinos deberian presentar un buen estado de la
porcién coronaria, sin lesiones cariosas, sin pigmentos
y presentar tonalidades blanquecinas. Por otra parte,
se excluyeron piezas dentarias pigmentadas, con frac-
turas coronarias, con lesiones cariosas, presencia de
anomalias de forma como macrodoncias, bordes irre-
gulares, presencia de cuspides y/o perlas del esmalte.

Los procedimientos experimentales fueron reali-
zados en el laboratorio de materiales dentales de la
Facultad de Estomatologia de la Universidad Privada
Norbert Wiener. Como primer paso, todos los especi-

menes fueron rotulados numéricamente del 1 al 74,
con un marcador a aprueba de agua, realizandose la
toma de color inicial con la guia de color VITA Tooth-
guide 3D-MASTER. Se realizé la profilaxis con piedra
pbémez extrafino y cepillo para profilaxis a baja veloci-
dad, el paso siguiente consistio en colocar proporcio-
nes iguales de la solucion de &cido clorhidrico al 18%
y piedra pdmez, en un vaso dappen, hasta formar una
pasta humeda y espesa. Con ayuda de un cepillo para
profilaxis y a baja velocidad, se procedié a colocar la
mezcla en la superficie del esmalte a tratar, durante
10 segundos, seguido de un enjuague profuso, se su-
mergio la muestra en una solucion de bicarbonato de
sodio y agua, con el objetivo de contrarrestar el efec-
to acido. Para aplicar la otra técnica, se coloc6 en un
vaso dappen acido fosforico al 37% y piedra pémez
en proporcion 1:1; la mezcla obtenida fue llevada a la
superficie del esmalte a tratar. Con ayuda de un mi-
crobrush y caucho para pulir resina a baja velocidad,
con presion firme se trabajé la zona a aclarar durante
un periodo de 10 segundos, seguido de un lavado pro-
fuso y toma de color con la guia VITA Toothguide 3D-
MASTER (Figura 1). Los acidos fueron obtenidos de
forma comercial: acido clorhidrico 18% (Clarident TA®)
y acido fosforico al 37% (Total Etch®); piedra pomez
(IMICRYL®), caucho dental (Smedent®) y discos para
pulido de 9.5 mm (Polishing Discs®).

Al finalizar, en ambas técnicas se realiz6 un pulido
a baja velocidad con ayuda de un disco Sof-Lex extra-
fino con un caucho de pulir resina y se dejo con fluor
gel neutro durante cuatro minutos, para luego realizar
la toma de color definitivo (Figura 2).

El andlisis estadistico se realiz6 utilizando el soft-
ware SPSS 22.0 (SPSS Inc., Chicago, IL, USA). Los
datos fueron analizados con la prueba estadistica de
rangos de Wilcoxon, ademas, se aplico la prueba es-
tadistica de U de Mann Whitney para evaluar diferen-
cias entre grupos. El estudio se llevo a cabo con un
nivel de significancia de 0.05.

RESULTADOS

Se observo que al comparar los cambios visuales,
antes y después de emplear microabrasion mecéanica
con la técnica de acido fosforico al 37%, se hallaron
diferencias estadisticamente significativas (p < 0.01),
antes del tratamiento con acido fosférico al 37%, la pro-
porcién de piezas dentales con coloracion 1M1 fue de
13.5%; luego de la aplicacién de acido fosforico al 37%
la proporcion de piezas dentales con coloracién de 1M1
fue de 37.7% (Tabla 1 y Figura 3). De igual manera,
la técnica de &cido clorhidrico al 18% mostré una dife-
rencia estadisticamente significativa entre el antes y el
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Figura 1:

A) Uso de cepillo para profilaxis.
B) Aplicacion de acido ortofos-
férico al 37%. C) Pulido profilac-
tico. D) Pulido con cauchos
para resina.

A) Use of a brush for
prophylaxis. B) Application of
37% orthophosphoric acid.
C) Prophylactic polishing.

D) Polished with resin rubber.

después de la aplicacion de la técnica (p < 0.01) (Tabla
2y Figura 4). Se pudo observar que antes del procedi-
miento se registré que el 21.6% de las piezas dentales
mostraron un color de 1M1, después del tratamiento se
observo que la proporcién de piezas con color 1M1 fue
del 67.6%. Por ultimo, cuando se compararon los dos
grupos antes del procedimiento con las dos técnicas

no se hallaron diferencias estadisticamente significati-
vas; sin embargo, una vez aplicadas y al ser compara-
das, se pudo observar que después de la aplicacién de
acido clorhidrico al 18% y acido fosférico al 37% si se
hallé una diferencia estadistica p < 0.01 encontrandose
mayor proporcion en la coloracion de 1M1 en la técnica
de &cido clorhidrico 18%.

Figura 2:

A) Aislamiento de la corona
dentaria con cera. B) Corona
dentaria luego de la aplicacion
de &cido clorhidrico al 18%.

C) Pieza dentaria extraida e
higienizada. D) Corona dentaria
luego de la aplicacion de acido
fosférico al 37%.

A) Isolation of the dental crown
using wax. B) Dental crown after
applying 18% hydrochloric acid.
C) Tooth piece extracted and
sanitized. D) Dental crown after
applying of 37% phosphoric acid.
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Tabla 1: Cambio de coloracion dental en piezas bovinas
pigmentada utilizando microabrasion mecanica
con la técnica de acido fosforico al 37%.

Color change in pigmented bovine dental pieces
using mechanical microabrasion with 37%
phosphoric acid technique.

Acido fosférico 37%

Antes
(n, %)

Después
(n, %)

0M3
1M1
1M2
2L1.5
2M1
2M2
2R1.5
2R2.5
3L1.5
3M1
3M2
3R1.5
3R2.5
425
5M1
Total
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37 (100.0)

p 0.00 Prueba de Wilcoxon.
DISCUSION

La microabrasiébn mecanica es un tratamiento con-
servador, en el cual la superficie del esmalte es some-
tida a una accién combinada de un acido y un agente
abrasivo, con el fin de remover algun tipo de pigmen-
to, mancha o defecto en la estructura del esmalte den-
tario. Debemos tener en cuenta que para el presente
estudio se emple6 una guia de color Vita Toothguide
3D-master, la cual contiene una amplia gama de co-
lores, con seis grupos principales: 0, 1, 2, 3, 4, 5 de
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los cuales 0 se aproxima al color més claro; y subgru-
pos en los que se identifican los colores propiamen-
te dichos: OM1, OM2, OM3, 1M1, 1M2, 2L.1.5, 2L2.5,
2M1, 2M2, 2M3, 2R1.5, 2R2.5, 3L1.5, 3L2.5, 3MA1,
3M2, 3M3, 3R1.5, 3R2.5, 4L1.5, 4L.2.5, 4M1, 4M2,
4M3, 4R1.5, 4R2.5, 5M1, 5M2. Los resultados obteni-
dos en esta investigacion sefialan que, al evaluar los
cambios de coloracion dental en piezas bovinas pig-
mentadas, utilizando microabrasién mecanica con las
técnicas de &cido clorhidrico al 18% y acido fosférico
al 37%, se pudo comprobar la efectividad de ambas
técnicas, donde se observo la disminucién parcial y/o
total de los pigmentos o0 manchas presentes en todos
los 6rganos dentarios tratados, lo cual concuerda con
lo afirmado por Sinha y colaboradores® en un estudio
comparativo in vivo, quienes obtuvieron resultados es-
tadisticamente significativos en cuanto a la reduccion
de las opacidades de puntos blancos, la intensidad de
las manchas y el &rea total ocupada por las manchas
en los dientes de fluorosis leve y moderado, tras el
empleo de microabrasion mecanica con las técnicas
de &cido clorhidrico al 18% y &cido fosférico al 37%.
Al comparar la efectividad de las técnicas en cuanto
a mayor cambio de coloracion, hubo diferencia signi-
ficativa, siendo el valor p < 0.01, es decir, estadistica-
mente la técnica de &cido clorhidrico al 18% genera
mayor cambio de coloracién que la técnica de acido
fosforico al 37%.

Nevéarez y su equipo* desarrollaron un estudio con
el objetivo de medir cambios de coloracion, sensi-
bilidad y satisfaccion estética del paciente, aplican-
do &cido clorhidrico al 18%; se obtuvieron resulta-
dos favorables, con la desaparicion de las manchas
parduscas en un 100% de las zonas de interés, no
hubo presencia de sensibilidad y la satisfaccién del
caso fue total, lo que concuerda con Sheoran y su
equipo,?* quienes realizaron un estudio in vivo para
evaluar la efectividad de dos materiales ( HCI18% y
H,OP, 37%) en la desaparicion de manchas opacas,

Figura 3:

Cambio de coloracién dental en

. Antes

piezas bovinas pigmentada utili-

Porcentaje

zando microabrasién mecéanica

Después P . , .
. P con la técnica de acido fosférico

al 37%.

Color change in pigmented
bovine dental pieces using
mechanical microabrasion with
37% phosphoric acid technique.
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obteniendo como resultado la satisfaccion total del
paciente terminado el tratamiento con un valor p <
0.001; asimismo, se observé que después del trata-
miento de microabrasién no hubo presencia de sen-
sibilidad, resultados respaldados por Segundo Donly
y colaboradores,*? quienes sefialan que, tras la mi-
croabrasion con &cido clorhidrico, se genera la for-
macién de un esmalte atipico, con nuevas caracte-
risticas de lisuray brillo, provenientes del proceso de
erosion y abrasion. Esa estructura microabrasionada
esta constituida de una camada densamente minera-
lizada debido a la compactacion de los subproductos
minerales sobre el esmalte, con nuevas propiedades
Opticas llamado «esmalte glaseado». Como conse-
cuencia, la superficie microabrasionada es mas re-
sistente a desmineralizaciones y a ser colonizado por
S. mutans. Esto explica que es menos probable la
presencia de sensibilidad debido a que, al formarse
una capa densa sobre la superficie del esmalte, éste
impide que el &cido siga penetrando.

Del mismo modo, Celik y colaboradores?? llevaron a
cabo un estudio con el objetivo de comparar in vivo la
eficacia de la microabrasiébn mecanica sola y en com-
binacion con blanqueamiento, obteniendo como resul-
tado, en cuanto a satisfaccion del individuo, puntua-
ciones mas altas en comparaciéon a la microabrasién
sola pese a que la microabrasion no provocé sensi-
bilidad durante el procedimiento, concluyeron que la
microabrasion combinada es mas eficiente sélo en
dientes fluoréticos. Resultado respaldado por Franco
y Su equipo,? quienes realizaron un estudio in vitro
e in situ para evaluar los efectos de la combinacién
de microabrasion de esmalte y blanqueamiento dental
segun las variables microdureza y rugosidad, obte-
niendo resultados estadisticamente significativos, que
la microdureza se redujo independientemente a que
se combinara con el blanqueamiento dental, aunque
la saliva humana restableci6 la microdureza del es-
malte, llegando a la conclusion que el blanqueamiento

Tabla 2: Cambio de coloracion dental en piezas bovinas
pigmentada utilizando microabrasion mecanica
con la técnica de acido clorhidrico al 18%.
Color change in pigmented bovine dental pieces using
mechanical microabrasion with 18% hydrochloric acid technique.

18% Hydrochloricacid
Antes Después
(n, %) (n, %)
0M3 4(10.8)
1M1 8 (21.6) 25 (67.6)
1M2 1(2.7) 1(27)
2L1.5 5(13.5) 0(0.0)
2M1 7(18.9) 127)
2Mm2 0(0.0) 3(8.1)
2M3 5 (13.5) 127)
2R2.5 0(0.0)
3L1.5 2(5.4)
3m1 2(5.4)
3m2 0(0.0)
3R1.5 3(8.1) 1(27)
3R2.5 1(2.7) 0(0.0)
4125 1(2.7) 0(0.0)
4m 1(27)
5M1 2 (5.4)
Total 37 (100.0) 37 (100.0)

dental no causa dafios importantes al esmalte microa-
brasionado y que sdlo la saliva humana recupera la
microdureza. De igual modo, Fernandes y colabora-
dores? concluyeron que la microabrasiéon de esmalte
combinada con blanqueamiento dental es un método
alternativo conservador y seguro para tratar fluorosis.

Durante el desarrollo de la presente investigacion,
se hallaron datos importantes que no encontramos en
ninguna otra publicacién. Dado que la principal fun-
cion del acido fosforico al 37% es desmineralizar y
deshidrata la superficie del esmalte, creando una apa-

Figura 4:

Cambio de coloracion dental en
piezas bovinas pigmentada

utilizando microabrasién

Bl Antes

mecanica con la técnica de
acido clorhidrico al 18%.

Porcentaje

Il Después

Color change in pigmented

bovine dental pieces using
mechanical microabrasion
with 18% hydrochloric acid

technique.




Revista Odontolégica Mexicana 2020; 24 (2): 90-98

95

riencia méas opaca y de color blanco tiza, por lo tanto,
una falsa percepcion del color después de una prime-
ra aplicacion; por esto, se volvio a tomar el color de
todas las piezas dentales ya tratadas pasadas las 24
horas. El color mas frecuente encontrado en ambas
técnicas esta representado por la escala 1M1 de la
guia de color Vita 3D-Master, siendo considerado uno
de los colores mas claros presentes en la gama de
colores ya mencionado anteriormente.

CONCLUSIONES

» Aplicar las técnicas del presente estudio en sujetos
con diferente alteracion que la presentada, como
se mencionod anteriormente, las técnicas estan in-
dicadas para pigmentaciones extrinsecas e intrin-
secas, siempre y cuando no superen los limites de
profundidad (no mayor a 0.2 mm).

« Emplear aditamentos para pulir resina de grano
fino o extrafino, con el fin de generar el menor des-
gaste posible, de preferencia caucho y cepillo para
profilaxis.

» Se recomienda no exceder un nUmero mayor a cin-
co aplicaciones por sesidn para ambas técnicas,
por un periodo no mayor a 20 segundos.

« Poner mayor interés en el correcto diagnéstico y
tratamiento para los dientes con alteraciones de
color a nivel de esmalte.
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Bleaching effect of hydrochloric acid
(18%) and phosphoric acid (37%) on tooth
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ABSTRACT

Introduction: Microabrasion is a conservative and controlled
procedure that removes a superficial layer of enamel and is used to
bleaching teeth. There are different microabrasive agents and their
results on bleaching are diverse. Aim: To evaluate the bleaching
effect of 18% hydrochloric acid (18% HCI) and 37% phosphoric acid
(37% H,PO, ) in bovine dental pieces. Material and method: In this
experimental in vitro study, 74 permanent dental pieces pigmented
with ground coffee for 48 hours were used. The specimens were
divided into two groups (n = 37), according to the acid used: group1:
18% HCI+ pumice stone, carried out with a prophylaxis brush; group
2: 37% H,PO,+ pumice stone, using rubber for prophylaxis. Color

change was measured with a VITA Toothguide 3D-MASTER® visual
shade guide, before and after acid etching. Results: Statistically,
mechanical microabrasion with 18%HCI produce a greater color
change in pigmented bovine pieces, than that of 37% H,PO, (p <
0.01); likewise, there is a color change in tooth pieces treated with
37% H,PO, and 18% HCI before and after treatment (p < 0.001).
Conclusion: Both techniques showed effectiveness in terms of
changingtooth color.

Keywords: Hydrochloric acid, teeth bleaching, enamel,
microabrasion.

INTRODUCTION

Currently aesthetic treatments with immediate
results are chosen to correct the pigmentation in the
teeth; however, there are pigmentations in the dental
enamel that are not completely removed using a
conventional teethbleaching, nor can they be easily
covered by ceromer, resin or porcelain veneers,
due to the thickness of the pigmentations.'® These
pigments can present some shades, whether brown
or whitish, and can probably be related to enamel
hypoplasia, dental fluorosis, inactive dental caries,
among others.**

Since 80’s of last century, microabrasion has been
developed and improved as a therapeutic alternative to
remove stains from tooth enamel. The procedure consists
of generating a microscopic erosion and abrasion, using
the mixture of an acid with pumice stone.®

Microabrasion is a conservative and controlled
procedure for the superficial removal of the enamel
through of a slight abrasion and simultaneous erosion
with a special compound, on a microscopic surface
of the enamel, respecting the healthy adamantine
tissue.?*” Within mechanical microabrasion, the two
most widely used techniques are 18% hydrochloric
acid and 37% phosphoric acid, both with the use of
extra-fine grain pumice stone.®*°

Several studies have shown that mechanical
microabrasion treatment is effective in removing
pigmentations, both extrinsic and intrinsic;* likewise,
it produces a smooth and shiny appearance on
the enamel.?*?> McCloskey®® decided to reduce the
concentration of hydrochloric acid from 36 to 18%,
obtaining good results in the treatments carried out.
Later, Croll and Cavanaugh in 1986,'* incorporated
the use of extra fine grain pumice stone to the 18%
hydrochloric acid solution, using a wooden toothpick
and applying firm and constant manual pressure,
producing minimally invasive erosion and abrasion on
the enamel surface.

At some time this procedure was used as a
bleaching teeth technique;'**> however, after a review
regarding the action of hydrochloric acid on dental
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enamel, we can affirm that it is not the right thing to
do.*® Upon contact with enamel, the acid does not act
selectively, decalcifying both healthy and defective
tissue and stimulates the formation of calcium or
phosphorus salt which, when precipitated, prevent
the acid from penetrating the dentin.*”** Hydrochloric
acid acts as a descaling agent, softens and dissolves
the enamel; however, there is no release of oxygen or
peroxide, which are directly responsible for producing
a bleaching itself.'® The aim of the present report was
to evaluate the bleaching effect of 18% hydrochloric
acid (18% HCI) and 37% phosphoric acid (37% H,PO,)
on the enamel of bovine dental pieces.

MATERIAL AND METHODS

An experimental, prospective and longitudinal in
vitro study was done. For this purpose, 74 healthy
bovine incisors were selected, because their chemical
composition and structure is very similar to that of
humans. Bovine teeth were obtained from a cattle
slaughterhouse, with permission to extract the teeth of
the animals. When dental pieces were extracted, they
were placed in 0.9% sodium chloride saline solution,
to be scraped and root smoothed to remove any
remaining soft tissue. Subsequently, the specimens
were immersed in coffee for 48 hours in order to create
or simulate pigmentations by extrinsic agents. All the
74 bovine incisors were randomly distributed into two
groups of 37 pieces each; likewise, the root of all
bovine teeth was protected with pink wax to avoid the
direct contact of acids with the fingertips of researcher.

To be included in the study, the bovine teeth
should be an intact crown, without carious and without
pigments or whitish tones. On the other hand, the
pigmented teeth or with coronal fractures, with carious
lesions, presence of shape anomalies, irregular edges
or cusps and/or enamel beads, were excluded.

The experimental procedure was performed in the
Dental Materials laboratory of Stomatology Faculty;
Universidad Privada Norbert Wiene. The first step
consisted of numerically labeling all the specimens
from 1 to 74, with a waterproof marker. Then the initial
color grading was taken using the VITA Toothguide
3D-MASTER® visual shade guide. Posteriorly,
prophylaxis was carried out with an extra fine pumice
stone and a low speed prophylaxis brush; the next
step consisted of placing equal quantity of the 18%
hydrochloric acid solution and pumice stone, in a
dappencup, until a thick, wet paste was form. With the
brush, the mixture was placed on the enamel surface
to be treated for 10 seconds, followed by a profuse
rinsing, the sample was immersed in a solution of

sodium bicarbonate and water, in order to counteract
the acid effect. The other study group used 37%
phosphoric acid solution and pumice stone in a 1:1
ratio. The mixture was brought to the enamel surface.
The mixture was was placed on the enamel surface
and a firm force was applied with a resin polishing
rubber and prophylaxis brush for 10 seconds. Then, a
profuse wash was carried out and a new color grading
was taken the tooth guide (Figure 1).The acids used in
this study were 18% hydrochloric acid (Clarident T.A®)
and 37% phosphoric acid (Total Etch®); pumice stone
(IMICRYL®), dental rubber (Smedent®) and 9.5mm
polishing discs (Polishing Discs®).

At the end, in both study groups, a low-speed
polishing was carried out using an extra-fine soflex
disc with a resin polishing rubber and then the samples
were placed at neutral fluorine gel for 4 min, to be
obtained the final color of the teeth (Figure 2).

The Statistical analysis was performed using
SPSS 22.0 software (SPSS Inc.®, Chicago, IL, USA).
The data were analyzed with the Wilcoxon rank test.
Additionally, the Mann Whitney U statistical test was
applied to assess differences between groups. The
study was carried out with a significance level of 0.05.

RESULTS

When comparing the visual changes before and
after using mechanical microabrasion, statistically
significant differences were found (p < 0.01): before
the treatment with 37% phosphoric acid, the proportion
of dental pieces with 1M1 coloration was 13.5%, after
applying it, the proportion of dental pieces with 1M1
staining was 37.7% (Table 1, Figure 3). Similarly, a
statistically significant difference was found between
before and after using the 18% hydrochloric acid
technique (p < 0.01) (Table 2, Figure 4). It was
observed that before the procedure 21.6% of dental
pieces showed a color of 1M1; after treatment, the
proportion of pieces with 1M1 color was 67.6%.
Finally, when the 2 groups were compared before the
procedure using the two techniques, no statistically
significant differences were found; however, once
applied and when compared, it was observed that
applying 18% hydrochloric acid and 37% phosphoric
acid, a statistical difference p < 0.01 was found,
finding a higher proportion incoloration of 1M1 in the
18% hydrochloric acid technique.

DISCUSSION

Mechanical microabrasion is a conservative
treatment, in which the enamel surface is subjected to
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a combined action of an acid and an abrasive agent,
in order to remove any pigment, stain or defect in
dental enamel structure. We must bear in mind that
for this study a VITA Toothguide 3D-MASTER visual
shade guide was used, which contains a wide range
of shades with 6 main groups: 0, 1, 2, 3, 4, 5 of which
0 is closest to the lightest color, and subgroups in
which the colors themselves are identified: OM1,
oM2, OM3, 1M1, 1M2, 2L1.5, 2L2.5, 2M1, 2M2,
2M3, 2R1.5, 2R2.5, 3L1.5, 3L2. 5, 3M1, 3M2, 3M3,
3R1.5, 3R2.5, 4L1.5, 4L.2.5, 4M1, 4M2, 4M3, 4R1.5,
4R2.5, 5M1, 5M2. When evaluating dental color
changes in pigmented bovine teeth using mechanical
microabrasion with 18% hydrochloric acid and 37%
phosphoric acid techniques, their effectiveness could
be verified, where the partial and / or total decrease
of pigments or stains present in all treated dental
pieces was observed. The afore mentioned agrees
with what was stated by Sinha et al.,?° in an in vivo
comparative study, obtaining statistically significant
results related to reduction of white point opacities, the
intensity of the stains and the total area occupied by
stains on fluorosis teeth with mild and moderate, after
use mechanical microabrasion with 18% hydrochloric
acid and 37% phosphoric acid techniques. When
comparing effectiveness of both techniques in terms
of a greater color change, there was a significant
difference with p < 0.01, that is, statistically the 18%
hydrochloric acid technique generates a greater color
change than the 37% phosphoric acid technique.
Nevarez et al.* carried out a study to measurecolor
changes in teeth, sensitivity and aesthetic satisfaction
of the patient, applying 18% hydrochloric acid.
This author obtained favorable results with the
disappearance of the brownish stains in 100% in
the areas of interest, there was no presence of
sensitivity and patient satisfaction was total. Sheoran
et al.?! performed an in vivo study to evaluate the
effectiveness of two materials (18% HCI and 37%
H3PO4) in disappearance of opaque stains. The result
obtained was the total satisfaction of the patient and
the treatment ended with a p value < 0.001; it was
also observed that after the microabrasion treatment
there was no presence of sensitivity. Segundo
Donly et al,*? point out that after microabrasion with
hydrochloric acid generates an atypical enamel, with
new characteristics of smoothness and shine, coming
from erosion and abrasion process. This microabraded
structure is made up of a densely mineralized layer
due to the compaction of the mineral subproducts
on the enamel, with new optical properties called
«glazed enamel». Consequently, the microabraded
surface is more resistant to demineralization and to

being colonized by S. mutans, which explains that
the presence of sensitivity is less likely, since the
layerprevents the acid from penetrating further.

Similarly Celik et al.?? carried out a study to compare
in vivo the efficacy of mechanical microabrasion
for teeth whitening alone and in combination,
obtaining the following results: in terms of patient
satisfaction, combined microabrasion obtained
higher scores compared to microabrasion alone,
atalthough microabrasion did not cause sensitivity
during the procedure, they concluded that combined
microabrasion was more efficient only in teeth
affected by fluorosis. Result supported by Franco et
al.? who carried out an in vitro and in situ study to
evaluate the effects of the combination of enamel
microabrasion and teeth whitening according to the
variables microhardness and roughness, obtaining
statistically significant results, since microhardness
was reduced regardless of whether it was combined
with teeth whitening, although human saliva restored
the microhardness of the enamel, concluding that
teeth whitening does not cause significant damage
to microabraded enamel and that only human saliva
recovers microhardness. Similarly, Fernandes et al.**
25 concluded that enamel microabrasion combined
with teeth whitening is a conservative and safe
alternative method of treating fluorosis.

During the development of this study, important
data were found that we do not find in any other
publication. Since the main function of 37% phosphoric
acid is to demineralize and dehydrate the enamel
surface, creating a more opaque and chalk-white
appearance, it is possible that a false perception of
color occurs after a first application; therefore, after
24 hours the color change of all treated teeth was
measured again. The most frequent color found in
both techniques is represented by the 1M1 scale of the
Vita Toothguide3D-Master visual shade guide, being
considered one of the lightest colors in the range of
colors already mentioned.

CONCLUSIONS

« To apply the techniques of this present study are
indicated for extrinsic and intrinsic pigmentation
as long as they do not exceed the depth limits (not
greater than 0.2 mm).

+ Use attachments with fine or extra grain for polishing
resinin order to generate the least possible wear,
preferably rubber and a brush for prophylaxis.

 Itis recommended not to exceed a humber greater
than 5 applications per session for both techniques,
for a period not exceeding 20 seconds.
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Put more interest in the correct diagnosis and
treatment for teeth with enamel color alterations.
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RESUMEN

Introduccion: Existen multiples analisis cefalométricos descritos por
varios investigadores, en algunas ocasiones con diferencias entre los
resultados obtenidos a partir de diferentes mediciones, en consecuen-
cia, se dificulta el establecimiento del diagnéstico y plan de tratamien-
to de los pacientes ortodonticos. Objetivos: Evaluar la concordancia
entre diferentes mediciones que determinan la clase esquelética y la
posicion sagital del maxilar y la mandibula. Material y métodos: Para
este estudio analitico, observacional, transversal y retrospectivo, se
utilizé una muestra de 75 radiografias de pacientes de entre 14 a 57
afios, del Departamento de Ortodoncia de la Facultad de Odontologia
de la Universidad Autbnoma de Yucatan. Las mediciones cefalométri-
cas fueron realizadas en el programa Dolphin Imaging por un mismo
operador previamente calibrado. A los datos obtenidos se les aplicé
la prueba estadistica Kappa de Fleiss. Resultados: La distribucion de
las clases esqueléticas presentd mayor porcentaje de clase |, seguida
por clase Il y una menor cantidad de clase Ill. En cuanto a la posicion
sagital del maxilar, se encontr6 un mayor porcentaje de casos con
el maxilar ubicado dentro de la norma, seguido por maxilar protrui-
do, y un menor porcentaje con maxilar retruido. Para la mandibula, la
distribucién de la posicion presenté mayor porcentaje de mandibula
retrognatica, seguida por mandibula en norma y un menor porcentaje
de mandibula prognética. Los resultados de las pruebas estadisticas
de Kappa de Fleiss obtenidos fueron: para la determinacion de clase
esquelética Kappa = 0.53, para la posicion del maxilar Kappa = 0.47,
y para la mandibula Kappa = 0.31. Conclusiones: Existe concordan-
cia moderada para la determinacion de la clase esquelética entre el
angulo ANB de Steiner, la convexidad de Ricketts, el Wits del anélisis
de Jacobson, una concordancia moderada para la determinacion de
la posicion sagital del maxilar, y débil para la mandibula entre los ana-
lisis de Steiner, Ricketts y McNamara.
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ortodontico.
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INTRODUCCION

Con el descubrimiento de los rayos X por Ront-
gen en 1895* se abrieron las puertas a la cefalome-
tria,? la cual fue introducida en los afios 1930 por
Hofrath en Alemania y Broadbent en los Estados
Unidos.® En la actualidad existen numerosos anali-
sis cefalométricos descritos por diferentes autores,
los cuales ayudan a determinar las dimensiones es-
gueléticas, dentales, asi como relacionar unas con
otras, obteniendo una interpretacién objetiva de la
morfologia craneofacial.

El primer paso para la evaluacién anteroposterior
intermaxilar fue la descripcion de Downs de los puntos
Ay B en su analisis cefalométrico.*> Ahos mas tarde,
Riedel propuso el &ngulo ANB,>" posteriormente utili-
zado por Steiner, quien publicé un analisis simplifica-
do que pudiera utilizarse rutinariamente.>8

Tiempo después, aparecieron nuevas mediciones
que se utilizan para determinar la misma relacion, ya
gue algunos ortodoncistas consideran que el punto
nasion (N) del angulo ANB no es un punto adecua-
do debido a su alta variabilidad.® Ricketts, a diferen-
cia de Steiner, utilizé el punto A en conjunto con el
plano facial para determinar la relacién intermaxilar;*°
Jacobson propuso para dicha determinaciéon la me-
dida «Wits», la cual descarta los puntos anatoémicos
Silla (S) y N, en cambio utiliza puntos representativos
préximos de las bases apicales, los puntos Ay B pro-
yectados en el plano oclusal, eliminando las variables
de inclinacion y longitud de la base del craneo en la
interpretacién.>* McNamara, por su parte, utilizé la
diferencia maxilomandibular (Co-A/Co-Gn) en su ana-
lisis para determinar la clase esquelética usando me-
diciones lineales. Con respecto a la posicion sagital
de los maxilares, las mediciones mas utilizadas son
los angulos SNA y SNB del andlisis de Steiner, la pro-
fundidad facial y la profundidad maxilar del analisis de
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Ricketts y la distancia NPerp-A y NPerp-Pog del anali-
sis de McNamara.®'#*2

Los resultados obtenidos de las diferentes medi-
ciones cefalométricas correspondientes a cada autor
con frecuencia varian entre si, de tal forma que la
valoracion realizada por el ortodoncista puede estar
sesgada por la interpretacion de la medicién utiliza-
da, la cual podria ser valorada de forma diferente por
una medicién de algun otro autor. El objetivo de este
estudio es evaluar la concordancia entre diferentes
mediciones que determinan la clase esquelética, y la
posicion sagital del maxilar y la mandibula.

MATERIAL Y METODOS

El estudio es de tipo observacional, analitico, trans-
versal y retrospectivo. La muestra comprendié a los
pacientes de 14 a 57 afios que acudieron al Departa-
mento de Ortodoncia de postgrado de la Universidad
Autébnoma de Yucatan (UADY). El tipo de muestreo
fue seleccionado con base en un método no probabi-
listico, por conveniencia. Para la obtencion del tama-
fio de la muestra, se utilizé un nivel de significancia
del 95%, y un margen de error del 10%. Después se
realizé una correcciéon para poblaciones finitas obte-
niendo un tamarfio de muestra final de 73.

Se obtuvo la informacion referente a los datos
de identificacién de los casos de la historia clinica
del postgrado de ortodoncia de la UADY, asi como
la radiografia lateral de craneo. Dichas radiogra-
fias fueron tomadas en el Departamento de Radio-
logia de la Facultad de Odontologia de la UADY
(FOUADY) con el equipo de radiografia cefalomé-
trica digital (Orthoceph® OC200 D). Las imagenes
fueron almacenadas en una computadora designa-
da para el estudio, la cual contdé con el programa
Dolphin Imaging para el trazado cefalométrico y la
medicion de las diferentes variables.

Las medidas que se utilizaron para determinar la
clase esquelética fueron: el plano AO-BO (Wits) de
Jacobson, el angulo ANB de Steiner, la convexidad
de Ricketts. Para determinar la posicion sagital del
maxilar: el &ngulo SNA de Steiner; la profundidad
maxilar (Pr-Or/N-A) de Ricketts; y el angulo nasién
perpendicular- Punto A (NPerp-A) de McNamara.
La posicion sagital de la mandibula con respecto a
la base de craneo se determin6 mediante el angulo
SNB de Steiner, la profundidad facial (Po-Or/N-Pg)
de Ricketts, y el angulo nasion perpendicular- Punto
B (NPerp-Pog) de McNamara.

En principio fueron incluidas en la muestra 80 radio-
grafias laterales de craneo, las cuales se ingresaron al
programa de trazado digital, sefialando nombre comple-

to del paciente, nimero de historia clinica, fecha de na-
cimiento y sexo. Después las radiografias fueron traza-
das de manera digital por un solo operador previamente
calibrado (valores de Kappa intraoperador > 0.80). La
muestra final estuvo conformada por 75 registros vali-
dos. De cada radiografia, se registré el resultado de la
valoracion de la clase esquelética (1, 1, o lll) segin cada
uno de los andlisis cefalométricos estudiados, y se de-
termind y registro la posicion sagital de la mandibula y
el maxilar, basados en las normas establecidas por Stei-
ner, Ricketts y McNamara, clasificando la posicion de la
mandibula como prognatica, retrognatica o en norma y
el maxilar como protruido, retraido o en norma.

Se realiz6 el andlisis estadistico utilizando el coefi-
ciente Kappa de Fleiss en el software Minitab (Minitab
Inc.) para establecer el nivel de concordancia entre los
resultados obtenidos para la determinacion de la clase
esquelética y la posicion sagital del maxilar y la man-
dibula, segun las distintas mediciones cefalométricas
de los andlisis estudiados. Adicionalmente las medi-
ciones cefalométricas fueron evaluadas uno contra
uno utilizando el coeficiente Kappa de Cohen. Los ni-
veles de concordancia para los valores de Kappa en-
contrados se establecieron de acuerdo a la valoracion
dada por Landis y Koch en 1977 (Tabla 1).

RESULTADOS
Caracterizacion de la muestra

En este estudio se revisaron las radiografias latera-
les de craneo de 75 casos de entre 14 y 57 afios, con
un promedio de 23 afios, una desviacion estandar de
+ 10 afios, una mediana de 18 afios y una moda de
17; de los cuales el 72% (n = 54) fueron radiografias
de mujeres y el 28% (n = 21) hombres.

Clase esquelética

La distribucion de las clases esqueléticas obteni-
das de cada analisis cefalométrico se presenta en la

Tabla 1: Valoracion del coeficiente Kappa.
Evaluation of the Kappa coefficient.

Coeficiente Kappa Concordancia
< 0.00-0.00 Nulo
0.01-0.20 Pobre
0.21-0.40 Dépil
0.41-0.60 Moderada
0.61-0.80 Buena
0.81-1.00 Muy buena
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Tabla 2: Distribucion de clase esquelética y posicion sagital

de los maxilares segun el analisis cefalométrico empleado.
Skeletal class distribution and sagittal position of the
jaws according to the cephalometric analysis used.

Steiner Ricketts ~ Jacobson  McNamara

Clase esquelética (%)

| 53 56 50 =

I 40 33 31 -

1l 7 11 19 -
Posicion sagital maxilar (%)

Retruido 21 9 - 16

Norma 41 56 = 48

Protruido 37 35 - 36
Posicion sagital mandibula (%)

Retrognatica 45 51 = 59

Norma 32 41 - 32

Prognatica 23 8 - 9

Tabla 2. De acuerdo con el analisis estadistico co-
eficiente Kappa de Fleiss, se obtuvo una fuerza de
concordancia moderada (Kappa = 0.53) para la de-
terminacion de la relacion anteroposterior intermaxi-
lar, entre los tres analisis cefalométricos estudiados
(Tabla 3). Asimismo, la fuerza de concordancia resul-
t6 moderada, al ser evaluada individualmente cada
posibilidad diagnoéstica (clase I, I1'y 111).

Para comprender mejor el comportamiento de la
concordancia entre los analisis cefalométricos estu-
diados, se realiz6 una valoracion con la prueba Kappa
de Cohen entre cada par (uno contra uno) de anali-
sis cefalométricos, encontrando que los analisis de
Steiner y Ricketts presentaron una concordancia muy
buena, mientras que las valoraciones de Steiner y Ja-
cobson, y Ricketts y Jacobson mostraron concordan-
cias débiles (Tabla 4).

Posicion sagital del maxilar

La distribucion de la posicion sagital del maxilar y
la mandibula obtenida de los analisis cefalométricos
se presenta en la Tabla 2. De acuerdo con el analisis
estadistico coeficiente Kappa de Fleiss, se obtuvo una
fuerza de concordancia débil (Kappa = 0.31) para la
determinacién de la posicion sagital de la mandibula
entre los tres analisis cefalométricos estudiados, como
se muestra en la Tabla 3. Al ser evaluadas de manera
individual cada posibilidad diagnéstica (retrognatica,
en norma, prognatica), la fuerza de concordancia re-
sulté moderada cuando se traté de maxilares retruidos
y protruidos; sin embargo, la concordancia fue débil
tratAndose de maxilares en norma.

Cuando fueron evaluados uno contra uno por Ka-
ppa de Cohen los andlisis estudiados, se encontro que
los analisis de Ricketts y McNamara presentaron una
concordancia muy buena, en tanto que la evaluacion
de concordancia de los andlisis de Steiner y Ricketts y
Steiner y McNamara presentaron concordancias débi-
les, como se muestra en la Tabla 4.

Posicion sagital de la mandibula

La distribucion de la posicion sagital del maxilar y
la mandibula obtenida de los analisis cefalométricos
se presenta en la Tabla 2. De acuerdo con el anali-
sis estadistico coeficiente Kappa de Fleiss, se obtu-
vo una fuerza de concordancia moderada (Kappa =
0.31) para la determinacion de la posicion sagital del
maxilar entre los tres andlisis cefalométricos estudia-
dos (Tabla 3). Al ser evaluada individualmente cada
posibilidad diagnéstica (retrognatica, en norma, prog-
natica), la fuerza de concordancia result6 igualmente
débil para cada una.

Al evaluarse uno contra uno los analisis cefalomé-
tricos para la determinacién de la posicién sagital de
la mandibula (Tabla 4), se encontré que los andlisis
de Ricketts y McNamara presentaron una concordan-
cia moderada, los anadlisis de Steiner y McNamara
presentaron concordancia débil, y los andlisis de Stei-
ner y Ricketts una concordancia pobre.

DISCUSION

La distribucion de las clases esqueléticas del pre-
sente estudio es concordante con algunas otras que

Tabla 3: Kappa de Fleiss de las mediciones que determinan

la clase esquelética, y la posicion sagital de los maxilares.
Fleiss Kappa of the measurements that determine the
skeletal class, and the sagittal position of the jaws.

Kappa Concordancia

Clase esquelética 0.53 Moderada
| 0.48 Moderada
Il 0.57 Moderada
1 0.55 Moderada

Posicion sagital maxilar 0.47 Moderada
Retruido 0.42 Moderada
Norma 0.38 Débil
Protruido 0.59 Moderada

Posicion sagital mandibula 0.31 Débil
Retrognatica 0.40 Débil
Norma 0.22 Déhil
Prognética 0.31 Débil
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Tabla 4: Kappa de Cohen de las mediciones que
determinan la clase esquelética, y la posicion sagital
de los maxilares, evaluados por pares.
Cohen’s kappa of the measurements that determine the skeletal
class, and the sagittal position of the jaws, evaluated in pairs.

Coincidencias Kappa Concordancia

Clase esquelética (%)

Steiner vs Ricketts 89 0.81 Muy buena

Steiner vs Jacobson 64 0.40 Débil

Ricketts vs Jacobson 64 0.40 Débil
Posicion sagital maxilar (%)

Steiner vs Ricketts 55 0.27 Débil

Steiner vs McNamara 56 0.31 Débil

Ricketts vs McNamara 92 0.86 Muy buena
Posicion sagital mandibula (%)

Steiner vs Ricketts 49 0.18 Pobre

Steiner vs McNamara 55 0.26 Débil

Ricketts vs McNamara 73 0.53 Moderada

han sido reportadas en la literatura. Utilizando el
analisis de Steiner, Zamora en 2013 realiz6 un es-
tudio con una muestra de 90 sujetos, en el que la
clase | fue la que obtuvo mayor porcentaje con 53%,
seguida de la clase Il con un 37% y por ultimo cla-
se Il con 10%.'° Tokunaga en 2014 obtuvo en una
muestra de 228 radiografias un porcentaje de clase
| de 53.3% del total de la muestra, seguido de un
37.1% de clase Il y un 9.6% de clase I11.*° Por el con-
trario, Aguirre y Pereda en Per( en 2013 reportaron
una muestra de 200 radiografias de adolescentes y
obtuvieron mayor porcentaje en la determinacion de
la clase Il con un 53.5%, seguido de la clase | con un
33.5% y clase Ill con 13%;'" distribuciones similares
han sido reportadas por Acufa y Chavez,'® y Herre-
ros del Pozo y colaboradores.*®

Utilizando el analisis de Ricketts, Herreros y su
equipo en 2017 en una muestra de 399 obtuvieron
mayor porcentaje en la determinacién de la clase |
con un 63%, seguido de la clase Il con un 27% y un
10% de clase II1.*° Por otro lado, Gul-e-Erun en 2008
utilizé el Wits de Jacobson para determinar clase es-
guelética y obtuvo un porcentaje para clase | esque-
lética de 51.8%, para la clase Il un 22.4% y para la
clase Il un 25.9%.° Por el contrario, Zamora en 2013
obtuvo para la clase | un 35%, para la clase Il un 56%
y para la clase Ill un 9%.%

No se encontraron estudios acerca de la concordan-
cia de estos tres andlisis entre si, pero se encontraron
varios estudios similares que muestran la concordan-
cia entre diferentes analisis cefalométricos para la de-
terminacion de la clase esquelética. Por ejemplo, Agui-

rre y Pereda en el 2011 obtuvieron una concordancia
moderada entre el angulo ANB de Steiner y la proyec-
cién USP.*” Acuia y Chavez en el 2011 obtuvieron una
concordancia débil entre Steiner y la proyeccion USP.*
Al igual que estos dos ultimos autores, Marengo y Ro-
mani en el 2016 obtuvieron una concordancia débil en-
tre el angulo ANB y la proyeccién USP.?° Herreros del
Pozo y su grupo® obtuvieron una concordancia entre
Ricketts y McNamara de 42% y un indice de Kappa de
0.18; entre Steiner y McNamara fue de 43% y con un
indice de Kappa de 0.20, y entre Ricketts y Steiner fue
de un 71% y una indice Kappa de 0.5.

En cuanto a la concordancia entre analisis cefalo-
métricos que determinan la posicién de los maxilares,
se ha reportado que se obtuvo una concordancia mo-
derada para la determinacion sagital de la mandibula
(Kappa = 0.57) y para el maxilar (Kappa = 0.52) utili-
zando el indice de Kappa Cohen. Guerrero y colabo-
radores en Ecuador llevaron a cabo una investigacion
similar a la presentada, en la que basandose en 44
radiografias laterales de craneo buscaron determinar
la posicion sagital de maxilar y mandibula respecto a
la base del craneo mediante las cefalometrias de Ric-
ketts y McNamara, asi como comparar la concordan-
cia diagnostica entre ellos. Los resultados mostraron
valores de concordancia moderada en ambos casos,
siendo el indice de Kappa = 0.59 para la posicion del
maxilar y de Kappa = 0.45 para la de mandibula.**

Podemos afirmar que los resultados obtenidos en
esta investigacion coinciden con la literatura consul-
tada, y que los niveles de concordancia obtenidos se
encuentran relacionados con las especificaciones pro-
pias de cada analisis, es decir, por el hecho de que
cada autor plantea sus propios puntos anatémicos de
referencias y valores de comparacion, considerados
como «normales» para la poblacién en la que condujo
el estudio original.

La presente investigacién es (til para el especialis-
ta, ya que al utilizar diferentes analisis en un mismo
paciente, suele crearse confusion por las diferencias
en los resultados de uno u otro analisis; por lo que
este reporte busca reducir dicha confusion, ya que los
resultados son una referencia de qué analisis cefalo-
métricos comunmente utilizados por los ortodoncistas
en la actualidad tendrian mayor concordancia con
otros. Ademas, los datos obtenidos de esta investiga-
cién aportan al conocimiento general de diagnéstico
en ortodoncia y son un precedente, ya que no existe
suficiente evidencia del grado de concordancia entre
los diferentes analisis cefalométricos. Se recomienda
continuar validando la concordancia de diferentes me-
diciones para la determinacion de otras caracteristicas
cefalométricas, y utilizar muestras de mayor tamafio.



Revista Odontolégica Mexicana 2020; 24 (2): 99-107

103

CONCLUSIONES

La distribucion de las clases esqueléticas de la mues-
tra estudiada estuvo compuesta por un mayor porcenta-
je de clase 1, seguida por clase Il y una menor cantidad
de clase lll, independientemente del analisis utilizado.
En cuanto a la posicion sagital del maxilar, en todos los
andlisis estudiados se encontr6 un mayor porcentaje de
casos con el maxilar ubicado dentro de la norma, se-
guido por maxilar protruido, y un menor porcentaje con
maxilar retruido. En el establecimiento de la posicién sa-
gital de la mandibula, la distribucion de la posicion no
varié con el analisis empleado, siendo mayor porcentaje
con mandibula retrognatica, seguida por mandibula en
normay un menor porcentaje de mandibula prognatica.

En general, existe una concordancia moderada entre
el angulo ANB de Steiner, la convexidad de Ricketts, el
Wits del anélisis de Jacobson, para la determinacién
de la clase esquelética; y una concordancia moderada
y débil entre los analisis de Steiner, Ricketts y McNa-
mara para la determinacién de la posicién sagital del
maxilar y la mandibula respectivamente. Asimismo,
se puede concluir que los analisis cefalométricos son
efectivos para la determinacion de la clase esquelética,
la posicién sagital del maxilar y la mandibula respecto
a la base del craneo, independientemente del utilizado
por cada especialista. Ademas, se considera indispen-
sable realizar los analisis cefalométricos en conjunto
con otros auxiliares para el establecimiento de un diag-
néstico ortoddntico, lo cual permita elaborar un plan de
tratamiento adecuado para cada caso.
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ABSTRACT

Introduction: There are multiple cephalometric analyses described
by several researchers, sometimes with differences between the
results obtained from different measurements, consequently, it is

difficult to establish the diagnosis and treatment plan of orthodontic
patients. Objectives: To evaluate the concordance between
different measurements that determine the skeletal class, and the
sagittal position of the maxilla and jaw. Material and methods:
For this analytical, observational, transversal and retrospective
study, a sample of 75 X-rays of patients aged 14 to 57 was
used from the orthodontic department of the Faculty of Dentistry
of the Autonomous University of Yucatan. The cephalometric
measurements were made in the Dolphin Imaging program by the
same previously calibrated operator. The Fleiss Kappa statistical
test was applied to the data obtained. Results: The distribution of
skeletal classes had the highest percentage of class I, followed
by class Il and a lower amount of class Ill. As for the sagittal
position of the maxilla, a higher percentage of patients with the
maxilla located within the norm were found, followed by protruded
maxilla, and a lower percentage of patients with retruded maxilla.
For the jaw, the position distribution was higher percentage of
patients with retro-gothic jaw, followed by normatic jaw and a lower
percentage of prognical jaw. The results of the statistical tests of
Kappa of Fleiss obtained were: for the determination of skeletal
class Kappa-0.53, for the position of the maxilla Kappa-0.47,
and for the Kappa-0.31 jaw. Conclusions: There is moderate
concordance for the determination of the skeletal class between
Steiner’s ANB angle, Ricketts’ convexity, the Wits of Jacobson’s
analysis, a moderate match for determining the sagittal position
of the maxilla, and weak for the jaw between Steiner, Ricketts and
McNamara’s analyses.

Keywords: Cephalometry, skeletal class, orthodontic diagnosis.

INTRODUCTION

With the discovery of X-rays by Réntgen in 1895*
the doors to cephalometry® were opened, which was
introduced in the 1930’s by Hofrath in Germany and
Broadbent in the United States.® Currently there are
numerous cephalometric analyses described by
different authors, which help determine skeletal, dental
dimensions, as well as relate to each other, obtaining
an objective interpretation of craniofacial morphology.

The first step for intermaxillary anteroposterior
evaluation was the description of Downs of points A
and B in their cephalometric analysis.*® Years later,
Riedel proposed the ANGLE ANB,>" later used by
Steiner, who published a simplified analysis that could
be used routinely.>®

Later, new measurements appeared that are
used to determine the same relationship, as some
orthodontists consider that the nadodontist point (N)
of the ANB angle is not an adequate point due to its
high variability.® Ricketts, unlike Steiner, used point
A in conjunction with the facial plane to determine
the intermaxillary ratio;'° Jacobson proposed for this
determination of the «Wits» measure, which discards
the Silla (S) and N anatomical points, instead using
nearby representative points of the apical bases,
points A and B projected on the occlusal plane,
eliminating the inclination and length variables of
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the skull base in the interpretation.>** McNamara, for
his part, used the maxyl-mandibular difference (Co-
A/Co-Gn) in his analysis to determine the skeletal
class using linear measurements. With regard to
the sagittal position of the jaws the most commonly
used measurements are the SNA and SNB angles of
Steiner analysis, the facial depth and maxillary depth
of Ricketts analysis, and the NPerp-A and NPerp-
Pog distance from McNamara’s analysis.®***3

The results obtained from the different
cephalometric measurements for each author often
vary from each other, so that the assessment made by
the orthodontist, may be skewed by the interpretation
of the measurement used, which could be assessed
differently by a measurement by some other
author. The objective of this study is to evaluate the
concordance between different measurements that
determine the skeletal class, and the sagittal position
of the jaw and jaw.

MATERIAL AND METHODS

The study is observational, analytical, transversal
and retrospective. The sample included patients aged
14 to 57 who came to the postgraduate orthodontics
department of the Autonomous University of Yucatan
(UADY). The sampling type was selected based
on a non-probabilistic method, for convenience. A
significance level of 95% and a margin of error of 10%
were used to obtain the sample size. Subsequently, a
correction was made for finite populations obtaining a
final sample size of 73.

Information was obtained regarding patient
identification data from the UADY orthodontic graduate
medical history, as well as skull side X-ray. These
X-rays were taken in the radiology department of the
UADY Faculty of Dentistry (FOUADY) with the digital
cephalometric X-ray equipment (Orthoceph® OC200
D). The images were stored on a computer designated
for the study, which featured the Dolphin Imaging
program for cephalometric tracing and measurement
of the different variables.

The measurements used to determine the
skeletal class were: Jacobson’s AO-BO (Wits)
plane, Steiner’s ANB angle, Ricketts’ convexity.
To determine the sagittal position of the maxilla:
Steiner’s SNA angle, Ricketts’ maxillary depth (Pr-
Or/N-A), and The perpendicular Nasion-Point A
angle (NPerp-A) of McNamara. The sagittal position
of the jaw relative to the skull base was determined
by: Steiner’s SNB angle, Ricketts’ facial depth (Po-
Or/N-Pg), and McNamara’s perpendicular Nasion-
Point B (NPerp-Pog) angle.

Initially 80 skull side X-rays were included in
the sample, which were entered into the digital
tracing program pointing to the patient’s full name,
medical history number, date of birth and gender.
Subsequently, the X-rays were digitally traced by a
single operator, previously calibrated (intraoperative
Kappa values > 0.80). The final sample consisted of
75 valid records. From each x-ray the result of the
skeletal class assessment (I, Il, or Ill) was recorded
according to each of the cephalometric analyses
studied, and the sagittal position of the jaw and maxilla
was determined, based on the standards established
by Steiner, Ricketts and McNamara, classifying the
position of the jaw as prognact, retrogenatic or as
normate, retracted or as standard.

Statistical analysis was performed using the Fleiss
Kappa coefficient in minitab software (Minitab Inc.) to
establish the level of concordance between the results
obtained for the determination of the skeletal class and
the sagittal position of the maxilla and jaw, according
to the different cephalometric measurements of
the analyses studied. In addition, cephalometric
measurements were evaluated one-on-one using
Cohen’s Kappa coefficient. The match levels for
Kappa values found were established according to the
rating given by Landis and Koch in 1977 (Table 1).

RESULTS
Sample characterization

This study reviewed the skull side X-rays of 75
patients aged 14 to 57 years, with an average of 23
years, a standard deviation of 10 years, a median
of 18 years and a fashion of 17; of which 72% (n-
54) were X-rays of female patients and 28% (n-21)
corresponded to the male sex.

Skeletal class

The distribution of the skeletal classes obtained
from each cephalometric analysis is presented in
Table 2. According to the Kappa coefficient statistical
analysis of Fleiss, a moderate concordance force
(Kappa-0.53) was obtained for the determination
of the intermaxillary anteroposterior ratio, among
the three cephalometric analyses studied (Table 3).
Similarly, the concordance force was moderate, with
each diagnostic possibility being evaluated individually
(class I, 11, and 111).

To better understand the consistency behavior
between the cephalometric analyses studied, a review
was performed with Cohen’s Kappa test between
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each pair (one-on-one) of cephalometric analysis,
finding that Steiner and Ricketts’ analyses presented
a very good match, while Steiner and Jacobson’s
assessments, and Ricketts and Jacobson showed
weak concordances (Table 4).

Sagittal position of the maxilla

The distribution of the sagittal position of the
maxilla and jaw obtained from cephalometric
analyses is presented in Table 2. According to the
Fleiss Kappa coefficient statistical analysis, a weak
concordance force (Kappa-0.31) was obtained for
the determination of the sagittal position of the jaw,
among the three cephalometric analyses studied, as
shown in Table 3. When each diagnostic possibility
(retrogontic, as standard, prognistic) was individually
evaluated, the concordance force was moderate
when treated with retruded and protruded jaws,
however the concordance was weak when treated as
normal jaws.

When Cohen’s Kappa was evaluated one-on-
one, the analyses studied found that the analyses of
Ricketts and McNamara presented a very good match,
while the match assessment of Steiner and Ricketts’
analyses and Steiner and McNamara had weak
matches, as shown in Table 4.

Sagittal position of the jaw

The distribution of the sagittal position of the
maxilla and jaw obtained from cephalometric analyses
is presented in Table 2. According to the Fleiss
Kappa coefficient statistical analysis, a moderate
concordance force (Kappa-0.31) was obtained
for the determination of the sagittal position of the
maxilla, among the three cephalometric analyses
studied (Table 3). When each diagnostic possibility
(retrogontic, as standard, prognistic) was evaluated
individually, the concordance force was equally weak
for each diagnostic possibility.

When one-on-one cephalometric analyses for
the determination of the sagittal position of the jaw
were evaluated (Table 4), it was found that analysis
of Ricketts and McNamara presented moderate
concordance, Steiner and McNamara’s analyses had
weak concordance, and Steiner and Ricketts’ analyses
had poor concordance.

DISCUSSION

The distribution of the skeletal classes of this
study is consistent with some others that have been
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reported in the literature. Using Steiner’s analysis,
Zamora in 2013 conducted a study with a sample of
90 patients, in which class | scored the highest with
53%, followed by class Il with 37% and last class lll
with 10%.** Tokunaga in 2014 obtained, in a sample
of 228 X-rays, a class | percentage of 53.3% of the
total sample, followed by 37.1% of class Il and 9.6%
of class Ill.*° In contrast, Aguirre and Pereda in Peru
in 2013 reported a sample of 200 X-rays of adolescent
patients, and obtained a higher percentage in the
determination of class Il with 53.5%, followed by
class | with 33.5% and class Il with 13%;'" similar
distributions have been reported by Acuia and
Chévez,'® and Herreros del Pozo et al.**

Using the analysis of Ricketts, Blacksmiths et
al. in 2017 in a sample of 399, it achieved a higher
percentage in the determination of class | with 63%,
followed by class Il with 27% and 10% class 111.*° On
the other hand, Gul-e-Erun in 2008 used Jacobson’s
Wits to determine skeletal class and obtained a
skeletal class | percentage of 51.8%, for class Il
22.4% and for class Il 25.9%.° By contrast, Zamora
in 2013 obtained for class | 35%, for class Il 56% and
for class Il 9%.°

No studies were found on the concordance of
these three analyses with each other, but several
similar studies were found that show the concordance
between different cephalometric analyses for skeletal
class determination. For example, Aguirre and
Pereda in 2011 achieved a moderate match between
Steiner’s ANB angle and the USP projection.'” Acufia
and Chavez in 2011 obtained a weak concordance
between Steiner and the USP projection.*® Like
the latter two authors, Marengo and Roma in 2016
obtained a weak match between the ANB angle
and the USP projection.?® Herreros del Pozo et al.,*®
it achieved a 42% match between Ricketts and
McNamara and a Kappa rate of 0.18; between Steiner
and McNamara was 43% and with a Kappa rate of
0.20, and between Ricketts and Steiner it was 71%
and a Kappa index of 0.5.

As for the concordance between cephalometric
analyses that determine the position of the jaws,
it has been reported that a moderate concordance
was obtained for the sagittal determination of the jaw
(Kappa-0.57) and for the maxilla (Kappa-0.52) using
the Kappa cohen index. Guerrero and collaborators
in Ecuador, conducted research similar to that
currently presented, in which based on 44 lateral
skull X-rays they sought to determine the sagittal
position of maxillal and jaw relative to the base of
the skull using the cephalometries of Ricketts and
McNamara, as well as to compare the diagnostic
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concordance between them. The results showed
moderate concordance values in both cases, with the
Kappa-index being 0.59 for the maxillary position and
Kappa-0.45 for the jaw.?

We can say that the results obtained in this
research coincide with the literature consulted, and
that the levels of concordance obtained are related
to the specifications of each analysis, that is, by the
fact that each author raises his own anatomical points
of references and comparison values, considered as
«normal» for the population in which he conducted the
original study.

This research is useful for the specialist, because
when using different analyses in the same patient,
confusion is created by differences in the results of
one or the other analysis; so this report seeks to
reduce this confusion, as the results are a reference
to which cephalometric analyses commonly used
by orthodontists today would be most consistent
with others. In addition, the data obtained from
this research contribute to the general knowledge
of diagnosis in orthodontics, and are a precedent,
since there is not enough evidence of the degree of
concordance between the different cephalometric
analyses. It is recommended to continue to validate
the matching of different measurements for the
determination of other cephalometric characteristics,
and to use larger samples.

CONCLUSIONS

The distribution of the skeletal classes of the
sample studied was composed of a higher percentage
of class I, followed by class Il and a lower amount
of class Ill, regardless of the analysis used. As for
the sagittal position of the maxilla, in all the analyses
studied, a higher percentage of patients with the
maxilla located within the norm were found, followed
by protruded maxilla, and a lower percentage of
patients with retruded maxilla. In the establishment
of the sagittal position of the jaw, the distribution of
the position did not vary with the analysis used, being
the higher percentage of patients with retro-gothic
jaw, followed by the jaw in the norm and a lower
percentage of progant jaw.

In general, there is a moderate match between
Steiner’s ANB angle, Ricketts’ convexity, the Wits
of Jacobson’s analysis, for the determination of the
skeletal class; and a moderate and weak concordance
between Steiner, Ricketts and McNamara’s analyses
for determining the sagittal position of the jaw
and jaw, respectively. It can also be concluded
that cephalometric analyses are effective for the

determination of the skeletal class, the sagittal position
of the maxilla and the jaw relative to the base of the
skull, regardless of the one used by each specialist.
In addition, it is considered essential to carry out the
cephalometric analyses in conjunction with other
auxiliaries for the establishment of an orthodontic
diagnosis, which allows to develop an appropriate
treatment plan for each case.
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RESUMEN

Introduccion: La periodontitis es una de las principales complica-
ciones de la diabetes mellitus tipo 2 (DMT2), ambas enfermedades
presentan una relacion bidireccional donde el descontrol glucémi-
co es un factor determinante para el desarrollo de la periodontitis.
Sin embargo, el grado de severidad del descontrol glucémico y de
la periodontitis no han sido evaluados a fondo. Objetivo: Evaluar
la relacién que existe entre el descontrol glucémico en DMT2 y
la severidad de la periodontitis. Material y métodos: Hombres y
mujeres con DMT2 con y sin periodontitis cronica generalizada del
Hospital «Dr. Donato G Alarcén» fueron incluidos en el estudio.
Tras firma de consentimiento informado se realiz6 una explora-
cion periodontal registrando: enrojecimiento gingival, sangrado,
supuracion, profundidad de sondeo y nivel de insercion clinica.
Asimismo, se obtuvieron muestras de sangre venosa periférica
para determinar niveles de hemoglobina glicosilada (HbAlc), co-
lesterol, triglicéridos, lipoproteina de alta densidad (HDL), lipopro-
teina de baja densidad (LDL), creatinina y recuento de granuloci-
tos. Resultados: Se incluyeron 158 casos con DMT2, la poblacion
present6 42 (26%) con salud periodontal, 36 (22%) periodontitis
leve, 26 (16%) periodontitis moderada y 54 (34%) con periodontitis
severa. Con respecto a la HbAlc, se encontré con buen control
26 (16%), mal control 56 (35%) y con alto riesgo de complica-
ciones 46 (48%). Se encontrd una disminucion significativa en el
enrojecimiento gingival y un aumento en los niveles de pérdida de
insercion clinica en pacientes con alto riesgo de complicaciones.
Asimismo, se encontré un aumento significativo de granulocitos en
el grupo de casos con alto riesgo de complicaciones. Discusion:
El aumento descontrolado y prolongado de los niveles de gluco-
sa en sangre se ha correlacionado con el desarrollo de diversas
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complicaciones. En el periodonto los eventos generados por este
desbalance se han relacionado con el desarrollo de la periodon-
titis. Sin embargo, no se ha evaluado la relacion entre el grado
de severidad y el descontrol glucémico. Conclusion: Se encontré
una relacion positiva entre niveles altos de HbAlc y la severidad
de la periodontitis cronica generalizada.

Palabras clave: Periodontitis, diabetes mellitus tipo 2.
INTRODUCCION

DMT?2 es considerada una de las principales cau-
sas de muerte a nivel mundial,’ la Secretaria de Salud
de México la establece como una de las lineas prio-
ritarias de atencion médica. Diversos reportes epide-
mioldgicos demuestran que un descontrol de los ni-
veles de glucosa en sangre DMT2 aumenta el riesgo
para presentar comorbilidades, aumenta nimero de
hospitalizaciones y discapacidades, que afectan la
vida del individuo que sufre esta enfermedad.**

La DMT2 es una enfermedad crénica inflamatoria
caracterizada por alteraciones endocrinas y metabdli-
cas, caracterizada por un grado variable de resisten-
cia a la insulina y alteraciones en la secrecién de esta
hormona, lo que desencadena problemas en el meta-
bolismo de carbohidratos, lipidos y proteinas necesa-
rias para todas las funciones bioldgicas.>® La accion
disminuida de la insulina desencadena un aumento en
los niveles de glucosa en sangre, activacion de vias
alternas para la obtencién de energia y un desequi-
librio bioquimico con consecuencias importantes en
el metabolismo. Estos eventos anteriormente men-
cionados desencadenan en la formacion de produc-
tos terminales de glicacion avanzada (AGES) e incre-
mentan los niveles de &cidos grasos libres (colesterol,
triglicéridos, HDL y LDL), generando un aumento del
riesgo a desarrollar complicaciones macrovasculares
(infartos y embolias) y microvasculares (retinopatias,
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nefropatias y periodontitis).” Ademas, el aumento de
los niveles de glucosa de forma persistente afecta a la
sintesis de colagena por los fibroblastos y disminuye
la actividad fagocitaria de los monocitos, conllevando
a una pérdida de la capacidad de regeneracion tisular
e incrementando las lesiones recurrentes.®

La periodontitis es una enfermedad cronica, infec-
tocontagiosa e inflamatoria asociada con una disbiosis
en el biofilm dental, que conlleva a la pérdida del tejido
de soporte del diente. Esta enfermedad aumenta el
riesgo a desarrollar enfermedades crénico-degenera-
tivas dentro de las que podemos encontrar a las car-
diopatias y recientemente a la DMT2. En este senti-
do, se ha demostrado que la periodontitis y la DMT2
presentan una relacién bidireccional,® encontrando
diversos procesos inmunolégicos, microbiolégicos y
fisiologicos correlacionados en la retroalimentacion
de estas enfermedades.'® En este sentido, el descon-
trol glucémico de forma recurrente podria aumentar el
riesgo a desarrollar e incrementar la severidad de la
periodontitis en individuos con DMT2.*% Por |o tanto,
el presente estudio tuvo como finalidad evaluar la se-
veridad de la periodontitis de pacientes con DMT2 con
respecto al descontrol glucémico.

MATERIALY METODOS
Poblacion de estudio

El presente estudio fue aprobado por el Comité de
Etica de la Secretaria de Salud del Estado de Guerrero
(comité de investigacion de los servicios estatales de
salud del Estado de Guerrero, con nimero 03301117).
Se analizaron un total de 256 casos originarios del Es-
tado de Guerrero, durante el periodo de enero a mayo
del 2018 del Hospital General «Dr. Donato G Alarcén»,
ubicado en ciudad Renacimiento en Acapulco de Jua-
rez. Los criterios de inclusion fueron: hombres y mu-
jeres entre 45 y 65 afios, con periodontitis cronica ge-
neralizada y sin esta enfermedad, asi como presentar
control nutricional, activacion fisica semanal y medica-
cion por parte de la clinica de diabetes. Se excluyeron a
todos aquéllos que presentaron ausencias de mas del
20% de citas en un periodo de seis meses, asi como si
se encontraban lactando o estuviesen embarazadas,
sujetos que fuman actualmente y/o que hayan deja-
do de fumar como minimo hace 10 afios, con uso de
cualquier clase de antimicrobiano sistémico en los tres
meses previos a su evaluacion, que presenten alguna
enfermedad sistémica ademas de DMT2 que puedan
influir sobre el curso o severidad de la enfermedad
periodontal tales como: virus de inmunodeficiencia
humana (VIH), sindrome de inmunodeficiencia adqui-

rida (SIDA), hemofilia, enfermedades autoinmunes, e
individuos que presentaron ausencia de mas de ocho
dientes. Se eliminaron a todos los individuos que no fir-
maron el consentimiento informado y los que deseaban
abandonar el estudio en cualquier momento. Conclu-
yendo con un total de 158 casos incluidos en el estudio,
cumpliendo con los criterios anteriormente descritos.

Andlisis de laboratorios clinicos

Los individuos incluidos fueron analizados en el
Laboratorio Estatal de Salud Publica «Dr. Galo Sobe-
rén y Parra» de la Secretaria de Salud del Estado de
Guerrero, donde se les realizaron estudios de forma
rutinaria cada tres meses para determinar niveles de
hemoglobina glicosilada (HbAl1c) y cada seis meses
para niveles de colesterol, triglicéridos, lipoproteina
de alta densidad (HDL), lipoproteina de baja densidad
(LDL). El valor de HbA1c esta representado por el pro-
medio de las tomas correspondientes a tres afios y
fueron agrupados con respecto a la clasificacion de la
Asociacién Americana de Diabetes (AAD) en tres gru-
pos: buen control (HbAlc <5.9%), mal control (HBA1c
6.0-7.9%) y riesgo de complicaciones (HBAlc > 8%).

Evaluacion periodontal

La evaluacion clinica se realizé por medio de dos cli-
nicos calibrados de la Unidad de Innovacion Clinica y
Epidemiologica del Estado de Guerrero (UIC y EEG),
con un coeficiente Kappa igual o mayor a 0.85. Se eva-
luaron seis sitios por cada diente (mesiobucal, bucal,
distobucal, distolingual, lingual, mesiolingual) de todos
los dientes excluyendo a los terceros molares,* regis-
trandose las siguientes variables: placa dentobacteria-
na (1/0; detectado/no detectado), enrojecimiento gingi-
val (1/0), sangrado al sondaje (1/0), supuracion (1/0), y
los milimetros de profundidad al sondaje, asi como de
nivel de insercion clinica. Las medidas fueron tomadas
por el mismo examinador en la misma cita. Se registro
al milimetro mas cercano usando una sonda periodon-
tal Carolina del Norte (Hu-Friedy, Chicago, IL).

Clasificacion de periodontitis

Seguido de la inspeccién periodontal, cada indivi-
duo fue clasificado con periodontitis cronica generali-
zada con base en los parametros de la AAP, ordenan-
dolos en 3 grupos:

» Leve (con dos 0 més sitios con una profundidad de
bolsa >3y <5 mm y con una medidade 1 a2 mm
pérdida de insercion clinica).
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¢ Moderada (dos 0 mas sitios con una profundidad de
bolsa de > 5 y <4 mm de profundidad de bolsa y con
una medida de 3 a 4 mm pérdida de insercion clinica).

» Severa (dos 0 mas sitios interproximales con una
profundidad de bolsa de > 7 mm y con una medida
de >5 mm pérdida de insercion clinica).

Todo lo anterior con un minimo de 30% de sitios afec-
tados para determinar la generalizacion de la enferme-
dad. La salud periodontal se determina con menos de 3
mm de profundidad de bolsa y nivel de insercion <2 mm.

Conteo celular de sangre periférica

Se obtuvo una muestra de sangre capilar, la cual fue
extendida en un portaobjetos y fijada con calor. Una
vez fijada la muestra se procedi6 a realizar tincion de
Wright, colocando 5 mL del reactivo de Wright por un
tiempo de 10 minutos, transcurrido el tiempo se agre-
g6 5 mL de agua destilada por 5 minutos; al concluir
el tiempo, los frotis fueron lavados con agua bidestila-
da hasta eliminar el exceso de colorante. Los frotis se
leyeron en microscopio fotdnico a 100x con aceite de
inmersion, donde se contaron las primeras 100 células
nucleadas clasificandolas en eosindfilos, linfocitos, ba-
sofilos, monocitos y neutréfilos segmentados, las cua-
les fueron registradas en un contador de células.

Anélisis estadistico

Los datos de HbAlc, colesteral, triglicéridos, HDL,
LDL, creatinina, conteo de granulocitos porcentaje
de placa, enrojecimiento gingival, sangrado al sonda-
je, supuracion profundidad de sondaje y pérdida de
nivel de insercion fueron analizados por medidas re-
petidas de analisis de varianza (ANOVA) seguido de
test Bonferroni (programa Prism 5, GraphPad Inc.,
San Diego, USA), valores con p < 0.05 fueron consi-

derados con significancia estadistica. Los datos son
presentados como la media + desviacion estandar.

RESULTADOS

Ciento cincuenta y ocho casos diagnosticados con
DMT2, periodontitis crénica generalizada y sin esta
fueron incluidos en el estudio. Tras realizar una ins-
peccidn periodontal, los datos se agruparon con base
en los criterios de la AAP generando cuatro grupos:

» Salud periodontal con 42 individuos que represen-
taron el 26%.

» Periodontitis leve con 36 (22%).

» Periodontitis moderada con 26 (16%).

» Periodontitis severa con 54 (34%).

Evaluando las siguientes variables demograficas
(edad, sexo, afios con DMT2 y pérdida de dientes),
sin encontrar diferencias significativas entre los gru-
pos evaluados (Tabla 1). Por otra parte, se evaluaron
los niveles de HbAlc en razén al estado periodontal
(salud periodontal, periodontitis leve, periodontitis mo-
derada y periodontitis severa). Se encontro que existe
un aumento significativo del porcentaje de HbA1c en
el grupo de casos con periodontitis severa en compa-
racion con salud periodontal (Figura 1).

Para determinar la relacion que existe entre el des-
control glucémico de forma persistente y las alteracio-
nes en los niveles de acidos grasos libres en sangre,
los datos se agruparon con base en el porcentaje de
HbAlc en tres grupos: buen control (< 5.9% HbAlc)
con 26 pacientes que representan el 16%; mal control
(6.0-7.9% HbA1c) con 56 que representan el 35%; y
con alto riesgo de complicaciones (> 8% HbA1c) con
46 pacientes que representan el 48% de la poblacion
de estudio, encontrando un aumento significativo de
los niveles de colesterol y LDL en el grupo de riesgo a

Tabla 1: Caracteristicas de la poblacion de estudio. (N = 158).
Characteristics of the study population. (N = 158).

Periodontitis Periodontitis
Total Salud periodontal  Periodontitis leve moderada severa

N =158 n = 42 (26%) n = 36 (22%) n =26 (16%) n =54 (34%) p
Edad (afios) 58.97 +10.7 59.66 + 10.2 60.44 +12.7 58.97 +10.7 55.57 + 8.3 0.238
Sexo (Femenino/Masculino) 119/39 31/11 28/8 18/8 42/12 -
Afios con DMT2 1021 +£2.7 9.81+3.7 11.32+£2.2 95+£1.9 85%15 0.872
HbA1c (%) 756 +2.5 6.56 + 0.5 721+13 756+ 1.5 8.56 +2.5 0.041*
Perdida de dientes 42127 435+1.8 411+1.2 512+ 141 510+15 0.754

Los datos estan representados como la media + desviacién estandar.

Las variables edad, afios con diabetes, porcentaje de HbA1c y nimero de dientes perdidos fueron analizados por ANOVA con una significancia * p < 0.05.
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Figura 1: Niveles de HbAlc respecto al estado periodontal.
Presentando un incremento significativo en los niveles de HbA1c en
el grupo de periodontitis severa con respecto a salud periodontal

(*p<0.05).

HbAlc levels regarding periodontal status.
Presenting a significant increase in HbA1c levels in the severe pe-
riodontitis group related to health periodontal group (*p< 0.05).

desarrollar complicaciones (HbAlc > 8%) en compa-
racion con el grupo de buen control (Tabla 2). Asimis-
mo, se evaluaron las caracteristicas clinicas del pe-
riodonto con respecto al porcentaje de hemoglobina
glicosilada (buen control < 5.9%, mal control 6.0-7.9%
y alto riesgo de complicaciones > 8%). Encontrando
un decremento significativo en el enrojecimiento gingi-
val (p < 0.04) y un aumento significativo en los niveles
de pérdida de insercién clinica (p < 0.02) en el grupo
con alto riesgo de complicaciones comparados con
los que presentaron buen control (Tabla 3).

Los niveles altos de glucosa en sangre desencadenan
efectos nocivos en la respuesta inmune, donde se ha vis-
to que la actividad de células granulocitos disminuye en
sujetos con DMT2, exacerbando el proceso inflamatorio
y con esto retroalimentando el proceso inflamatorio de la
periodontitis. En este sentido, se realizé un conteo de gra-
nulocitos y linfocitos de sangre periférica, por lo que se
encontré un aumento significativo de granulocitos en el

grupo de alto riesgo de complicaciones (> 8% HbA1c) en
comparacién con el grupo de buen control glucémico (<
5.9% HbA1c). Sin embargo, los linfocitos no presentaron
cambio significativo entre los grupos (Figura 2 Ay B).

DISCUSION

El presente estudio comparé y analiz6é un grupo de
(n = 158) casos con DMT2 del Hospital «Dr. Dona-
to G Alarcén» del estado de Guerrero, México. Los
pardmetros clinicos del grupo poblacional de estudio
mostraron un aumento del porcentaje de sujetos con
periodontitis severa en comparacion con los que pre-
sentan salud periodontal. Estudios similares han de-
mostrado que existe una relacion positiva entre DMT2
y el desarrollo de la periodontitis.*>*” Ademas, se ha
descrito que individuos con DMT2 y un buen control
de los niveles de glucosa en sangre disminuyen el na-
mero de veces de riesgo para desarrollar periodontitis
en comparacion con individuos con un control glucé-
mico deficiente.'®!° Sin embargo, la periodontitis al ser
una enfermedad multifactorial, la presencia de bacte-
rias periodonto patégenas y la respuesta inmunologi-
ca del individuo juegan un papel de suma importancia
en el desarrollo de esta enfermedad, lo que mostrd en
nuestros resultados una correlacion positiva entre el
aumento de niveles altos de HbAlc y la severidad de
la enfermedad periodontal cronica generalizada.

El aumento de los niveles de glucosa en sangre de
forma persistente en casos con DMT2 desencadena
complicaciones a nivel inmunolégico, bioquimico, fisio-
I6gico y psicoldgico.?*?* Estas complicaciones, gene-
radas inicialmente por un proceso de resistencia a la
insulina, activa vias alternas para obtencién de ener-
gia como la beta oxidacion de los acidos grasos, entre
otras. Dichas alteraciones generan cambios en las con-
centraciones normales de algunas biomoléculas como
el colesterol y LDL,**?* estas dos moléculas estan rela-
cionadas con problemas cardiovasculares, encontran-
do una relacion positiva entre estas dos moléculas y

Tabla 2: Tabla de analisis de laboratorio con respecto a porcentaje de HbA1c.
Laboratory analysis table related to percentage of HbA1c.

<59 %HbATc 6-7.9 %HbA1c > 8 %HbA1c p
Colesterol 163 (26.81) 188.63 (45.68) 197.14 (41.66) 0.031*
Triglicéridos 132.6 (58.91) 150.54 (30.56) 146.28 (80.39) 0.268
HDL 44.26 (6.09) 44.65 (14.55) 43.10 (10.29) 0.277
LDL 91 (23.72) 101.63 (32.21) 107.07 (31.84) 0.025*
Creatinina 0.88 (0.62) 0.91 (1.09) 0.83 (0.54) 0.546

Los datos se representan como la media + desviacion estandar.
* Andlisis estadistico por ANOVA con significancia menor a 0.05.
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Tabla 3: Caracteristicas clinicas periodontales.
Periodontal clinical features.
HbA1c <5.9% HbA1c 6 - 7.9% HbA1c >8% p
Placa (%) 96.22 + 20.01 88.85 + 18.40 92.10 + 24.36 0.69
Enrojecimiento Gingival (%) 21.55 +22.02 10.25 +11.72 401+7.24 <0.04*
Sangrado al sondaje (%) 16.19 £22.45 14.96 + 20.65 15.11£22.5 0.62
Supuracion (%) 0.20 £ 0.55 0.51+1.22 0.51 £0.365 0.17
Profundidad de bolsa (mm) 1.68 £ 0.76 1.78 £ 0.67 2.25+0.85 0.041
Nivel de insercion Clinica (mm) 2.55+1.04 247 £1.77 3.66 = 2.41 <0.02*

Placa, enrojecimiento gingival, sangrado al sondaje, supuracion, profundidad de bolsa, nivel de insercién presentadas como la media + desviacion estandar; analisis

estadistico por ANOVA con significancia menor a 0.05.

los niveles de HbA1c.?*? En los resultados obtenidos
se observo una correlacién positiva entre el descontrol
y los niveles altos de colesterol y LDL, sugiriéndonos
gue el mal control de los niveles de glucosa en sangre
aumenta el riesgo a desarrollar complicaciones micro-
vascular y microvascular en pacientes diabéticos.

Dentro de las complicaciones microvasculares de
la DMT2 se encuentra la periodontitis, la cual es una
enfermedad cronica e inflamatoria que afecta los teji-
dos de soporte del diente.?*2° La periodontitis puede
ser modificada en su evolucion y severidad por fac-
tores como la dieta, habitos nocivos y enfermedades
sistémicas.* Asimismo, un descontrol glucémico en
DMT2 puede cambiar la etiopatologia de la periodonti-
tis.'* En los datos obtenidos se muestra un incremento
de los porcentajes de HbA1c con respecto a la seve-
ridad de la periodontitis, sugiriendo una estrecha re-
lacién entre ambas enfermedades. De este modo, se
evaluaron los parametros clinicos periodontales con
respecto al control glucémico. Encontrado una dismi-
nucién del porcentaje de enrojecimiento gingival y un
aumento de pérdida de nivel de insercion en el grupo
de alto riesgo a desarrollar complicaciones en compa-
racion con los que presentan buen control glucémico.
Estos datos sugieren que los altos niveles de glucosa
en sangre estan generando un problema microvascu-
lar en el periodonto, desfavoreciendo la capacidad de
regeneracion, lo que conlleva desarrollo de la enfer-
medad periodontal.

La glucemia no controlada ha demostrado deterioro de
las defensas del huésped, incluida la disminucién de la
actividad y la movilizacién de leucocitos granulocitos, la
quimiotaxis, la actividad fagocitica y el aumento del estrés
oxidativo, que afectan el sistema metabdlico, genético y
hemodinamico, e incrementa los productos finales de gli-
cacion avanzada,”*>*® lo que demuestra que el nimero
de granulocitos en la sangre en individuos conlleva riesgo
a desarrollar complicaciones. Esto nos sugiere que el pro-
ceso inflamatorio generado por los niveles altos de HbA1c

esta favoreciendo el incremento de estas células para
exacerbar la respuesta inmunoldgica. Sin embargo, es-
tudios han demostrado que el aumento de los niveles de

A 55
50
3 45 }
>
8
S 404
=
35
30 T T T
HbA1c (%) >8 6-7.9 <59
B 707

65 {
60

8

8

2 55 4

] *

G}
50 H }
45 T T T

HbA1c (%) >8 6-7.9 <59

Figura 2: Correlacion de niveles de HbA1c con porcentaje
de granulocitos y linfocitos. A) Cuentas totales de linfocitos
con respecto al porcentaje de HbA1c. B) Cuentas totales de
granulocitos incrementados significativamente en el grupo de
porcentajes de HbA1c > 8% en comparacion con el grupo de <
5.9% (p < 0.05)

Correlation of HbAlc levels with percentage of granulocytes
and lymphocytes. A) Total lymphocyte amounts related to
the percentage of HbAlc. B) Total granulocyte amounts
significantly increased in the HbA1c percentage group > 8%
compared to the < 5.9% group (p < 0.05).
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glucosa en sangre disminuye la capacidad de activacion
de los granulocitos. Sugieren que el control glucémico de-
ficiente en pacientes con DMT2 disminuye la capacidad
de defensa y remodelacion en el tejido periodontal.

CONCLUSION

El incremento de los niveles de HbAlc esta correla-
cionado con la severidad de la periodontitis y los cam-
bios clinicos periodontales, aunado con problemas mi-
crovasculares que se presentan durante el desarrollo
de la enfermedad.
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ABSTRACT

Introduction: Periodontitis is one of the main complications of Type
2 Diabetes Mellitus (T2DM), both diseases present a bidirectional
relationship in which lack of glycemic control is a determining
factor for the development of periodontitis. However, the degree
of severity of the lack of glycemic control and periodontitis has not
been thoroughly evaluated, for this reason the following raised. Aim:
To assess the relationship between the lack of glycemic control in
T2DM and the severity of periodontitis. Material and methods:
Female and male patients with T2DM with and without chronic
generalized periodontitis from «Dr. Donato G Alarcon» Hospital were
included in the study, who gave their signed informed consent. A
periodontal examination was performed, recording gingival redness,
bleeding, suppuration, probing depth and clinical attachment loss

level. Likewise, peripheral venous blood samples were obtained
to determine glycated hemoglobin (HbAlc) levels, cholesterol,
triglycerides, high-density lipoprotein (HDL), low-density lipoprotein
(LDL), creatinine, and granulocyte count. Results: 158 patients with
T2DM were included. 42 patients (26%) with periodontal health, 36
(22%) with mild periodontitis, 26 (16%) with moderate periodontitis
and 54 (34%) with severe periodontitis. Regarding HbAlc, 26
patients (16%) had good control, 56 (35%) had poor control, and
46 (48%) had a high risk of complications. A significant decrease in
gingival redness and an increase in clinical attachment loss levels
were observed in patients at high risk of complications. The latter
also presented a significant increase in granulocytes. Discussion:
The uncontrolled and prolonged rise in blood glucose levels has been
correlated with several complications, including the development of
periodontitis. However, the relationship between its degree of severity
and lack of glycemic control has not been evaluated.

Keywords: Periodontis, type 2 diabetes mellitus.

INTRODUCTION

T2DM is considered one of the main causes of
death worldwide,* the Secretaria de Salud in Mexico
establishes it as one of the priority lines of medical
care. Some epidemiological reports show that a lack
of control of T2DM blood glucose levels increases
the risk of presenting comorbidities, increases the
number of hospitalizations and disabilities, which
affect the life of the individual suffering from this
disease.”™

T2DM is a chronic inflammatory disease
characterized by endocrine and metabolic
alterations, represented by a variable degree of
insulin resistance and alterations in the secretion
of this hormone, whichprovokes problems in the
metabolism of carbohydrates, lipids and proteins
necessary for all biological functions.>® The
diminished action of insulin triggers an increase
in blood glucose levels, activation of alternative
pathways for obtaining energy and a biochemical
imbalance with important consequences on
metabolism. These events drive to the formation
of advanced glycation end products (AGEs) and
increase the levels of free fatty acids (cholesterol,
triglycerides, HDL and LDL), which increases the
risk of developing macrovascular complications
(heart attacks and embolisms) and microvascular
complications (retinopathies, kidney disease and
periodontitis).” Furthermore, the persistent increase
in glucose levels affects the collagen synthesis by
fibroblasts and decreases the phagocytic activity of
monocytes, leading to a loss of tissue regeneration
capacity and increasing recurrent lesions.?

Periodontitis is a chronic, infectious and
inflammatory disease associated with disbiosis in
dental biofilm, causing loss of tooth support tissue.
This disease increases the risk of developing
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chronic degenerative diseases, such as heart
disease and T2DM. It has been shown that there is a
bidirectional relationship between periodontitis and
T2DM,? finding some immunological, microbiological
and physiological processes correlated in the
feedback of these diseases.!® According to this,
the recurrent lack of glycemic control could
increase the risk of developing and increasing the
severity of periodontitis in patients with T2DM.*-13
Therefore, this study aimed to assess the severity of
periodontitis of patients with T2DM related to lack of
glycemic control.

MATERIAL AND METHODS
Study population

This study was approved by the Committee
of Ethics of the Ministry of Health of the State of
Guerrero, Mexico, with number 03301117.

A total of 256 cases originating in the State of
Guerrero, Mexico, were analyzed during the period
of January to May 2018 at the General Hospital «Dr.
Donato G Alarcén», Acapulco de Juérez, Guerrero,
Mexico.

Criteria inclusion:

» Subjects aged 45-65 years, with chronic generalized
periodontitis and without this disease.

» Subjects presenting nutritional control, weekly physical
activation and medication by the diabetes clinic.

Criteria exclusion:

e Subjects who did not attend more than 20% of
appointments in a period of six months.

 Lactating or pregnant women.

e Subjects who currently smoke and/or who had
stopped smoking the last 10 years.

» Subjects using any class of systemic antimicrobial
in the three months prior to the evaluation.

» Subjects with any systemic disease in addition
to T2DM, which could influence the course
or severity of periodontal disease such as:
human immunodeficiency virus (HIV), acquired
immunodeficiency syndrome (AIDS), hemophilia,
autoimmune diseases.

» Subjects with more than 8 teeth missing.

» Subjects who did not sign the informed consent.

» Subjects who wanted to leave the study at any time.

« Fulfilling the criteria described, the final number of
patients included in the study was 158.

Clinical laboratory analysis

Subjects included in the study were analyzed
in the state laboratory of public health «Dr. Galo
Soberdn y Parra» of the Secretaria de Salud del
Estado de Guerrero. Every 3 months, studies were
performed to determine Glycosylated hemoglobin
(HbA1c) levels and every 6 months their levels of
cholesterol, triglycerides, high-density lipoprotein
(HDL) and low-density lipoprotein (LDL) were
measured. The HbA1c value is represented by the
average of the intakes corresponding to 3 years and
were grouped according to the American Diabetes
Association (AAD) criteriain 3 groups: good control
(HbAlc <5.9%), poor control (HBA1c 6.0-7.9%) and
risk of complications (HBA1c > 8%).

Periodontal assessment

The clinical evaluation was carried out by means
of two calibrated clinicians from the Unidad de
Innovacion Clinica y Epidemioldgica del Estado
de Guerrero (UICYEEG), with a Kappa coefficient
equal to or greater than 0.85. Six areas in each
tooth (mesiobuccal, buccal, distobuccal, distolingual,
lingual, mesiolingual) of all teeth were evaluated,
excluding third molars.* The following variables were
recorded: dentobacterial plaque (1/0; detected/not
detected); gingival redness (1/0); bleeding on probing
(1/0); suppuration (1/0), probing depth, as well as
clinical attachment loss levels. Measurements were
taken by the same examiner at the same appointment.
It was recorded to the nearest millimeter using a North
Carolina periodontal probe (Hu-Friedy, Chicago, IL).

Classification of periodontitis

After periodontal examination, each subject was
classified with chronic generalized periodontitis
according to the AAP criteria, into 3 groups:

» Mild: two or more sites with a pocket depth of > 3
and < 5 mm and with a measurement of 1 to 2 mm
clinical attachment loss.

* Moderate: two or more sites with a pocket depth
of > 5 and < 4 mm pocket depth and with a
measurement of 3 to 4 mm clinical attachment loss.

e Severe: two or more interproximal sites with a
pocket depth of > 7 mm and a measurement of > 5
mm clinical attachment loss.

All of the above with a minimum of 30% of affected
sites to determine the generalization of the disease.
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Periodontal health is determined with less than 3mm
pocket depth and attachment loss < 2 mm.

Peripheral blood cell count

A capillary blood sample was obtained, which
was spread on a slide and fixed with heat. Then a
Wright stain was performed, placing 5 ml of Wright’s
reagent for 10 min and then 5 ml of distilled water
were added for 5 min; then the frotis were washed
with bidistilled water until excess dye was removed.
The frotis were observed under a light microscope at
100x with immersion oil and the first 100 nucleated
cells were counted classifying them into eosinophils,
lymphocytes, basophils, monocytes and segmented
neutrophils; they were recorded in a cell counter.

Statistical analysis

Data on HbAlc, cholesterol, triglycerides, HDL, LDL,
creatinine, granulocyte count, percentage of plaque,
gingival redness, bleeding on probing, suppuration
depth of probing, and attachment loss levels were
analyzed by repeated measures of analysis of variance
(ANOVA) followed by Bonferroni test (Prism 5 program,
GraphPad Inc., San Diego, USA) values with p <0.05
were considered with statistical significance. Data are
presented as the mean + standard deviation.

RESULTS

One hundred and fifty eight patients diagnosed with
and without T2DM, chronic generalized periodontitis
were included in the study. After performing a
periodontal exploration the data were grouped
according to the AAP criteria in 4 groups:

» Periodontal health. 42 individuals representing 26%.
» Mild periodontitis. 36 subjects representing 22%.

» Moderate periodontitis. 26 subjects representing 16%.
» Severe periodontitis. 54 subjects that represented 34%.

The following variables were considered: age,
sex, years with T2DM and tooth loss, without finding
significant differences between the evaluated groups
(Table 1).

HbAlc levels were also evaluated in proportion
to periodontal status (periodontal health, mild
periodontitis, moderate periodontitis and severe
periodontitis) and a significant increase in the
percentage of HbA1c was observed in the group of
patients with severe periodontitis compared to the
health periodontal group (Figure 1).
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To determine the relationship between the lack
of glycemic control and alterations in levels of free
fatty acids in the blood, the data were grouped based
on the percentage of HbA1c in three groups: good
control (< 5.9% HbA1c) with 26 patients representing
16%; poor control (6.0-7.9% HbAlc) with 56 patients
representing 35% and high risk of complications (>
8% HbA1c) with 46 patients representing 48% of the
study population. A significant increase was found in
patients in cholesterol and LDL levels in the high risk
of complications group compared to the good control
group (Table 2).

In addition, the clinical characteristics of the
periodontium were evaluated related to the percentage
of glycosylated hemoglobin: good control <5.9%, poor
control 6.0-7.9% and high risk of complications > 8%.
A significant decrease in gingival redness (p < 0.04)
and a significant increase in clinical attachment loss
(p < 0.02) were observed in patients of high risk of
complications group compared with the participants in
good control group (Table 3).

High blood glucose levels trigger deteriorating
effects on the immune response, it has been
revealed that the activity of granulocyte cells
decreases in patients with T2DM,exacerbating the
inflammatory process and thusfeeding back the
inflammatory process of periodontitis. Related to
that a peripheral blood granulocyte and lymphocyte
count was performed, finding a significant increase in
granulocytes in the high risk of complications group
(> 8% HbA1c) compared to the good glycemic control
group (< 5.9% HbAlc). However, the lymphocytes
showed no significant change between the groups
(Figure 2 A and B).

DISCUSSION

This study compared and analyzed a sample
made up of 158 patients with 2TDM from the «Dr.
Donato G Alarcon» Hospital, located in Guerrero,
Mexico. Clinical parameters of study population
showed an increase in the percentage of patients
with severe periodontitis compared to those who had
a healthy periodontal status. Similar studies have
revealed a positive relationship between T2DM and
periodontitis development.’>'” Likewise, patients with
T2DM and good control of blood glucose levels have
been described to decrease the risk possibilities for
developing periodontitis compared to subjects with
poor glycemic control.*®* However, as periodontitis is
a multifactorial disease, the presence of periodontal
pathogenic bacteria and subject’s immunological
response play an extremely important role in the
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development of this disease. Our results show a
positive correlation between the increase in high levels
of HbA1c and the severity of chronic generalized
periodontal disease.

The persistent increase in blood glucose levels
in patients with T2DM triggers immunological,
biochemical, physiological and psychological
complications.?>?* These complications initially
generated by a process of insulin resistance, activate
alternate pathways to obtain energy such as beta-
oxidation of fatty acids, among others. These alterations
generate changes in the standard concentrations of
some biomolecules such as cholesterol and LDL?*2°
whichare linked to cardiovascular problems, finding a
positive relationship between these two molecules and
HbAlc levels.?®?8 In the results obtained, a positive
correlation was observed between lack of control and
high cholesterol and LDL levels, suggesting that poor
control of blood glucose levels increases the risk of
developing microvascular complications in diabetic
patients.

Among the microvascular complications of T2DM
is periodontitis, which is a chronic and inflammatory
disease that affects the supporting tissues of the
tooth.?°*° Periodontitis can be modified in its evolution
and severity by factors such as diet, harmful habits
and systemic disease.** Likewise, a lack of glycemic in
T2DM can change the etiopathology of periodontitis.**

The data obtained show an increase in the HbA1c
percentages related to the severity of periodontitis,
suggesting a close relationship between both
diseases. In this way, periodontal clinical parameters
were evaluated in relation to glycemic control, finding
a decrease in the percentage of gingival redness
and an increase in attachment loss level in high
risk of complications group, compared to those with
good glycemic control. These data suggest that
high blood glucose levels generate a microvascular
problem in the periodontium, impairing the capacity
for regeneration, which leads to the development of
periodontal disease.

Uncontrolled blood glucose has shown impairment
of host defenses, including decreased activity and
mobilization of granulocyte leukocytes, chemotaxis,
phagocytic activity, and increased oxidative stress,
affecting the metabolic, genetic, and hemodynamic
system, and increases advanced glycation
end products.?®323% Finding that the number of
granulocytes in the blood in individuals at risk of
developing complications. This suggests to us that the
inflammatory process generated by high HbA1c levels
is favoring the increase of these cells to exacerbate
the immune response. However, studies have shown

that increased blood glucose levels decrease the
activation capacity of granulocytes and suggest that
poor glycemic control in T2DM patients decreases
defense and remodeling capacity in periodontal tissue.

CONCLUSION

The increase in HbA1c levels is correlated with
the severity of periodontitis and periodontal clinical
changes coupled with microvascular problems that
occur during the development of the disease.
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ABSTRACT

Objective: To evaluate the concordance between clinical and
histopathological diagnosis of intraosseous lesions in individuals
treated in a Reference Centre from 2006-2017. Material and
Methods: A retrospective concordance study was conducted,
reviewing the biopsy files and conclusive anatomopathological reports
of intraosseous lesions. The collected data was analyzed in SPSS
v10.0. The data were descriptively analysed obtaining the average
age, gender frequency and most affected anatomical location.
Cohen’s Kappa statistical test separately assessed the concordance
between clinical and histopathological diagnoses of all intraosseous
lesions and groups of cysts, tumours, and bone-associated lesions.
All tests adopted a statistical significance level of 5%. Results: 255
biopsied lesions met the inclusion criteria. Most of the individuals
were females (67.8%) in the third decade of life (20.8%) with a
predominance of posterior mandibular lesions (42.4%). It was
observed that concordance between the diagnoses of intraosseous
lesions occurred in 66.7% of the treated cases (kappa = 0.475). The
following rates were obtained: 63.3% for tumours (kappa = 0.171),
69.1% for lesions associated to bones (kappa = 0.242) and 66.7% for
cysts (kappa = 0.233). Conclusion: Concordance of diagnoses of all
intraosseous lesions was moderate (kappa= 0.475), being higher in
the bone-associated lesions (reasonable kappa = 0.242) and lower in
tumours (poor kappa = 0.171).
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INTRODUCTION

Diagnosing a disease of the oral cavity requires
having adequate information about the patient
and their conditions from a clinical examination,
which consists of anamnesis, physical exploration
and, if necessary, complementary imaging and/or
histopathology studies, in order to provide adequate
treatment and an accurate prognosis.*

Intraosseous lesions of the maxillomandibular
complex, also called central lesions, can be divided
into three groups: cysts (odontogenic and non-
odontogenic), tumours (odontogenic and non-
odontogenic) and bone-associated lesions. Tumours
are relatively rare lesions in dental practices; incidence
depends on their location. In Brazil, epidemiological
studies report about 3% of all diagnosed oral lesions
are tumours.?® Bone-associated lesions and cysts,
in turn, are more commonly found in dental practice.
However, national epidemiological data are scarce.*

For a correct diagnosis of oral diseases, it is
essential to know the clinical characteristics of the
lesions, such as shape, size, location and time of
evolution, as well as their epidemiological aspects,
all of which can be confirmed by imaging and/or
histopathological examination.®

The intraosseous lesions biopsy is justified
sincethey not always show clinical and imaging
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characteristics that allow a diagnosis only using a
visual or clinical examination. Most of these lesions
are symptomatic and generally discovered by routine
radiographies or when the patient reports an increase
in volume, followed with an X-ray of the region.®
Despite this, a clinical explorationsheds light on
important signs and symptoms, making it possible
to complement the information provided by the initial
diagnosis with that found in the histopathological
examination.

To determine the appropriate clinical diagnosis, it is
useful to analyse concordance studies between clinical
and histopathological diagnoses that include age, sex
and anatomical location, in addition to comparing the
results with those of the other pathology centers.’

The clinical diagnosis not supported by
histopathologic examination can lead to negligence of
significant lesions and lead to an incorrect treatment,
which can result in a poor prognosis. Thus, this type of
study becomes relevant to analyse whether the lesions
behave clinically as expected, establish the appropriate
diagnosis and determine an adequate treatment in
each case.?®

Keeping this in mind, the aim of the present study
was to evaluate the concordance between clinical and
histopathological diagnoses of intraosseous lesions in
individuals attended at the Reference Centre for Oral
Lesions (RCOL) of the State University of Feira de
Santana (SUFS) from 2006 to 2017.

MATERIAL AND METHODS

Design, area of study and
characterization of the sample

This is a retrospective concordance study
based on the collection of biopsies and conclusive
anatomopathological reports of individuals diagnosed
with intraosseous lesions in the Dentistry course, from
2006 to 2017, by the RCOL-SUFS.

Inclusion criteria

» Patients who underwent a biopsy procedure
and had conclusive histopathological reports for
intraosseous lesions, issued from 2006 to 2017.

Exclusion criteria

* All patients with oral disorders who did not have a
histopathological report.

» Descriptive histopathological reports with the same
registry number.

* When there were two reports from the same patient,
the first about an incisional biopsy and the second
one from the total removal of the lesion, considered
only the first one.

Data collection and selected variables

Data collection procedure was performed based on
the information contained in the biopsy records and
histopathological reports of patients diagnosed with
intraosseous lesions of the maxillomandibular region
and who met the inclusion criteria. The following
variables were selected for analysis: sex (male
and female), age (full years), anatomical location
(anterior mandible-lower incisors and canines,
posterior mandible-lower molars and premolars,
anterior maxilla-upper canines and incisors, posterior
maxilla-upper molars and premolars), clinical and
histopathological diagnoses. The present study
grouped the intraosseous lesions according to the
2017 World Health Organization (WHO) criteria.'

Statistical analysis

The data were recorded in an Excel Program
database (Office 2007, Microsoft®) and imported
into the statistical programming software (Statistical
Package Social Sciences-SPSS version 10.0), for
treatment and generation of results.

Initially, a descriptive analysis of the data was
performed, in which mean age and frequency of
gender, age group and anatomical location were
most affected. Concordance between clinical and
histopathological diagnoses of all intraosseous lesions
and the cysts, tumours and bone-associated lesions
exclusively was determined, and the kappa statistical
test was applied. All tests adopted a statistical
significance level of 5%.

Kappa coefficient interpretation was performed
according to the criteria proposed by Landis and Koch**
(1977), following next scale: without concordance
(< 0); poor concordance (0 to 0.19); reasonable
concordance (0.20 to 0.39); moderate concordance
(0.40 to 0.59); substantial concordance (0.60 to 0.79),
and excellent concordance (0.80 to 1.00).

Ethical aspects

The study complied with the resolution 196/96
(chapter 1X.2) about research involving human subjects
registered in the Ethics Committee of the State
University of Feira de Santana (CEP-UEFS) under
protocol no. 015/2008, CAAE0015.0.059. 000-08.
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RESULTS

2,051 oral lesions biopsied during the period
from 2006 to 2017 in the CRLB-UEFS, of which 255
(12.4%) met the inclusion criteria (Figure 1).

Most of the subjectswere female (67.8%) and were
in their third decade of life (20.8%); the age ranged
from 4 to 88 years with a mean of 38.8 years and a
standard deviation of 19.8. Regarding the anatomical
location of the lesions, there was a predominance of
the posterior mandible region (42.3%) (Table 1).

With a 0.475 kappa coefficient, there was a 66.7%
concordance between clinical and histopathological
diagnoses of intraosseous lesions. In all groups, a
63.3% concordance rate was found in tumours, 66.7%
in cysts and 69.1% in bone-associated lesions. Kappa
coefficient was 0.171 for tumours (p > 0.05), 0.233 for
cysts, and 0.242 for bone-associated lesions (Table 2).

DISCUSSION

Concordance rate of clinical and histopathological
diagnoses of all intraosseous lesions of the CRLB-
UEFS was 66.7%, similar to the study carried out
by Seifi et al.*? (2010), which obtained 66.6%, but
relatively lower than the frequencies found by Araujo®
(2015) and Chen et al.*®* (2015), equal to 76.8 and
89.8%, respectively. This variation may be related to
different sample sizes, study time, and data collection.

Kappa statistical analysis of the intraosseous
lesions indicated a moderate concordance. Emeka
et al.** (2016) in evaluating a group composed of
central and peripheral lesions, also found moderate
concordance, using a kappa coefficient of 0.450. In a
study by Seifi et al.? (2010), the kappa coefficient was
0.609, corresponding to a substantial concordance.
The kappa coefficient below excellent may be a
consequence of the difference in clinical approach

2.051
Biopsied lesions

255 81
Included lesions Lost data
68 59
E Bone- . Without 2? .
Cysts . Tumours : . Descriptive
associated information

Figure 1: Distribution of intraosseous lesions algorithm.

Table 1: Number and percentage of patients treated by RCLB-UEFS
affected by intraosseous lesions according to gender, age and
anatomical location, Feira de Santana, Bahia, 2006-2017 (N = 255).

Intra-osseous lesions

Variables n (%)
Gender
Male 82 (32.2)
Female 173 (67.8)
Age range
0-10 13 (5.1)
11-20 47 (18.4)
21-30 35 (13.7)
31-40 53(20.8)
41-50 30 (11.8)
51a60 35(13.7)
60+ 42 (16.5)

Anatomical location

Anterior mandible 42 (16.5)
Posterior mandible 108 (42.3)
Anterior maxilla 65 (25.5)
Posterior maxilla 40 (15.7)
Total 255 (100.0)

of each surgeon, years of experience in the area
and difficulty in the clinical diagnosis of intraosseous
lesions, since they are generally asymptomatic and
have similar clinical characteristics.

The highest concordance betweendiagnoses was
found in the group of bone-associated lesions (69.1%),
followed by cysts group (66.7%) and tumours group
(63.3%). It was observed that this wasa balanced rate
in all of the groups, which contrasts with the Mendez et
al.” study (2016), in which the cysts group presented
a 44.2% concordance in the diagnoses, while in the
odontogenic tumours group the rate was 78.7 and
76.2% in the bone-associated lesions group. The cysts
group presented the lowest concordance and there
was a discrepancy when compared to others. This
result may be because in some situations dentigerous
cysts detected by radiographic evaluations resemble
apparently normal dental follicles, thus raising the
discordance index of the cysts group.*

The present research found a poorconcordance
kappa coefficient in tumours group and reasonable
concordance in bone-associated lesions and cysts
groups. Emeka et al.** (2016) obtained moderate
concordance for both the cysts category and the
tumours. In the study by Tatli et al.*” (2013), carried
out at a Dentistry University in Turkey, the result of
the kappa coefficient showed excellent concordance
in the three groups. High concordance can be
explained by the higher incidence of lesions with
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well-defined clinical characteristics and differences
in teaching methods of school clinics in developed
countries. It is worth mentioning that the present
study categorized intraosseous lesions based on
the 2017 WHO classification, while the comparison
studies considered the 2005 WHO classification,
which presents differences in grouping of some
important lesions, such as keratocyst and calcifying
odontogenic cyst, which may have influenced the
different results.*°

In the tumours group the p value was not statistically
significant due to the low level of concordance
evidenced by the kappa coefficient. This association is
suggested due to the sample being the smallest of the
three groups analysed. One reason for reducing the
number of tumours in this study is that in the new WHO
classification of 2017, keratocyst, one of the most
prevalent lesions, is no longer considered a tumour but
a cyst. In addition, because it is an outpatient service,
it is known to perform procedures of low complexity
under local anaesthesia, which reinforces a search or
referral of tumours of non-aggressive behaviour, which
usually present a radiographic unilocular aspect,
similar to most cysts.

Studies that evaluate the concordance of different
means of diagnosis were also conducted in other health
fields, which highlights the importance of applying this
study design. Barros et al.*® (2010) used Doppler of
the lower limbs versus transvaginal to identify pelvic
varices, evidencing a total concordance of 62.2%. The
kappa coefficient resulted in a reasonable concordance
-0.31. Gomes et al.”® (2018) analysed the concordance
of dermatoscopical and histological diagnoses of
benign or malignant melanocytic lesions obtaining a
kappa coefficient of 0.303, considered reasonable.

Intraosseous lesions were more frequent in females,
corroborating most of the findings in literature.®202
This fact may be related to the demand for dental
services that females express more than males, since
they undergo dental examinations more frequently

and / or because some lesions are more prevalent in
them. However, other studies show similar frequencies
in males and females, with a slight prevalence in
males.*?? This result may be justified by variations
in the epidemiological profile of lesions by different
demographic regions and by those studies that involve
specific groups of lesions, while the present study
covers all intraosseous lesions.

When analysing the age group, the most affected
was the thirddecade of life. Similar results were
found in Borges et al.® (2012) and Tatli et al.’” (2013)
studies. However, data relating age range varies
throughout literature, possibly due to the diversified
method and time of data collection in most of the
diverse studies.??*

Regarding the anatomical location of the
lesions, there was a predominance in the mandible,
especially in the posterior region, with several studies
coinciding.?*2%22 On the other hand, the studies by
Pereira et al.?* (2010) and Niranjan and Shaikh?®
(2014) report apredominance of maxillary lesions. One
of the explanations why the posterior region of the
mandible is more affected is the increasing frequency
in the general population of impacted third molars that
can produce mechanical, inflammatory, cystic and
neoplastic complications, leading to the appearance of
cysts and tumours of odontogenic origin.?*

Several studies have addressed the prevalence
of localizated lesions in the buccomaxillofacial
complex's221.2224 However, The issue of precision
in the evaluation of a clinical diagnosis based on its
concordance with the histopathological diagnosis
has been little explored.®?” Thus, this research has
social and scientific-pedagogical relevance, since
it evaluated the concordance between clinical and
histopathological diagnosis of intraosseous lesions
of a reference center in oral lesions, during a
considerable period of twelve years, in order to assess
the capacity and knowledge of dental surgeons and
dental academics in determining accurate diagnoses.

Table 2: Evaluation of the concordance between clinical and histopathological diagnosis of
intraosseous lesions, RCLB-UEFS, Feira de Santana-BA, Brazil, 2006-2017 (N = 255).

Concordance Discordance Total
Groups n (%) n (%) n (%) Kappa p*
Cysts 92 (66.7) 46 (33.3) 138 (100) 0.233 0.006
Bone-associated lesions 47 (69.1) 21(30.9) 68 (100) 0.242 0.032
Tumours 31(63.3) 18 (36.7) 49 (100) 0.171 0.213
All intra-osseous lesions 170 (66.7) 85 (33.3) 255 (100) 0.475 0.000

*p < 0.05 (statistically significant).
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Among the limitations of the research, it is important
to mention that 81 pieces of data were lost due to
the presence of poorly completed descriptive reports
and biopsy data sheets that committed the quality
of information provided to the pathologist and may
have influenced the size and characterization of the
sample. Descriptive reports can be the result of a
lack of representativeness of the material collected
at the time of biopsy, inadequate fixation or improper
manipulation of the specimen. A biopsy sample that
is not properly filled causes a lack of information
necessary to complete the pathological diagnosis.

The results obtained from this research confirm
the importance of performing a biopsy and
subsequent histopathological analysis to conclude
the diagnosis of intraosseous lesions, since many
of them present similar clinical characteristics, with
different treatments and prognoses. However, it
is still interesting to evaluate the precision of a
clinical diagnosis based on its concordance with the
histopathological diagnosis, since the increase in
concordance rates indicates a better performance of
both students and teachers.

The present study found common ground in over
half of the cases, which can be improved with frequent
learning and building of knowledge, for the academics
and professionals that work in the CRLB-UEFS, on
the clinical, imaging, as well as the epidemiological
aspects of intraosseous lesions.

CONCLUSION

As a whole, most of the subjects were women in
their third decade of life and there was a predominance
of lesions in the posterior region of the mandible.
Concordance between the diagnoses of all intraosseous
lesions was moderate (kappa = 0.475), being higher in
bone-associated lesions (reasonable kappa = 0.242)
and lower in tumours (poor kappa = 0.171).
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RESUMEN

Introduccion: El tratamiento del queratoquiste, previamente co-
nocido como tumor odontogénico queratoquistico, sigue siendo
controversial. El queratoquiste es una lesion odontogénica que
probablemente deriva de la lamina dental, de manera frecuente se
localiza en la parte posterior del hueso mandibular y, seguramen-
te, representa a la lesién antes denominada quiste primordial. El
queratoquiste se considera una lesion benigna de comportamiento
biologico agresivo. Una amplia variedad de técnicas se han re-
portado para su tratamiento, tales como la enucleacién, la marsu-
pializacion y la reseccién en bloque, asi como la combinacion de
varios métodos. En general, la reseccion quirtrgica se considera
como la ultima opcion para su tratamiento. Objetivo: Presentar el
reporte de un caso de una paciente de 36 afios con diagnéstico de
queratoquiste odontogénico asociado a un proceso inflamatorio
cronico. Material y métodos: El tratamiento de eleccién fue una
descompresion de la lesién usando un tubo tipo Penrose, seguida
de irrigacion con clorhexidina al 2%. Resultados: Durante el se-
guimiento se observoé una reduccion de aproximadamente 80% del
tamano original del quiste. De igual manera, la cavidad aceptaba
menos cantidad de irrigacion; por Gltimo, se realizé una biopsia ex-
cisional junto con osteotomia periférica. La biopsia revel6é un que-
ratoquiste odontogénico con metaplasia escamosa. Discusion:
En el presente caso el tratamiento conservador utilizado resulté
exitoso; sin embargo, para este tipo de pacientes el seguimien-
to a largo plazo es recomendable. Ademas, la asociacién con el
sindrome del carcinoma basocelular debe considerarse en pacien-
tes con lesiones extensas o multiples. Conclusiones: El abordaje
quirdrgico inicial dirigido a pacientes con tumores odontogénicos
agresivos puede tener efectos importantes en la recuperacion de
los pacientes afectados y en su calidad de vida. Por lo tanto, un
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adecuado plan de tratamiento requiere de la valoracién multidisci-
plinaria de cada caso.

Palabras clave: Descompresion, marsupializacion, metaplasia,
gueratoquiste, tumor odontogénico queratoquistico.

INTRODUCCION

El queratoquiste (KC) es descrito como una entidad
con caracteristicas clinicas e histolégicas bien defini-
das, acompafadas de una alta tasa de recurrencia si
es tratado con simple enucleacion.*? De manera fre-
cuente, la lesion se localiza en la zona posterior del
hueso mandibular.** Ademas, el comportamiento local
agresivo de la lesion ha sido bien documentada.® EI KC
es una lesién quistica odontogénica que probablemen-
te deriva de la lamina dental y, seguramente, represen-
ta a la lesion antes denominada quiste primordial.®

El término KC fue utilizado por primera vez por
Philipesen en 1953, en un articulo original escrito en
danés, con un resumen en inglés.>’ La lesion atrajo
interés por sus caracteristicas histolégicas especifi-
cas, y fue reconocida de manera individual entre 1970
y 1971, después de que Browne describiera sus ca-
racteristicas clinicas e histolégicas.® Finalmente, en
1963, Pindborg y Hansen sugirieron una serie de cri-
terios histolégicos que describian las caracteristicas
esenciales de la lesion.*

La imagen histolégica del KC odontogénico incluye
un epitelio escamoso paraqueratinizado y una capa
basal bien definida habitualmente corrugada. Las cé-
lulas de la capa basal son distintivas de esta entidad,
de forma polarizada y empalizada, ademas de estar
rodeadas por tejido conjuntivo fibroso denso. La pared
del quiste suele ser de grosor uniforme y delgada, de
entre seis y diez células de espesor; esta pared llega
a engrosarse como consecuencia de un proceso infla-
matorio crénico.t*
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Pese a los numerosos estudios publicados, los
datos con respecto a la prevalencia de los querato-
quistes no son consistentes, revelando la falta de con-
senso que existe entre los cirujanos. Por ejemplo, son
pocos los estudios que utilizan la clasificacion de la
Organizacion Mundial de la Salud para el diagnostico
del queratoquiste; y es comun que los trabajos previos
a 1992 incluyan dentro del diagnoéstico quistes con
epitelio ortoqueratinizado.”

En un reciente metaanalisis en el que se revisa-
ron un total de nueve articulos, el cual incluy6 49,846
quistes y tumores asociados a terceros molares im-
pactados, Mello y colaboradores reportaron una pre-
valencia del 0.5% para el queratoquiste.*?

La tasa de recurrencia para el KC odontogénico
varia desde 0% hasta 62%.%**® Pogrel menciona que
entre mas tiempo se mantiene el seguimiento, la tasa
de recurrencia aumenta, y concluye que la tasa de re-
currencia exacta para el KC puede establecerse des-
pués de 20 afios 0 méas de seguimiento.®

La discrepancia relacionada con las tasas de re-
currencia podria estar reflejando las diferencias entre
los KC esporadicos y sindromicos.*® Al profundizar so-
bre esta misma idea, los pacientes con el sindrome
de carcinoma nevoide de células basales (SCNCB)
presentan multiples anormalidades esqueléticas, ta-
les como costillas bifidas, calcificacion de la hoz del
cerebro y multiples KC en mandibula y maxila.**¢ Ade-
mas, se ha reportado que entre 60-85% de los pacien-
tes presentan mutaciones en el gen supresor tumoral
PTCH, por lo que llegan a desarrollar mas de un KC a
lo largo de su vida.™

Después de seis décadas, el tratamiento mas apro-
piado para los KC odontogénicos sigue siendo contro-
versial.® El propoésito del presente reporte es presentar
el caso de una paciente de 36 afos con un querato-
quiste asociado a un proceso inflamatorio en el angulo
mandibular izquierdo, y que fue tratado con marsu-
pializaciébn méas descompresion. Asimismo, se incluy6
una revision de la literatura acerca del tratamiento del
queratoquiste odontogénico.

MATERIAL Y METODOS

Reporte de caso: paciente femenino de 36 afios
de edad, se presenté en la Clinica de Medicina Bu-
cal, de la Division de Estudios de Postgrado e In-
vestigacion, en la Universidad Nacional Autbnoma
de México, por presentar un ligero aumento de volu-
men en la zona posterior inferior del lado izquierdo,
con una evolucion de entre ocho meses y un afio
aproximadamente. La paciente presentaba dolor en
la zona sin presentar pérdida de la sensibilidad. A

la exploracion intraoral, los tejidos blandos eran de
apariencia normal, acompafiados de ausencia clini-
ca del 6rgano dentario 38, en la zona retromolar iz-
quierda se podia observar un aumento de volumen,
de consistencia dura y doloroso a la palpacion. La
paciente refiri6 haberse sometido a la extraccion
quirargica del tercer molar inferior izquierdo 10 afios
atras. No se encontré ningun otro padecimiento sis-
témico o antecedente de importancia para el pade-
cimiento actual (Figura 1 A-C).

En el examen radiografico se observé una area
radioltcida multilocular, la cual se extendia desde
el cuerpo distal del segundo molar a la rama de
la mandibula, de aproximadamente 6 x 4 cm, con
bordes bien definidos y escleréticos; junto con un
fragmento radicular y coronal, probablemente del
organo dentario 38. La tomografia computarizada
revel6 una area hipodensa en el hueso mandibular,
con expansiéon y adelgazamiento de las corticales
lingual y vestibular (Figura 1 D y E). Para el plan de
tratamiento se decidio6 realizar una biopsia incisional
con el diagnostico presuntivo de KC odontogénico
versus ameloblastoma.

El estudio histopatolégico revel6 una cavidad re-
vestida por epitelio plano estratificado, con algunas
zonas del estrato basal en empalizada, hipercroma-
ticas y otras con acantosis, exocitosis leucocitaria y
areas con hiperplasia arcoidal. Sin embargo, debido
al severo infiltrado inflamatorio, las caracteristicas dis-
tintivas del KC odontogénico se encontraban modifi-
cadas: la capsula del tejido conjuntivo fibroso denso
y bien vascularizado, también presentaba un infiltrado
inflamatorio cronico linfoplasmocitario severo y difuso,
con calcificaciones distréficas, cementiculos y matriz
osteoide. Por Ultimo, se emitio el diagnéstico de que-
ratoquiste odontogénico con proceso inflamatorio cro-
nico (Figura 2 Ay B).

Procedimiento quirdrgico: el tratamiento consistio
en realizar la descompresion de la lesion quistica,
seguida de marsupializacién y enucleacién con os-
teotomia controlada. Primero, bajo anestesia local se
realizd una incisién en el borde anterior de la rama
mandibular y se extendi6 hasta el segundo molar; en
seguida, se realiz6 la extraccion de los fragmentos del
organo dentario 38. A continuacion, se observé una
perforacion de la cortical vestibular, y en esta zona se
acceso a la luz del quiste y se coloc6 un tubo de latex
tipo penrose, el cual fue suturado a la mucosa sana
adyacente para dar seguimiento a la marsupializacion
(Figura 2 C y D). Finalmente, se realizaron lavados
quirurgicos con solucion fisiolégica.

Una vez concluido el procedimiento quirtrgico se
le indicé a la paciente que irrigara y permeabilizara
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Figura 1: Ay B) Las fotografias extraorales iniciales muestran un ligero aumento de volumen en la region del angulo mandi-
bular. C) Intraoralmente se observé un discreto aumento de volumen en el area retromolar. D y E) Estudios de imagen previos
a la biopsia. E) La tomografia computarizada revel6 la expansion de las corticales 6seas y el desplazamiento del conducto del

nervio dentario inferior.

A and B) Initial clinical photographs. The images showed a slight swelling in the mandibular left area. C) Intraoral examination showed
a slight swelling in the retromolar area. D and E) Image studies. E) The CT scan revealed an expansion of the cortical bone, and the

displacement of the inferior dental nerve.

el tubo con clorhexidina al 0.12%, diariamente y dos
veces por dia. La paciente acudié a un seguimiento
radiografico mensual hasta que se observé un aumen-
to de la radiopacidad de la lesion. Después de cinco
meses, la radiografia mostr6 disminucion de la lesion
y una zona residual radioltcida de aproximadamente
1 x 1 cm de diametro (Figura 2 E-G), aproximadamen-
te 80% menor al tamafio original de la lesion. En este
punto se decidi6 realizar la biopsia excisional de la le-
sion con osteotomia periférica controlada.

RESULTADOS

La Figura 3 A'y B muestra clinica y radiografica-
mente el area de la lesion después de la segunda
cirugia. No existe recurrencia después de 28 me-
ses, y se ha programado el seguimiento clinico y
radiografico a largo plazo. Aunque la paciente no

presentaba macrocefalia, por su edad y tamafio de
la lesiéon, fue examinada en busca de anormalida-
des esqueletales en el craneo, y la presencia de
depresiones en las palmas de las manos y las plan-
tas de los pies. No se encontré ningun sintoma que
pudiera asociarse con el sindrome de carcinoma de
células basales nevoide.

Histologicamente se observo un fragmento de teji-
do blando compuesto de epitelio con metaplasia es-
camosa, rodeado por una capsula de tejido conjunti-
vo fibroso denso, bien vascularizado y un moderado
infiltrado inflamatorio de predominio linfocitario. Ade-
mas, en el tejido conjuntivo adyacente a la lesion se
encontro tejido mineralizado compatible con cemento,
haces de tejido muscular de tipo estriado esqueléti-
co y acinos glandulares mucoserosos. Finalmente, se
emitio el diagndstico de queratoquiste odontogénico
con metaplasia escamosa (Figura 3C).
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DISCUSION

En la mas reciente clasificacion de la Organizacién
Mundial de la Salud para tumores de cabeza y cuello,
el nombre de tumor odontogénico queratoquistico ha
sido cambiado nuevamente por KC odontogénico. Lo
anterior sigue causando controversias y confusiones,
e inequivocamente disminuye la alerta que se tenia
sobre el comportamiento localmente agresivo de la le-
sion.?° Sin embargo, por sus caracteristicas y su alto
porcentaje de recidivas, el tratamiento de esta lesion

sigue siendo controversial.>?* Entre todas las opcio-
nes terapéuticas descritas, la mas radical es la resec-
cion en blogue con margenes de seguridad.?>?

En el presente caso, durante la evaluacion de los
cortes histoldgicos, se identificd una pérdida de la ar-
quitectura clasica del KC en gran parte del tejido, de-
bido al proceso inflamatorio crénico severo. Siempre
que exista inflamacion en una lesion de origen odonto-
génico se debe poner especial cuidado en el diagnés-
tico. Por ejemplo, las caracteristicas histopatologicas
del KC suelen traslaparse con las del ameloblastoma

Figura 2:

A y B) Microfotografias de la
biopsia inicial, hematoxilina y
eosina; (A) 100x; (B) se puede
apreciar el epitelio quistico pa-
raqueratinizada, con un estrato
basal en empalizada y nucleos

hipercromaticos, una capsula
de tejido conjuntivo subyacen-
te denso y fibroso, y un severo
infiltrado inflamatorio, 400x. C)
Abordaje quirdrgico a la cavidad
quistica. D) Colocacion y fijacion
de drenaje tipo Penrose. E-G)
Ortopantomografias de segui-
miento. E) Un mes después del
tratamiento quirurgico. F) Dos
meses después. G) Cuatro me-
ses después.

A and B) Microphotographs of
the initial biopsy, hematoxylin
and eosin staining. A) 100 X.

D B) The image showed a cystic
epithelium with palisading of the
basal lamina and parakeratiniza-
tion, the nuclei of the cells from
basal lamina are hyperchroma-
tic in appearance, and a cap-
sule of dense connective tissue
is present, as well as a severe
inflammatory infiltrate, 400 X.
C) access to the cystic cavity.
D) positioning and fixation of
the Penrose tube. E-G) ortho-
pantomography of the follow-
up. E) One month follow-up. F)
Two months’ follow-up. C) Four
months’ follow-up.
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Figura 3: A) Fotografia de seguimiento posterior a la enucleacion y osteotomia periférica, en la cual se observa una adecuada
cicatrizacion. B) Ortopantomografia un mes después del segundo procedimiento quirirgico, el hueso maxilar muestra mayor
radiopacidad, sin evidencia de lesion quistica. C) Microfotografia de la biopsia excisional con epitelio escamoso con metapla-

sia, hematoxilina y eosina, 100x.

A) Clinical image of the follow-up after the enucleation and peripheral osteotomy, with adequate healing. B) Orthopantomogra-
phy of one month follow-up after enucleation, the mandibular bone showed an increase in radiopacity, and there is no evidence
of the cystic lesion. C) microphotograph of the excisional biopsy, the lesion showed a lining of squamous epithelium with meta-

plasia, hematoxylin and eosin staining, 100 X.

0 con las del carcinoma escamocelular. El andlisis ex-
haustivo de las células de la capa basal en empalizada
e hipercrébmaticas fueron determinantes para realizar
el diagnostico de KC, y a su vez, establecer un plan de
tratamiento personalizado para la paciente.

Los términos descompresién y marsupializacion
suelen usarse de manera indistinta, pero técnicamen-
te la descompresién denota cualquier tratamiento que
permita eliminar la presion dentro de una lesion, con
la finalidad de establecer una comunicacion entre la
luz del quiste y la cavidad oral.?*?*?> Mientras que la
marsupializacién es una forma de descompresién que
denota la creacidén de una abertura autosustentable,
y que puede utilizarse para la completa resolucién de
una lesion quistica.” Previamente, se han reportado
las ventajas de la técnica de descompresion seguida
de una marsupializacion hasta confirmar radiografi-
camente que la lesion ha disminuido a un tamafio de
2-3 cm.® Posteriormente, se realiza una enucleacion
quirargica con osteotomia periférica para remover los
remantes del quiste.®

Los dispositivos utilizados por lo general incluyen
tubos de catéteres intravenosos o para alimentacion
pediatrica, los cuales se fijan con alambres de or-
todoncia a los dientes adyacentes o al hueso.?°232°
Esta técnica sugiere que el alambre de ortodoncia
atraviese el tubo para evitar su compresion. Ademas,
para mantener la permeabilidad del tubo se utilizan
adyuvantes como la clorhexidina al 0.12% o solucién

salina.?! Este protocolo fue levemente modificado
para el presente caso, en el cual se utilizé un tubo de
Penrose suturado a la mucosa, con el orificio orien-
tado hacia mesial y hacia la zona de las cUspides de
los molares, lo que facilité que la paciente pudiera
encontrarlo y realizar su irrigacion constante. Lo an-
terior funciono eficientemente durante el tratamiento.
Diversos reportes muestran que este protocolo dis-
minuye de forma favorable los casos de recurrencia,
ya que produce cambios en el epitelio quistico, redu-
ce el tamafo de la lesion y disminuye el diametro de
la luz del quiste.®?62"

Los KC tratados con simple enucleacion tienen un
alto porcentaje de recurrencia, entre 23.1 y 56%.2%:2°
En un interesante metaandlisis realizado por Stoelin-
ga?® se reportd que, comparada con la enucleacion
simple, la marsupializacion acompanada de enuclea-
cién, retarda y reduce la tasa de recurrencia en los
KC. Sin embargo, el mismo estudio reporta que la
mayoria de los casos y los estudios sobre el KC care-
cen de informacion detallada sobre el tratamiento de
la lesion. En el presente caso tratamos de incluir la
mayor informacion posible. El diagndstico apropiado
en conjunto con el plan de tratamiento, que consis-
ti6 en realizar una descompresion y marsupializacion,
seguida de la enucleacién de la lesion mas osteoto-
mia periférica, resulté en una buena evolucion clinica
y después de 28 meses de seguimiento la paciente no
ha tenido recurrencia.
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CONCLUSIONES

Acerca de la descompresion seguida de la mar-
supializacion, se puede decir que la técnica no con-
siste s6lo en un cambio fisico durante la evolucion
del queratoquiste odontogénico; también modifica su
comportamiento biolégico.?* En el presente caso, el
analisis histologico de la biopsia final mostr6 cam-
bios metaplasicos evidentes del epitelio de revesti-
miento, lo cual concuerda con los hallazgos de otros
autores.?*?* Es importante considerar que el trata-
miento empleado deberé depender de las caracte-
risticas de cada paciente y del propio quiste, entre
ellos los hallazgos histopatolégicos del mismo, su
extension, la localizacién y las infecciones asocia-
das a la lesion.?*?°

La libreria Cochrane (Cochrane Database Syste-
matic Review) en 2010 evalué las estrategias para
el tratamiento del queratoquiste, concluyendo que
no existen ensayos clinicos controlados aleatori-
zados que permitan evaluar la efectividad de cada
uno de los tratamientos existentes. Por lo anterior,
se recomienda que el personal clinico tome en
cuenta las publicaciones de series retrospectivas
y Su propia experiencia para decidir el mejor plan
de tratamiento para cada caso.* Con base en la
literatura revisada sobre el KC, los autores conclui-
mos que, por su alta tasa de recurrencia, la simple
enucleacion representa un riesgo innecesario para
el paciente. Es recomendable que se realice una
biopsia en todas las lesiones quisticas de la cavi-
dad bucal. En los casos en los que no sea posible
realizar una biopsia, y se sospeche de un posible
KC, se recomienda utilizar tratamientos adyuvantes
como nitrégeno liquido o solucion de Carnoy para
eliminar restos de epitelio quistico y prevenir futu-
ras recurrencias.
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ABSTRACT

Introduction: The treatment of the odontogenic keratocyst (OKC),
formerly known as keratocystic odontogenic tumor, remains
controversial. The KC is an odontogenic cystic lesion that probably
originates from the primitive dental lamina, commonly located in
the posterior mandible, and could be what used to be known as
primordial cyst. The KC is a benign lesion with an aggressive local
biological behavior. A wide range of techniques has been proposed
for the treatment of KC, including, enucleation, marsupialization,
resection, and a combination of different methods. However,
resection of the KC should be regarded as the last treatment
option. Purpose: To present a case report of a 36-year-old female
patient with a large lesion in the left inferior mandible, accompanied
by chronic inflammation. Material and methods: The lesion
was diagnosed as KC with a chronic inflammatory process. The
treatment was marsupialization with decompression, followed by
irrigation with 0.12% chlorhexidine. Results: The lesion reduced in
size and was removed with secondary enucleation and peripheral
ostectomy. Once the lesion had reduced by about 80% from
its original size, and no signs of inflammation were present, an
excisional biopsy was performed. The final histological specimen
showed an OKC with squamous metaplasia. Discussion: In the
present case, conservative treatment was successful. However,
long-term follow-up is recommended for this type of lesion. The
association with nevoid basal cell carcinoma syndrome should
be considered in patients with extended or multiple lesions.
Conclusions: The initial approach toward odontogenic lesions with
local but aggressive behavior could have significant repercussions
in the rehabilitation and the quality of life of the affected patients.
Therefore, an adequate treatment plan should include the evaluation
of a multidisciplinary team for each case.

Keywords: Decompression; odontogenic keratocyst; keratocystic
odontogenic tumor; marsupialization, metaplasia.

INTRODUCTION

The odontogenic keratocyst (OKC) is often
described as an entity with specific clinical and
histological features, with a high recurrence rate
when treated with enucleation alone.*? The lesion
is frequently located in the posterior area of the
mandibular bone.** The aggressive local behavior of
the lesions has been well documented.® The KC is a
cystic lesion probably derived from the dental lamina,
and it probably represent the lesions previously known
as a primordial cyst.®

The term KC was first introduced by Philipsen
in 1953, in an article originally written in Danish,
and with an English abstract.>” The lesion attracted
interest due to its histological features, and was later
recognized as an individual entity between 1970 and
1971. Immediately after that, according to Pogrel,®
Dr. Browne described its clinical and histological
characteristics. Finally, in 1963, Pingborg and Hanse
suggested histological guidelines that described the
essential characteristics of the lesion.”

The histological image of the odontogenic KC
includes a squamous parakeratinazed epithelium, and
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a well-defined basal lamina, often corrugated. The
cells of the basal lamina are distinctively characteristic
of this particular entity, with a polarized arrangement,
basilar nuclear palisading and the production of
parakeratin, surrounded by dense connective tissue.
The cyst wall has a uniform width and is thin, between
six and ten cells; this cystic wall could be enlarged due
to a chronic inflammatory process.®*

Extensive literature has been published regarding
the KC; however, the data regarding its prevalence
have produced contradicting results, and are not
consistent, revealing a lack of concensus among
surgeons. For example, there are few studies that
used the classification of the World Heath Organization
(WHO) for the diagnosis of the KC, also, it is common
that reports before 1992 include the orthokeratinized
variant in the diagnosis of KC.*

Mello et al.*? reported a prevalence of 0.5% for the
KC, in their recent meta-analysis, which includes nine
publications, and consisted of 49,846 cyst and tumors
associated with impacted third molars.

The OKC has a wide range of recurrence rates,
varing from 0% up to 62%, and an average rate of
recurrence of 30.8%.**® Pogrel suggested that the
recurrence rate increased with the follow-up period,
and concluded that the exact recurrence rate of OKC
can only be established after 20 years of follow-up.®

The discrepancy related to the recurrence rates
could reflect the differences between sporadic OKC
and the OKC associated with the nevoid basal-
cell carcinoma syndrome (NBCCS).'® Patients
associated with the NBCCS present multiple skeletal
abnormalities, such as rib and vertebrae anomalies,
intracranial calcification, and multiple OKCs in the
mandible and in the maxilla.**® In addition, it has been
reported that between 60 and 85% of the patients
that suffer from NBCCS have a mutation in the tumor
suppressor gene PTCH, therefore they are likely to
develop more than one OKC in their lifetime."

After six decades, the appropriate treatment for
OKC remains controversial.® The purpose of the
present report is to present a case of a 36-year-old
female patient, with a large OKC associated with a
chronic inflammatory process in the angular area of
the left mandibular bone. The lesion was treated with
marsupialization and decompression. A review of the
literature regarding the treatment options for the OKC
is also included.

MATERIAL AND METHODS

Case report: a 36-year-old female patient attended
the Oral Medicine Clinic, at the Division of Postgraduate

Studies and Research of the Faculty of Dentistry, at
the National Autonomous University of Mexico, with a
slight swelling in the posterior and inferior zone of the
left mandible, with an evolution of between 8 months
and 1 year. The patient reported pain in the zone,
without loss of sensitivity. The intraoral examination
revealed that soft tissues were normal in appearance,
and the absence of the #38, there was swelling in
the left retromolar zone, with an increased volume.
The swelling was hard in consistency, and painful to
palpation. The patient mentioned the extraction of
the third molar 10 years ago. There was no systemic
conditions or backgrounds of importance for the lesion
of the patient (Figure 1 A-C).

The radiographical examination revealed a
radiolucid multilocular area, from the distal body of the
second molar to the mandibular angle, approximately
6 x 4 cm, with well-defined and sclerotic borders, a
tooth fragment, probably of the 38-dental organ was
also observed.

The CT scan revealed a hypodense area in the
mandibular bone, with expansion and thinning of the
lingual and vestibular cortical (Figure 1 D and E).
For the treatment plan, it was decided to perform an
incisional biopsy with a presumptive diagnostic of
OKC vs ameloblastoma.

The histopathological examination showed a cystic
cavity of stratified epithelial lining, with an underlining
basal cell layer composed of palisaded and
hyperchromatic cuboidal and columnar epithelial cells,
areas of acanthosis, leucocytic exocytosis and areas
of hyperplasia. However, the extensive inflammatory
infiltrate resulted in the loss of the typical histological
image of the OKC. The capsule was formed of dense
connective, well vascularized, and with the presence
of a chronic and severe inflammatory infiltrate, as
well as the presence of leukocytes and plasma cells.
In addition, the presence of dystrophic calcifications,
cement-like areas and osteoid matrix could be
observed (Figure 2 A and B).

Surgical procedure: the treatment consisted of
decompression of the cystic lesion, followed by
marsupialization, and enucleation with controlled
osteotomy. Briefly, under local anesthesia an
incision over the border of the mandibular ramus
was performed, and this was extended to the second
molar. Then the fragments of the 38-dental organ
were removed. Subsequently, a perforation of the
vestibular cortical bone was found and from this
area access to the lumen of the cyst was created.
To achieve this, a latex Penrose tube was fixed with
a suture to the healthy adjacent tooth and buccal
mucosa, and the marsupialization of the cyst was
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initiated (Figure 2 C and D). Finally, the cavity was
washed with physiological buffered solution.

After the surgical procedure was concluded, the
patient was instructed to irrigate and permeabilize
the tube with 0.12% chlorhexidine solution daily, two
times per day. The patient returned every month for
a radiological follow-up, until the lesion increased
in radiopacity. After 5 months, the radiological
examination showed a decrease in the size of the
lesion, with a radiolucid area of approximately 1 x 1
cm in diameter (Figure 2 E-G), which was equivalent
to an 80% reduction from the lesion’s original size.
Subsequently, an excisional biopsy of the lesion was
performed, accompanied with controlled osteotomy.

RESULTS

Figure 3 A and B shows the clinical and the
radiographic presentation of the lesion after the second
surgery. There is no evidence of recurrence after 28
months, a long-term follow-up had been programmed.
The patient did not present microcephalia — however,
due to her age, and to the size of the lesion, an
examination searching for skeletal anomalies in the
skull, and pitting in the palms of the hands or on
the feet was conducted. There were no symptoms
associated with NBCCS.

The final histological examination of the lesion
showed a fragment of soft tissue composed of
epithelium with squamous metaplasia, surrounded
by a capsule of dense connective tissue, well
vascularized and with moderate inflammatory infiltrate
of mainly leukocytes. Also, at the adjacent connective
tissue there was cement-like mineralized areas,
muscular tissue, and glandular acinus of mucoserous
type. Finally, the diagnosis of odontogenic keratocyst
with squamous metaplasia was made (Figure 3C).

DISCUSSION

In the most recent WHO Classification of Head and
Neck Tumors, the name keratocystic odontogenic
tumor has been changed to OKC. The terminology
for OKC is a current subject of debate and confusion;
also, the term «OKC» unequivocally decreased
alertness regarding the local aggressive behavior
of the lesion.?® Furthermore, the treatment of OKC
remains controversial due to its clinical characteristics
and high rate of recurrence.>?* Among the treatment
modalities, the most radical is the complete resection
with wide surgical margins.?*#

In the present case, and during the evaluation
of the histological slides, a loss of the typical OKC

architecture was observed in most of the tissue
examined, due to the inflammatory process. In the case
of an odontogenic lesion with severe inflammation, it
is important to examine all tissue areas to reach an
accurate diagnosis. For example, the histopathological
features of the OKC are often confused with those of
the ameloblastoma, or with squamous cell carcinoma.
The extensive and meticulous examination of the basal
cells, presented with palisading and hyperchromatic
nuclei, were of utmost importance in the diagnosis
of the present case, and to establish a personalized
treatment plan for the patient.

The terms «decompression» and «marsupialization»
are often used interchangeably, but, in the technical
sense, decompression means any treatment that
allows the elimination of the pressure within the cystic
lesion, with the aim of establishing a communication
between the cyst’s lumen and the oral cavity.?*?4%
The term «marsupialization» refers to a form of
decompression, and involves the creation of a self-
sustained aperture; it can be used for the complete
resolution of the cystic lesion.?® The advantages of the
decompression technique followed by marsupialization
has been previously reported,® and is often continued
until the lesion is about 2-3 cm. After the reduction of
the cystic lesion, enucleation and peripheral osteotomy
is performed to remove the remnants of the cyst.®

The devices generally used for marsupialization
include intravenous catheter tubes, or pediatric
feeding gauzes, fixed with orthodontic wires to the
adjacent teeth or to the bone.?*%% This technique
requires that the orthodontic wire passes through the
tube to prevent its compression. Also, to maintain the
permeability of the tube, the use of adjuvants, such
as 0.12% chlorhexidine solution or saline solution is
necessary.’* The former protocol was modified for the
present case, in which a Penrose tube was sutured
to the buccal mucosa, with the aperture oriented to
the mesial area, and to the zone of the molar cuspid,
making it easier for the patient to locate and facilitating
constant irrigation. The Penrose tube worked efficiently
during the treatment. Previous reports showed that this
protocol reduced the recurrence rate, and produced
changes in the cystic epithelium, reducing the lesion
size and decreasing the lumen of the cyst.>#27

OKCs treated with simple enucleation have a
high percentage of recurrence, varying from 23.1 to
56%.282° Stoelinga,? in an interesting meta-analysis,
reported that marsupialization accompanied by
enucleation reduces and delays the recurrence
rate compared to enucleation alone. However, the
same study reported that most cases and studies
made on OKC do not contain detailed information
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regarding the treatment of the lesion. In the present
case, we have tried to include the most information
possible. The appropriate diagnosis and an adequate
treatment plan, consistent decompression followed
by marsupialization and enucleation with peripheral
osteotomy, resulted in a good clinical evolution of the
lesion, and after 28 months of follow-up the patient
showed no signs of recurrence.

CONCLUSIONS

With regard to decompression followed by
marsupialization, the technique does not just effect
a physical change during the OKC evolution, it also
modifies its biological behavior.?* In the present case,
the histopathological analysis of the final biopsy
showed metaplastic changes in the epithelial lining
of the cystic lesion, similar to previously reported
findings.?*?* It is important to consider that, the
treatment for the OKC will depend on the features
of each patient and the cystic lesion, together with
the histopathological characteristics, its extension,
localization, and associated infections of the lesion.?**°

The Cochrane Database Systematic Review, in
2010 evaluated the treatment modalities for the OKC
and concluded that there are no controlled clinical
trials that allow the proper evaluation of the OKC
treatment modalities. Therefore, it is recommended
that clinical personnel consider retrospective series
and their own experience to decide the best treatment
plan for individual patients.'* After the review of the
literature on OKC, the present authors suggest that
due to its high recurrence rate, simple enucleation
represents a high unnecessary risk for the patient. The
performance of a biopsy of all large cystic lesions is
recommended. When a biopsy is not possible, and
an OKC is suspected, adjuvant treatments should be
employed, such as Carnoy solution, or liquid nitrogen,
to eliminate all remnants of the cystic epithelium, and
to prevent possible recurrences.
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ABSTRACT

The odontogenic keratocyst (OKCs) is a rare disease manifested
in the maxillofacial region, mainly affecting the mandiblerather than
maxilla and is associated with the presence of a retained tooth.
Most cases are asymptomatic, affecting males than women in their
second decade of life and patients may present pain or soft tissue
swelling in infected OKCs. Bony expansion and paresthesia of the
lips are reported in fewer cases. The most common region in the
maxillae is the third molar and cuspid region. The objective of this
report is to present an uncommon clinical case of a 72 years old
male with asymptomatic OKCs in the left maxilla region, presenting
with bone lysis in the vestibular and palatine region with nostril
alloy without compromising the teethes. Patient was treated with
enucleation and peripheral osteotomy using a rotary instrument,
today day without recurrence. A simple review of cases with
maxillary keratocyst was made too.

Keywords: Odontogenic keratocyst, maxillary keratocyst,
asymptomatic keratocyst, bone lysis, enucleation.

INTRODUCTION

According with the World Health Organization
(WHO) odontogenic keratocysts (OKCs), earlier
known as keratocystic odontogenic tumors, is defined
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as «benign uni- or multicystic, intraosseous tumor
of odontogenic origin, with a characteristic lining of
parakeratinized stratified, has slow growth at the
beginning, but with potential for aggressive, infiltrative
behavior».** There has been cases reports of OKCs in
other nonosseous locations,which involve the gingiva,
but mucosal, epidermal and even intramuscular sites.®
OKCs presents as swelling with or without painand
occasionally paresthesia of the lower lip®* The cyst
may reabsorb bone and cause a secondary teeth
displacement with consequent malocclusion. The
current literature cites a broad range of recurrence
(0-62%), with most recurrences presenting within
5 years on average after a surgical treatment, if not
removed completely.®® It affects the mandible in a
greater proportion than maxilla (60-75%). It is more
common in the posterior ramus of the mandible,
whereas in maxillae is in the third molar and cuspid
region.>*%® The frequency varies from 11 to 21%
and it can appear at any age (8-82 years), but shows
predominance in patients between 20 and 40 years
with higher male prevalence (1.6:1).2458 It is one of
the rare and distinctive developmental odontogenic
cyst which from the dental lamina, it is named this way
because keratin is produced by the cystic lining.* A
Cyst is an abnormal cavity, lined with 6 to 10 cell layer
parakeratinized stratified squamous epithelium, and
athin walled within the bone. It contains clear liquid or
semi-liquid fluid with a cheesy material representing
parakeratin produced by the luminal epithelium,
mesenchymal and/or ectomesenchymal that are or
were part of the odontogenesis process.*® Under the
microscope OKCs exhibits a wavy, corrugated surface
with a prominent, palisaded and hyperchromatic basal
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cell layer, with epithelium that has a flat interface
with the adjacent connective tissue.*® Treatment with
marsupialization «decom-pression or cystotomy» also
results in the loss of classic features, with the lining
becoming reminiscent of the normal adjacent mucosa.
The epithelium may strip away from the connective
tissue in these cysts, therefore close examination of
the biopsy container for material is recommended.>#8°
Treatment options range from a conservative approach
to extensive surgery that include enucleation with
cryotherapy, marsupialization, decompression and
segmental resection.*°

CLINICAL CASE

72 years old male was referred to the Facultad de
Odontologia, Universidad Autébnoma de Guadalajara
for routine evaluation. On physical examination there
was an asymptomatic patientwith preserved oral
cavity, normochromic mucosa, and symmetric bone
structure (Figure 1). Routine orthopantomography
was requested and it demonstrated a radiolucent left
maxilla region, molars and pre-molars (Figure 2). By to
computed tomography (CT) with 3D reconstructionshe
showedhypodense circular area (1.9 x 2.5 x 2.0 cm)

Figure 1: Intraoral of view. A) Mucosa coloration normal and
bone structures are symmetric. B) Surgical resection of the
Keratocyst, was confirmed bone lysis in the palatal region
and communication with the ipsilateral nostril.

Figure 2: Orthopantomography. A) The arrow shows radio-
lucent area with a defined edge defined, B) Control ortho-
pantomography at 6 months. The area occupied by the Ke-
ratocyst is in frank recovery.

with defined edges (Figure 3A) communicated with the
nasal cavity, osteolysis in the palatine region and the
anterior wall of the left maxilla (Figure 3B).

Treatment: the enucleation was done under
local anesthesia with a combination of a peripheral
osteotomy using the rotary instrument through a
canine triangular mucoperiostic flap in the second
molar of the left maxillary. Osteolysis was found
in the palatal region communicated with the
ipsilateral nostril, previously observed on the 3D
reconstruction (Figure 1B). Removal was performed
and a sample was placed in 10% formaldehyde
for laboratory histopathology examination. This
technique was used since the complete removal of
the cyst possessed no risks of complications from a
dental and/or anatomical point of view. Furthermore,
this method facilitated the comprehensive analysis
of the lesion including its clinical, histopathological,
and radiological aspects.

Presumptive diagnosis: due to location, clinical
characteristics, radiography, absence relation
between the retained tooth and patient’s age, it is
set a presumptive diagnosis of Giant Cell Central
Granuloma or OKC.

Definitive diagnosis: the histopathology reports
a cavity without apparent content, thin odontogenic
epithelium lining without projections towards its
capsule and detached in most sections of its fibro-
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connective capsule. Flat stratified epithelium of 6 to
8 cell strata, hyperchromatic basal layer and para-
keratinized surface were identified, with all these
pathological features allow the diagnosis of OKC
(Figure 4).167

DISCUSSION

The database patient records of the Department of
Maxillofacial Surgery of the Facultad de Odontologia
de la Universidad Autbnoma de Guadalajara from
June 2014 to November 2019 was reviewed.
Recognition of 132 biopsies was found, two of them
wereodontogenic cysts (2.3%), one dentigerous and
oneradiquar. However, as it shown in Table 1, four
articles were located in the review of works analyzing
odontogenic cyst cases in Mexican population(tree
carried out in Mexico City and one in San Luis Potosi
City). Of the total Biopsies 9,673,of which 1,266

Figure 3: Computed tomography scan cut axial facial (CT)
shows. A) Radiolucent circular area in left maxillary sinus of
1.96 x 2.55 cm. B) Bone destruction in the anterior wall of
the left maxillary sinus.

Figure 4: Ontogenic para-keratinized lining epithelium with hy-
perchromatic basal stratum. Hematoxylin-eosin staining (10x).

(13.1%) were diagnosed as odontogenic cysts and
306 cases (24.2%) were OKCs.'** In Mexican data
base (Table 1), both percentage of odontogenic
cysts (Table 2) and the slight preponderance of
OKCs in menwere similar to those described in the
literature.>*® On the other hand, the percentage of
OKC was different in the Mexican population (24.2%)
than the other population, in which the percentage
varies from 1.69 to 18.6%. It is mostly probable that
the difference in the percentage of OKC between
the review of the other population, Mexican and our
database, could be due to the difference in years
analyzed or the number of cases treated per year.
Also, it could even be due to diagnostic methods,
even if it is not described, it could have involved some
genetic component, since the variability between
one study and the another is quite wide (Table 1).
Therefore, this represents a rare case, if the whole
clinical picture is considered as a whole, since OKC
according to the literature occurs at all ages with
peak incidence in the 2nd and 4th decade of life, but
is more frequent in the second decade of life,* even
in Mexican population.?* Nevertheless in our clinical
case, the patient was 75 years old and the oldest
person of the all cases we knowledge with OKC in
the maxilla, further OKC in maxillary region are rare
with a low frequency in the left region (Table 2),%" as
Cadena-Anguiano described it in Mexican population
study.'* However, the maxillary involvement owns
a greater and increased threat, due to proximity to
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vital structures such as maxillary sinus, orbital floor,
and infratemporal fossa.’® Medline, Google Scholar
and Google search was performed using the MeSH
term «keratocyst», combined with the word «maxilla»
and «case report». We detected 32 cases of maxilla
OKCs, includes our case (Table 2), and it is noted
that 34.4% of all cases described were from India,
15.6% from Brazil and 9.4% (three cases, including
ours) from Mexico. In these studies, 46.9% were in
the left maxilla, 65.6% without pain, 43.7% without
retention of dental organ and 53.1 % without bone
lysis. Of the 32 cases, only 3 cases (9.4%) (Including
ours) did not show any symptoms, however, they
developed bone lysis (Table 2).

On the other hand, odontogenic cysts constitute
a group of maxillary lesions, which cause their
destruction and due to its aggressive potential, as
well as its high recurrence rate, surgical treatment
has been controversial challenge. The decision
will depend on multiple factors, mainly anatomical
location, size and compromised anatomical
structures with the objective of eradicating the lesion
and decrease complications as small as possible.*¢#
Considering our patient OKC, it caused bone lysis in
the mouth palatine region as well as communication
with the nostril, conservative treatment decision was

made, in order to avoid damage to the nostril, as well
as the palatine region. Based on the fact that the
OKC is a lesion that has a high recurrence rate®#6#
and to reduce this risk, it was decided to perform
peripheral osteotomy with a rotary instrument after
enucleation in order to decrease the recurrence
rate. After resection of the lesion, taking into account
the OKC as a presumptive diagnosis, it is decided
to carry out adjuvant therapy discarding the Carnoy
solution and Cryotherapy to avoid damage to the
soft tissues of the palatine region and nasal fossa,
in addition a radiographic surveillance is established
every 6 months, the first one (Figure 4) shows
adequate bone healing and decreased defect, and
no evidence of recurrence. The cause of recurrence
is not entirely clear, but it is attributed to the thin and
friable layer of connective tissue of the cyst which
results in incomplete removal or the presence of
satellite cysts.®>®

CONCLUSION

Although the OKC is an entity with a high
recurrence, it should be considered that aggressive
treatment is not advisable in all cases, due to factors
such as commitment to anatomical structures and

Table 1: Odontogenic cysts in Mexican and other countries population.

Biopsies Odontogenic cysts type
0. cysts OKCs Dentigerous Radiquar Other
Year Per
period year Total n (%) n (%) n (%) n (%) n (%) City, ref.
5 26 132 3(2.3) 1* 1 1 0 Gdl. City, Mex. 2020*
18 70 1,266 103 (8.1) 34 (33) 58 (56) 5(4.9) 6(5.9) SLP City, Mex.™
M (50)
6 116 700 75(10.7) 30 (40) 21(28) ND 24 (32) Mex. City, Mex."
M 13 (43.3)
21 210 4410 856 (19.4) 184 (21.5) 283 (33) 342 (39.9) 47 (5.6) Mex. City, Mex. "
M 108 (58.7)
10 386 3,865 304 (7.9) 57 (18.7) 108 (35.5) ND 139 (45.7) Mex. City, Mex."®
M 34 (59.6)
9,673 1,266 (13.1) 306 (24.2) 457 (37.2) 348 (27.5) 216 (17) Mexican'®1®
M 155 (50 5)
11 2,370 -(10.7) 122 (5.2) 93 (3.9) American®
04 475 340 (71.6) ( 8) 77 (22.6) 216 (63 5) 24 (7.1) Turkey?
10 8,563 1,518 (17.7) 282 (18.6) 366 (24) 506 (33.2) 126 (8.4) Iranian®
58 1,305 -- (18.5) 22 (1.69) 123 (9.4) 68 (5.2) Australian®
10 125 () 17 (13.6) 28 (22.4) 76 (60.8) 4(3.2) Indian®
12 406 (11.26) 61 (15.02) 57 (14.04) 186 (46.06) 102 (24.9) Brazilian?

M = male, O. cysts = odontogenic cysts, OKCs = keratocysts, SLP = San Luis Potosi.

* This case.
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Table 2: Odontogenic keratocys no syndrome in the maxillary region.
Symptom
Age (yr)/ Bone
gender Side Time Swelling Pain Tumor Tooth lysis Country, ref.
1 6/F Left - + - Japan®
2 7M Right 60d + Continuous non radiating + - India®
3 8/M Right 1yr + - + + India®
4 9/F Both + Solid + - USAZ
5 14/F Left - - + Brazil®
6 14/M Right 14, yr + - Purulent fistula + - Brazil®
7 15/M Right 60d - Tooth painon - + India®
8 15/F Left 90d + Moderate, radiating + + India®!
9 15/M Right 3yr + + Pus discharge + + India®
10 17/M Left 7d - Persistent headache Milky White + - Brazil®
Liquid
11 18/F Right 4yr + Light recurring Cheesy fluid - - Mexico®
12 18/F Left - - - Korea®
13 19M Right - - - + - Mexico®
14 21M Both 7d + Continuous, non-radiating - + India®
15 22/F Left 6m + Intermittent - - - UK®
16 22/F Left - - - + India®
17 23M Left 90d + + Spain®
18 26/F Right 1yr + + Iran*
19 27/F Right - - + + + Brazil*?
20 28/F Right 30d + - + Brazil*
21 32M Left 90d + + + Spain*
22 32M Left 60d + - + + India*®
23 34/M Left - + + Green, cheesy - - USA“
Fluid discharge
24 36/F Right 30d Tumefaction, + + Kosovo*’
straw colored
Fluid
25 39/F Right 0.5yr + + No fluid + = Japan®®
26 45/F Right 0.5yr + + India'
27 46/F Left 30d + India*®
28 54/M Left ND - + Korea®
29 57M Left ND - + + Korea®
30 64/F Right 30d - Intermittent non radiating + - India®!
31 72M Right Several + - Israel®?
months
32 75/M Left - Solid - + Our case,
Mexico
n=232 Left Min.- ()n=12 ()n=21 ()n=14 (-)n=17
M n=15 max. 37.5% 65.6% 43.7% 53.1%
n=16 46.9% 7d-4yr
50%
F = female, M = male, MS = maxillary sinus, yr = year, m = months, d = days, RE = recurrence after surgery, ND = no data.
possible complications should be considered, however patients have given their consent for their images and

radiographic controls are advised periodically.
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RESUMEN

La erupcion pasiva alterada (EPA) es una condicion patoldgica
gue puede crear preocupaciones en el paciente debido al im-
pacto antiestético que presenta esta deformidad mucogingival.
Algunos autores han reportado la prevalencia, los métodos de
diagnostico y el tratamiento para la EPA; hoy en dia, el uso de
cone-beam computed tomography (CBCT) ha sido una herra-
mienta fundamental en el plan de tratamiento al proporcionar
resultados objetivos y de calidad, siendo éste el objetivo princi-
pal de este caso clinico. Material y métodos: Paciente de sexo
femenino con EPA en el sector anterior superior (pieza dental 1.3
a 2.3); se realiz6 un protocolo para obtener las medidas del ta-
mafo de la corona clinica, longitud de la unién cemento-esmalte
(UCE), cresta 6sea y cantidad de tejido gingival con la técnica
tradicional clinica de sondeo y con el uso del CBCT, se regis-
traron todas las medidas y se procedi6 a analizar los resultados
obtenidos para posteriormente realizar la cirugia de alargamien-
to de corona. Los resultados mostraron con las medidas de las
diferencias entre el sondeo clinico y el CBCT una media aritmé-
tica de 0.6876, lo cual significa que es el valor promedio de las
diferencias entre ambas técnicas y una desviacion estandar de
+ 0.4997 que significa el grado de dispersion de la variabilidad.
Con estos resultados se puede concluir que la diferencia entre la
medida de la técnica de sondeo clinico tradicional y el CBCT es
muy poca, por lo cual el tomégrafo digital proporciona una infor-
macién mas objetiva.

Palabras clave: Erupcion pasiva alterada, tomografia computariza-
da, alargamiento de corona.
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INTRODUCCION

Hoy en dia, los parametros de estética dental se
vuelven mas exigentes y requieren de precision para
lograr tratamientos odontoldgicos exitosos. La linea
de la sonrisa y linea media facial, alineamiento de
los dientes, deformidades dentales, discromia dental
y gingival, recesiones gingivales, exceso gingival, ci-
catrices gingivales y diastemas/pérdida papilar! son
factores a tomar en cuenta en la valoracién de la ar-
monia de la sonrisa de los pacientes por parte de los
profesionales en la odontologia.

Las deformidades mucogingivales son un grupo
de condiciones que afectan a una gran cantidad de
pacientes. La nueva publicacidén de la clasificacion de
deformidades mucogingivales y condiciones alrededor
de los dientes incluye que el exceso gingival puede
ser causado por varias condiciones como pseudobol-
sas, margenes gingivales inconsistentes, visualiza-
cion excesiva gingival, agrandamiento gingival, erup-
cion pasiva alterada.' Existen situaciones en las que
se encuentran pacientes que llegan a presentar tejido
gingival > 2 mm, y aunque no es una situacion pato-
I6gica esta condicion produce un efecto antiestético
conocido como «sonrisa gingival».? Por lo tanto, es
importante conocer los tipos de sonrisa que presen-
tan los pacientes, de acuerdo con el Dr. Anthony Tjan
son los siguientes: sonrisa alta (muestra la longitud
total cervicoincisal de los dientes maxilares anteriores
y una banda de encia continua), sonrisa media (mues-
tra de 75 a 100% de los dientes maxilares anteriores y
s6lo encia interproximal), y sonrisa baja: muestra mas
de 75% de los dientes maxilares anteriores.®

La erupcion pasiva alterada ocurre cuando los
dientes erupcionan por completo durante el creci-
miento, pero los tejidos fallan en retroceder a nivel
apical normal; la anica anormalidad es el desplaza-
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miento coronal de la posicion del margen gingival,*
esta condicién también es conocida como erupcion
pasiva retardada (EPR).°> Se informa que la preva-
lencia de EPA es aproximadamente de 12%, con-
siderando mas de 1,000 pacientes adultos con una
edad minima de 24 afnos.®’La correccion de esta
condicidn se puede lograr mediante cirugia perio-
dontal (alargamiento de corona).® Este procedimien-
to es una de las cirugias mas comunes para tratar
las condiciones periodontales,® restablecer el ancho
biolégico y fisiolégicamente el margen gingival de 1
a 2 mm de la union cemento-esmalte (UCE) o a su
mismo nivel, evitando el abuso de provocar la resor-
cion Osea, la recesion gingival, la inflamacién o la
hipertrofia.'® La Academia Americana de Periodonto-
logia reporté en una encuesta que 10% de todas las
cirugias periodontales se realizan con el fin de ganar
longitud en la corona.*®

El cone-beam computed tomography (CBCT) es
una tecnologia de tomografia computarizada con emi-
sion de rayos conicos de rayos X que presentan una
emision limitada de radiacion’ y ofrece imagenes de
diagnostico de alta calidad para el clinico; ademas,
se convierte en una herramienta esencial amplia-
mente'* utilizada para diversas aplicaciones dentales
como planificacion de implantes, endodoncia, cirugia
maxilofacial y ortodoncia.*? Por otra parte, en los es-
tudios del CBCT puede ser exhibida la posicion de
la cresta 6sea y la posicion de la UCE tejido duro en
relacion, determinando la cantidad de tejido gingival
que esta cubriendo el esmalte y que requiere ser eli-
minada. Otra ventaja de este estudio es la posibilidad
de estimar si es necesario realizar una osteotomia u
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Figura 1: Vista preoperatoria del paciente con erupcion
pasiva alterada.

Pre-operative view of the patient with EPA.

osteoplastia, ya que puede hacer el procedimiento
quirargico mas preciso y predecible sin necesidad de
anestesiar al paciente.™

MATERIALY METODOS
Presentacion de caso clinico

Paciente femenino de 24 afios de edad, acude a
atencion odontologica y manifiesta en su motivo de
consulta: «No me siento cémoda con la sonrisa».

Figura 2:

Medida de las coronas clinicas
de piezas 1.3, 1.2, 1.1, 2.1, 2.2,
2.3 con una sonda periodontal
milimetrada.

Measurement of the clinical
crowns of 1.3, 1.2, 1.1, 2.1, 2.2,
2.3 with a periodontal probe
millimeter.



Revista Odontoldgica Mexicana 2020; 24 (2): 141-151

143

Figura 3: A

Vista de puntos de resina fluida en
cada pieza dental. A) Vista vestibu-
lar. B) Vista de cuadrante derecho.

C) Vista de cuadrante izquierdo.

View of points of fluid resin in
each tooth. A) Vestibular view.
B) View of right quadrant C) left
quadrant view.

En la anamnesis realizada no refiere enfermedades
patolégicas, por lo que se considera como paciente
aparentemente sana. En la evaluacion clinica inicial
se le realiza el sondeo periodontal dando como diag-
néstico: erupcidn pasiva alterada tipo 1, subgrupo B
en el sector anterior superior (del 1.3 a 2.3 segln
nomenclatura FDI) (Figura 1). El plan de tratamiento
indicado es alargamiento de corona estético en una
sola cita utilizando como herramienta radiolégica de
apoyo el CBCT con el objetivo de lograr precisiéon en
la ubicacion de los siguientes parametros: tamafo
de corona anatémica, longitud de UCE-cresta 6sea y
cantidad de tejido gingival a eliminar durante el pro-
cedimiento quirdrgico.

Tratamiento inicial (preoperatorio)

Se procede a medir las coronas clinicas del 1.3,
1.2, 1.1, 2.1, 2.2, 2.3 (nomenclatura FDI) con una
sonda periodontal milimetrada [UNC-15 Hu-Friedy: 1
mm cada raya] (Figura 2), se toma la medida desde
el margen gingival al borde incisal de cada 6rgano
dental, se colocan varios puntos de resina fluida en
cada pieza dental a nivel de la mitad de la corona cli-
nica, con el fin de poder medir con precision la curva-
tura convexa de la corona dental en la tomografia 3D
[Orthophos XG 3d ready ceph/ Sirona] (Figura 3). Se
procede a toma de la tomografia y posteriormente se

realizan los trazos de las lineas para poder medir el
tamafio real de la corona anatdémica.

Procedimiento quirdrgico

Se utiliz6 la técnica de anestesia infiltrativa para
el bloqueo del nervio infraorbitario de la hemiar-
cada derecha e izquierda de canino (1.3) a canino
(2.3). Se colocaron cuatro cartuchos de lidocai-
na HCI 2% con epinefrina 1:100,000 conteniendo
cada uno 1.8 mL.

A continuacion, con una sonda periodontal se marco
con puntos sangrantes la encia en la zona vestibular (se-
gun los datos obtenidos de la CBCT) de todos los dien-
tes a tratar, en seguida se realiz6 una gingivectomia con
una incision a bisel interno con una hoja de bisturi No. 15¢
siguiendo el festoneo natural de la encia, y una incision
intracrevicular e incision interdental; después se realizo
una gingivoplastia a bisel interno con bisturi de Kirkland
para disminuir el grosor de la encia insertada queratiniza-
day favorecer la posicion de encia marginal con respecto
a los cuellos de los dientes (Figura 4 Ay B). Se elevo
un colgajo de espesor total (Figura 4C), se tomaron las
medidas de la corona anatomica y se procedié a medir
de la distancia de la cresta 6sea a la UCE, corona clinica
real, corona anatémica con la sonda periodontal (para asi
poder comparar los resultados obtenidos con CBCT). Por
ultimo, el colgajo se reposiciono y suturé con una técnica

Figura 4: A) Gingivoplastia reali-
zada en una hemiarcada. B) Gin-
givoplastia realizada en ambas
arcadas (1.3 a 2.3). C) Elevacion
del colgajo mucoperiostio. D) Col-
gajo reposicionado y suturado.

A) Gingivoplasty performed in one
hemiarchate. B) Gingivoplasty
performed in botharches
(1.3 to 2.3). C) Elevation of
the mucoperiosteal flap. D)
Repositioned and sutured flap.
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de sutura suspensoria, con hilo de sutura de &cido poligli-
colico (VICRYL) de 4-0 (Figura 4D).

Tratamiento final (postoperatorio)

Como tratamiento terapéutico de apoyo para la
analgesia, inflamacion y cicatrizacion se le indicaron a
la paciente los siguientes medicamentos: dexketopro-
feno 25 mg via oral una cada ocho horas por tres dias,
dexametasona 8 mg via intramuscular una ampolla,
acido hialurénico en gel aplicar tres veces al dia. Se le
brindan a la paciente las recomendaciones de reposo
absoluto y dieta blanda por tres dias.

Postoperatorio
Se revis6 a la paciente tras haber realizar el pro-

cedimiento quirdrgico, no presentd ninguna com-
plicacion, los tejidos gingivales con caracteristicas

Figura 5: Vista postoperatoria.

Post-operative view.

Tabla 1: Tamafio de corona clinica con sonda periodontal.
Size of clinical crown with periodontal probe.

Pieza dental Tamafio de corona clinica (mm)

1.1
1.2
1.3
2.1
2.2
2.3

o o N oo~

mm = milimetro.

.74 mm

Figura 6: Vista transversal en cone-beam computed to-
mography de pieza 2.1, en la que flecha roja: linea B (5.83
mm); flecha azul: linea A (3.85 mm); y flecha verde: medida
del tope de resina (0.74 mm).

Cross-sectional view in cone-beam computed tomography of
part 2.1 where, red arrow: line B (5.83 mm), blue arrow: line
A (3.85 mm), green arrow - resin stop measure (0.74 mm).

Tabla 2: Tamano de corona anatémica en mm con
la técnica cone-beam computed tomography.
Anatomic crown size in mm with the
cone-beam computed tomography technique.

Linea A Linea B Total (longitud
Pieza dental (tope*-Bl) (UCE-tope) de la corona)
1.1 3.62 5.88 9.50
1.2 4.04 6.23 10.27
1.3 4.21 6.39 10.60
2.1 3.85 5.83 9.68
2.2 3.64 6.34 9.98
2.3 4,08 5.57 9.65

mm = milimetro. *Tope: punto de resina fluida.

normales, sin procesos inflamatorios y acorde con el
proceso de cicatrizacion (Figura 5).

RESULTADOS

A continuacion se muestra una descripcion de los
resultados obtenidos:

Se midieron las coronas clinicas en milimetros de
cada pieza dental utilizando la técnica tradicional con
sonda periodontal como se refleja en la Tabla 1.
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En el examen radiografico tridimensional se pro-
cede a dividir la corona del diente en dos partes tra-
zando dos lineas: Linea A (se mide en mm del tope
de resina fluida al borde incisal [Bl] del diente) y una
Linea B (se mide en mm desde el UCE al tope de
resina fluida), se suma la linea A mas la linea B para
dar como resultado la longitud de la corona dental
(Figura 6) (Tabla 2).

Alos resultados del CBCT de la longitud de la coro-
na dental se le resta la medida del tope de resina, con
el objetivo de tener como resultado el tamario real de
la corona anatémica. El tamafo del tope de resina de
cada diente se logré midiéndolo en la tomografia 3D
como se puede observar en la Tabla 3.

Se realiz6 un cuadro comparativo de las medidas
de la corona clinica (sondeo periodontal) y la corona
anatémica real (CBCT) de cada pieza dental anterior,
restando ambos datos (sondeo-CBCT) con el prop6-
sito de obtener la cantidad precisa de tejido gingival
a eliminar en la cirugia de alargamiento de corona
(Tabla 4).

Se tomé la decision de realizar la osteotomia y os-
teoplastia con el objetivo de dar el espacio al tejido
supracrestal o espacio biolégico (Tabla 5) (Figura 7
Ay B) y asi permitir una insercion del tejido conectivo
y epitelio de unién; se tomd la referencia de Gargiulo
y colaboradores donde el espacio biol6gico esta for-
mado por 0.97 mm de epitelio de unién y 1.07 mm de
tejido conectivo, sumando 2.04 mm.*

De los resultados obtenidos se muestra un cuadro
comparativo sefialando el tamafio de la corona clinica con
el tamafio de la corona anatémica y el tamano de la co-
rona anatomica real (CBCT) (Tabla 6). Por otra parte, se
presenta un cuadro comparativo (Tabla 7) que muestra la
diferencia del tamafio de la corona anatémica real medida
tanto con el CBCT como con la sonda periodontal durante
la cirugia. Del mismo modo, presentamos la comparacion
del tamano de la corona clinica (medida con sonda perio-

Tabla 3: Tamaio real de la corona anatdmica.
Actual size of the anatomic crown.

Medida  Total (tamafio real de

Pieza ~ Medida de lacorona  deltope la corona anatémica
dental anatomica (mm) (mm) en milimetro)

1.1 9.50 0.90 8.60

1.2 10.27 1.21 9.06

1.3 10.60 1.00 9.60

2.1 9.68 0.74 8.94

2.2 9.98 1.04 8.94

2.3 9.65 1.00 8.65

mm = milimetro.
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Tabla 4: Cantidad de tejido gingival a eliminar
en la cirugia de alargamiento de corona.
Amount of gingival tissue to be removed

in crown lengthening surgery.

Tamafio de corona Corona Total (cantidad
Pieza anatomica real clinica en mm de tejido
dental (mm) (mm) gingival a remover)
1.1 8.60 7 1.60
1.2 9.06 7 2.06
1.3 9.60 8 1.60
2.1 8.94 7 1.94
2.2 8.94 6 2.94
2.3 8.65 8 0.65
mm = milimetro.

Tabla 5: Cantidad de tejido 6seo a eliminar en la
cirugia de alargamiento de corona en milimetro.
Amount of bone tissue to be removed in
crown lengthening surgery in mm.

Distancia de UCE Cantidad de

Pieza a cresta 6sea hueso a remover Total

dental (mm) (mm) (mm)
1.1 0.35 1.65 2
1.2 0.42 1.58 2
1.3 0.83 117 2
2.1 0.63 1.37 2
2.2 0.71 1.29 2
2.3 1.10 0.90 2

UCE = unién cemento-esmalte, mm = milimetro.

dontal) previo a realizar la cirugia y el tamafio de la corona
anatdémica real (medida con CBCT) (Tabla 8).

Los resultados alcanzados mostraron con las me-
didas de las diferencias entre el sondeo clinico y el
CBCT una media aritmética de 0.6876, lo que significa
gue es el valor promedio de las diferencias de las me-
dias de todo el sector anterior entre ambas técnicas y
una desviacion estandar de = 0.4997 que significa el
grado de dispersion de dichas medidas.

DISCUSION

El propésito de realizar un tratamiento de alargamiento
de corona para la condicion de erupcién pasiva alterada
(EPA) requiere de un buen diagnostico y planificaciéon. De
manera convencional, el alargamiento de corona estético
se ha realizado con una planificacion de sondeo y ondeo
periodontal, lo cual lo hace un procedimiento de mayor
duracién; mientras que el CBCT presenta la oportunidad
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088 mm

Figura 7: A) Medicion de la cresta 6sea a la union cemento-esmalte con una sonda periodontal. B) Ostectomia realizada y
medida con una sonda periodontal. C) Vista transversal en cone-beam computed tomography de pieza 2.1 con la distancia

(0.83 mm) de la unién cemento-esmalte a cresta 6sea.

A) Measurement of the bonecrest at the CEU with a periodontal probe. B) Ostectomy made and measured with a periodontal
probe. C) Cross-sectional view in cone-beam computed tomography of the piece 2.1 with the distance (0.83 mm) from the CEU

to the bonecrest.

de utilizar tomografias computarizadas, proporciona ma-
yor informacién y acorta el tiempo del procedimiento.

Al igual que el estudio realizado por el Dr. Fran-
cesco Cairo y su grupo en 2016, en el que sus datos
indicaron que una cuidadosa planificacion preopera-
toria podria evitar complicaciones y mejorar el posto-
peratorio para el paciente al realizar un tratamiento de
EPA,° en nuestro estudio los resultados obtenidos nos
indican que se requiere de una planificacioén del tra-
tamiento, asi como apoyo de herramientas como el
CBCT para lograr una precision en la cirugia de alar-

Tabla 6: Cuadro comparativo de tamafio de la corona
clinica con tamaio de corona anatdmica.
Comparative Table of clinical crown size
with anatomical crown size.

gamiento de corona, ver un resultado satisfactorio en
el paciente y evitar descubrimientos de raiz.

Segun el Dr. Claverson O. Silva y colegas en 2015,
el tratamiento de erupcion pasiva alterada debe tener
como objetivo lograr la reduccion de exceso de tejido
gingival (restablecimiento del margen gingival de 1 a
2 mm por arriba o a nivel de UCE y aumentar la longi-
tud de la corona clinica), el equilibrio de los contornos
gingivales y el restablecimiento de tejido supracrestal
insertado (ancho biolégico).*® De la misma forma, en
este estudio se consideraron los parametros de elimi-
nacion correcta de tejido gingival, tamafo de corona
clinica, longitud de la cresta 6sea a UCE que fueron

Tabla 7: Cuadro comparativo de tamafio de corona anatémica.
Anatomical crown size comparison chart.

Tamaio de Corona anatémica
corona clinica Tamano de Tamafio de corona Tamafo de corona real con sonda

Pieza  (sonda periodontal) corona anatomica  anatomica real Pieza anatémica real periodontal (después

dental (mm) (CBCT) (mm) (CBCT) (mm) dental (CBCT) (mm) del colgajo) Diferencia
1.1 7 9.50 8.60 1.1 8.60 9 0.40
1.2 7 10.27 9.06 1.2 9.06 9 0.06
1.3 8 10.60 9.60 1.3 9.60 10 0.40
2.1 7 9.68 8.94 2.1 8.94 9 0.06
22 6 9.98 8.94 22 8.94 8 0.94
2.3 8 9.65 8.65 2.3 8.65 10 1.35

mm = milimetro, CBCT = cone-beam computed tomography.

CBCT = cone-beam computed tomography, mm = milimetro.
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Tabla 8: Cuadro comparativo de tamaiio de corona clinica
con tamaiio de corona anatémica real milimetro.
Comparative chart of clinical crown size
with real anatomical crown size mm.

Tamafio de corona anatémica
real (CBCT) (mm)

Pieza Tamafio de corona clinica
dental (sonda periodontal) (mm)

1.1 7 8.60
1.2 7 9.06
1.3 8 9.60
2.1 7 8.94
22 6 8.94
2.3 8 8.65

mm = milimetro, CBCT = cone-beam computed tomography.

valorados previamente con CBCT y dieron la ventaja
de no invadir mas alla de los limites establecidos.

De acuerdo a los resultados obtenidos con la media
y la desviacién estandar podemos mencionar que las
diferencias entre las medidas entre ambas técnicas es
muy poca, por lo cual el uso del tomografo digital pro-
porciona una informacién mas objetiva que la técnica
tradicional.

La importancia de la técnica se establece en la
previa planificacion y diagnéstico mediante una ra-
diografia tridimensional (CBCT). Esto permite obtener
diagnésticos certeros y confiables, lo que conlleva a
tratamientos exitosos. El uso de CBCT en Honduras
ha sido un tema innovador, ya que se ha empezado a
implementar desde 2018. Esto ha creado un impacto
en la odontologia, puesto que ha venido a facilitarle a
los odontélogos el diagndstico de enfermedades bu-
cales. Por lo cual tomamos la decision de formar este
sistema de medidas que es obligatoriamente comple-
mentado con el CBCT, ampliando asi el interés de los
odontdlogos en el pais.

CONCLUSIONES

El uso de cone-beam computed tomography
(CBCT) como parte del plan de tratamiento parece
ser una opcién eficaz para la planeacion objetiva de
la cirugia de alargamiento de corona, es una combina-
cion ideal ofreciendo una mayor precision en la cirugia
periodontal, ya que se obtienen datos exactos y preci-
sos del tamafio de la corona anatomica y longitud de
UCE-cresta 6sea a eliminar durante la cirugia.

Ademas, ofrece la ventaja adicional de reducir el
numero de citas, ayuda a realizar un procedimiento
atraumatico para el paciente, a efectuarlo en una sola
cita y evitar hacer, de manera rudimentaria, un proce-
dimiento de sondeo 6seo bajo anestesia. Permite eje-

cutar el tratamiento de una manera objetiva y concre-
ta, siendo una alternativa de diagnéstico y elaboracion
del tratamiento. Se requiere de un mayor niumero de
casos para opinar de manera conclusiva esta opcion
de tratamiento.
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ABSTRACT

Passive altered eruption (PAE) is a pathological condition that
can create concerns in the patient due to the unsightly impact
of this mucogingival deformity. Some authors have reported the
prevalence, methods of diagnosis and treatment for the PAE;
the use of cone-beam computed tomography (CBCT) has been
a fundamental tool in the treatment plan of this type of pathology
providing objective and quality results, being this the main
objective of this clinical case. Material and methods: Female
patient diagnose with PAE, in the upper anterior sector (tooth
1.3 to 2.3), the protocol was performed to obtain measurements
of the size of the clinical crown, Cementum-Enamel Junction
(CEJ) length, crestal bone and amount of gingival tissue with the
traditional clinical technique and with the use of the CBCT, all
the measurements were recorded and the results obtained were
analyzed to perform the crown lengthening surgery. The results
obtained with the measures of the differences between the clinical
traditional technique and the CBCT gave an arithmetic mean of
0.6876, which means this is the average value of the differences
between the two techniques and a standard deviation of + 0.4997
which means the degree of dispersion of the variability. With
these results, it can be concluded that the difference between the
traditional clinical sounding technique and the CBCT is very small,
so the digital tomography study offers more objective information.

Keywords: Altered passive eruption, cone beam computed
tomography (CBCT), crown lengthening.
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INTRODUCTION

The parameters of dental aesthetics today
become more demanding and require precision to
achieve successful dental treatments. Smile line and
facial midline, teeth alignment, dental deformities,
dental and gingival dyschromia, gingival recessions,
gingival excess, gingival scars, and diastema/
papillary loss® are factors to take into account in the
assessment of harmony of the smile of patients by
professionals in dentistry.

Mucogingival deformities are a group of conditions
that affect a large number of patients. In the new
publication of the classification of mucogingival
deformities and conditions around the teeth, they
include that gingival excess can be caused by
various conditions such as pseudobags, inconsistent
gingival margins, gingival excessive visualization,
gingival enlargement, altered passive eruption.* that
we find patients who come to present gingival tissue
> 2 mm, although this is not a pathological situation,
this condition produces an unsightly effect known
as «gingival smile»,? and it is important to know the
types of smile that patients present according to the
Dr. Anthony Tjan are: high smile (shows the total
cervicoincisal length of the maxillary anterior teeth
and a continuous gum band), medium smile (shows
75 to 100% of the maxillary anterior teeth and only
interproximal gingiva), low smile: shows more than
75% of the maxillary anterior teeth.?

Altered passive eruption occurs when the teeth
fully erupt during growth, but the tissues fail to regress
to the normal apical level, the only abnormality
being coronal displacement of the gingival margin
position,* this condition is also known as Delayed
Passive Eruption. (EPR).> The prevalence of EPA is
reported to be approximately 12%, considering more
than 1,000 adult patients with a minimum age of 24
years.®” Correction of this condition can be achieved
by periodontal surgery (crown lengthening).® This
procedure is one of the most common surgeries to
treat periodontal conditions® and restore the gingival
margin biologically and physiologically 1 to 2 mm
from the Cement-Enamel Union or at the same level
, avoiding the abuse of causing bone resorption,
gingival recession, inflammation or hypertrophy.*°
The American Academy of Periodontology reported
in a survey that 10% of all periodontal surgeries are
performed in order to gain crown length.*°

The cone-beam computed tomography (CBCT)
is an X-ray cone-beam computed tomography
technology that presents limited radiation emission,’
offering high-quality diagnostic imaging to the clinician

and becoming an essential tool and widely*! used for
various dental applications such as: implant planning,
endodontics, maxillofacial surgery and orthodontics.*?
On the other hand, in the CBCT studies, the position of
the bone crest and the position of the UCE hard tissue
can be shown in relation, determining the amount of
gingival tissue that is covering the enamel and that
needs to be removed. Another advantage of this study
is the possibility of estimating whether an osteotomy
or osteoplasty is necessary since it can make the
surgical procedure more precise and predictable.
Without the need to anesthetize the patient.'

MATERIAL AND METHODS
Clinical case presentation

A 24-year-old female patient attends dental care,
stating in her reason for consultation: «| don’t feel
comfortable with a smile». In the anamnesis carried
out, he does not refer to pathological diseases, so
he is considered an apparently healthy patient. In
the initial clinical evaluation, periodontal probing
is performed giving the diagnosis: Altered passive
eruption type 1, subgroup B in the upper anterior
sector (from 1.3 to 2.3 according to the IDF
nomenclature) (Figure 1). The indicated treatment
plan is lengthening of the aesthetic crown in a single
appointment using the CBCT as a radiological support
tool in order to achieve precision in the location of the
following parameters: anatomical crown size, length
of UCE-bone crest and amount of gingival tissue to
be removed during the procedure surgical.

Initial treatment (pre-operative)

The clinical crowns of 1.3, 1.2, 1.1, 2.1, 2.2, 2.3
(nomenclature) are measured with a millimeter-sized
periodontal probe [UNC-15 Hu-Friedy: 1 mm each line]
(Figure 2), the measurement is taken from the gingival
margin to the incisal edge of each dental organ ,
several fluid resin points are placed on each tooth at
the level of the middle of the clinical crown, in order to
be able to accurately measure the convex curvature of
the dental crown in 3D tomography [Orthophos XG 3d
ready ceph/Sirona] (Figure 3). He proceeds to take the
tomography and then the lines are drawn to measure
the actual size of the anatomical crown.

Surgical procedure

The infiltrative anesthesia technique was used
to block the infraorbital nerve of the right and left
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hemiarchids from the canine (1.3) to the canine (2.3).
4 cartridges of lidocaine HCI 2% with epinephrine
1:100,000 each containing 1.8 ml were placed.

Then, with a periodontal probe, it was marked with
bleeding points on the gum in the vestibular area
(according to the CBCT data obtained) of all the teeth
to be treated, followed by a gingivectomy with an
incision to the internal bevel with a scalpel blade. 15c¢
following the natural scalloping of the gums, followed
by an intracrevicular incision and interdental incision;
subsequently, an internal bevel gingivoplasty was
performed with a Kirkland scalpel to decrease the
thickness of the keratinized inserted gingiva and
restore the position of the marginal gingiva with
respect to the necks of the teeth (Figure 4 A and
B). A full thickness flap was lifted (Figure 4C), the
measurements of the anatomical crown were taken
and the distance from the bone crest to the CEU,
real clinical crown, anatomical crown with periodontal
probe was measured (in order to compare the
results obtained with CBCT). Finally, the flap was
repositioned and sutured with a suspensory suture
technique, using a 4-0 polyglycolic acid (VICRYL)
suture thread (Figure 4D).

Final treatment (postoperative)

The following medications were prescribed for
the patient as therapeutic support for analgesia,
inflammation and scarring: dexketoprofen 25 mg
orally 1 every 8 hours for 3 days, dexamethasone 8
mg intramuscularly 1 ampoule, apply hyaluronic acid
3 times a day. Recommendations are given to the
patient: absolute rest and a soft diet for three days.

Postoperative

The patient was reviewed after having performed
the surgical procedure, she did not present any
complications, the gingival tissues with normal
characteristics, without inflammatory processes and in
accordance with the healing process (Figure 5).

RESULTS
Below is a description of the results obtained:

The clinical crowns in millimeters of each dental
piece were measured using the traditional technique
with periodontal probe as reflected in Table 1.

In the three-dimensional radiographic examination,
the crown of the tooth is divided into two parts by
drawing two lines: line A (it is measured in mm from
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the top of the fluid resin - to the incisal Edge (Bl) of
the tooth and a line B (it is measured in mm from
the UCE to the top of fluid resin), line A + line B is
added to give the length of the dental crown (Figure
6) (Table 2).

To the CBCT results of the length of the dental
crown, the measurement of the resin stop is
subtracted, in order to result in the actual size of the
anatomical crown. The resin cap size of each tooth
was achieved by measuring it on the 3D tomography
as can be seen in Table 3.

A comparative table of the measurements of the
clinical crown (periodontal sounding) and the real
anatomical crown (CBCT) of each anterior dental piece
was made, subtracting both data (sounding - CBCT) in
order to obtain the precise amount of gingival tissue at
eliminate in crown lengthening surgery (Table 4).

The decision was made to perform osteotomy
and osteoplasty in order to give the space to the
supracrestal tissue or biological space (Table 5)
(Figure 7 A and B) and thus allow an insertion of the
connective tissue and junctional epithelium, taking the
reference de Gargiulo et al where the biological space
consists of 0.97 mm of junctional epithelium and 1.07
mm of connective tissue, totaling 2.04 mm.**

A comparative table showing the size of the clinical
crown with the size of the anatomical crown and the
size of the real anatomical crown (CBCT) is shown
from the results obtained (Table 6).

A comparative table is presented (Table 7) showing
the difference of the size of the real anatomical crown
(measured with the CBCT) with the size of the real
anatomical crown (measured with periodontal probe)
during surgery. Likewise, we present the comparison
of the size of the clinical crown (measured with a
periodontal probe) prior to performing the surgery and
the size of the actual anatomical crown (measured
with CBCT) (Table 8).

The results achieved showed with the measures
of the differences between the clinical survey and the
CBCT an arithmetic mean of 0.6876, which means that
it is the average value of the differences of the means
of the entire previous sector between both techniques
and a standard deviation of + 0.4997 which means the
degree of dispersion of said measurements.

DISCUSSION

The purpose of performing a crown lengthening
treatment for the condition of impaired passive
eruption (EPA) requires good diagnosis and planning.
Conventionally, the aesthetic crown lengthening has
been planned with periodontal probing and waving,
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making a procedure of longer duration, when using
the CBCT presents us with the opportunity to use
computed tomography scans, which provides us
with more information and shortens the time of the
procedure.

Like the study carried out by Dr. Francesco Cairo et
al 2016, their data indicated that careful preoperative
planning could avoid complications and improve
the post-operative for the patient when performing
EPA treatment,® with this study the results obtained
indicates that treatment planning is required, using
tools such as CBCT to achieve precision in crown
lengthening surgery, thus avoiding root discoveries
and seeing a satisfactory result in the patient.

According to Dr. Claverson O. Silva et al 2015,
the treatment of altered passive eruption must aim
to achieve the reduction of excess gingival tissue
(reestablishment of the gingival margin from 1 to 2
mm above or at the level of the UCE and increase
the length of the clinical crown), the balance of the
gingival contours, the reestablishment of inserted
supracrestal tissue (biological width),*® as in this study,
the parameters of correct removal of gingival tissue,
clinical crown size, crest length were considered
bone to UCE being previously assessed with CBCT
and giving the advantage of not invading beyond the
established limits.

According to the results obtained with the mean and
standard deviation, we can mention that the difference
between the measurements between the two
techniques is very little, which is why the use of the
digital tomograph provides more objective information
than the traditional technique.

The importance of the technique is established in
the previous planning and diagnosis by means of a
three-dimensional radiography (CBCT). This allows
accurate and reliable diagnoses which leads to
successful treatments. The use of CBCT in Honduras
has been an innovative topic since it has started to be
implemented since 2018. This has created an impact
in dentistry since it has made it easier for dentists to
diagnose oral diseases. For this reason, we made
the decision to form this system of measures that
is compulsorily complemented by the CBCT, thus
expanding the interest of dentists in the country.

CONCLUSIONS

The use of cone beam computed tomography
(CBCT) as part of the treatment plan seems to be
an effective option for objective planning of crown
lengthening surgery, it is an ideal combination
offering greater precision periodontal surgery, since

data is obtained Accurate and precise anatomical
crown size, length of UCE-bone crest to be removed
during surgery,

It offers the additional advantage of reducing
the number of appointments helps to perform an
atraumatic procedure for the patient, to perform itin a
single appointment and to avoid doing a rudimentary
procedure of bone rippling under anesthesia.
Allowing to execute the treatment in an objective and
concrete way, being an alternative of diagnosis and
elaboration of the treatment. A greater number of
cases is required to give a conclusive opinion on this
treatment option.
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ABSTRACT

Introduction: A gingival recession (GR) is an affection in which
the gingiva displaces apical to the cement-enamel junction
causing exposure of the root surface. A thin gingival phenotype
can be associated to GR, especially when exposed to orthodontic
movements. To solve this condition, several mucogingival
techniques have been proposed. Free gingival grafts taken from
the palate are the gold standard; however, they are related to
poor esthetical results and postoperative complications. In order to
reduce those disadvantages, a «Minimally Invasive Esthetic Free
Gingival Graft» (MIEFGG) technique is proposed, which involves
a donor site placed on the buccal aspect of upper molars to modify
the phenotype or regain attachment in the recipient site. Aim: To
describe a new graft technique, used in mucogingival surgery, which
is both esthetic and minimally invasive. Material and methods: A
24-year-old female patient who requested a periodontal evaluation
before orthodontic treatment. Diagnosis: Cairo’s RT3 along with
thin phenotype, type Il mobility, and extrusion associated to teeth
4.1 and 4.2. Treatment plan: thicken the gingival phenotype
surrounding teeth 4.1 and 4.2 before orthodontic therapy. Since
the patient expressed esthetical concerns, the MIEFGG technique
was selected. Results: Postsurgical follow-ups were performed
7, 14, 30, and 150 days. Both the width and the height of the
keratinized gingiva around teeth 4.1 and 4.2 increased by 1 mm.
The esthetic outcome was satisfactory, according to the patient.
No complications or postoperative pain was reported. Conclusion:
MIEFGG is a technique that presents good results in terms of
gingival augmentation, little discomfort to the patient, and esthetic
results. Concerning the clinical case presented here, those
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advantages were achieved. However, more research is needed in
order to prove its effectiveness.

Keywords: Gingival recession, oral surgical procedures,
periodontics, minimally invasive esthetic free gingival graft.

INTRODUCTION

A gingival recession (GR) is a pathological
condition in which the gingiva displaces apical to
the cement-enamel junction (CEJ) causing exposure
of the root surface.' The GR is not exclusively
associated with inadequate standards of oral
hygiene; it is a complex and multifactorial etiology in
anatomical, iatrogenic and pathological matters? and
it can decrease the quality of life of the patient due to
poor esthetics, dental hypersensitivity and high risk
of tooth decay.?

Cairo et al. (2011) classified GR intothree types,
according to the assessment of Clinical Attachment
Loss (CAL) at both buccal and interproximal sites.*

A thin gingival phenotype can also represent
a risk factor for the appearance of GR,* especially
when teeth associated with thin phenotype are or
will be exposed to orthodontic movements. When
this is the case, it becomes imperative to enhance
the preoperative circumstances of the periodontium
to avoid that the GR is accentuated.®In this regard,
mucogingival surgical techniques have been
proposed, aiming to recover the clinical attachment
lossor modifying the phenotype width, reducing the
risk of GR appearance.’

Free gingival grafts using the palate as a donor
site have been widely used to increase the width
of the attached gingiva; however, this procedure
usually tends to produce unsightly results and may
be associated to postoperative complications, such
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as bleeding from the donor site and severe patient
discomfort due to the grafted palate.®

To reduce these complications, a new minimally
invasive technique, called «Minimally Invasive
Esthetic Free Gingival Graft» (MIEFGG) has been
proposed. This technique consists of a partial
thickness flap made on the buccal aspect of the upper
molars (donor site) in order to take the graft and place
it at the recipient site to modify the phenotype or
even to recover the periodontal attachment. MIEFGG
requires that the donor site beon the buccal aspect
of an upper molar, with a minimum width of 5 mm of
keratinized gingiva; the graft's width should measure
at least 1 mm. The technique involves the following
indications:®

* The coronal incision at the donor site should be
placed 2 mm apical to the free gingival margin.

e The apical incision at the donor site should be
placed slightly coronal to the mucogingival junction.

e The graft should be sutured in the recipient site,
associated, which needs to be de-epithelized in
order to create a vascular bridge.

» |f there is a frenum associated with the donor or
recipientsite, it should be removed to avoid tension.

Indications for MIEFGG include thickening of the
gingival phenotype and it is recommended for root
coverage procedures too.

This paper presents the case of a female patient
treated with MIEFGG who requested a periodontal
evaluation before orthodontic treatment, and who
expressed esthetical concerns.

CASE REPORT

A 24-year-old patient was referred to the
periodontist by a general dentist; the main concern
of the dentist was the periodontal health of the
right mandibular incisors of the patient, since she
requested an orthodontic treatment. During the
periodontal examination, the lower-left incisors (4.1
and 4.2) were diagnosed with Cairo’s RT3 gingival
recession, with a thin phenotype, type Il mobility,
and dental extrusion (Figure 1). The patient was
referred to the orthodontist for the latter to evaluate
the occlusal trauma and extrusion of the incisors
involved. At this point, it was decided to thicken the
surrounding gingival phenotype of teeth 4.1 and 4.2
before starting orthodontic therapy.

After analyzing the diagnostic records, the patient
was presented with the following treatment plan: a
periodontal phase | that included plaque control and

Figure 1: Initial clinical examination. A remarkable thin phe-
notype and RT3. sourounding teeth 4.1 and 4.2 is shown.
Both teeth were also associated to type Il mobility and dental
extrusion.

supragingival scaling, followed by a surgical phase that
would involve a gingival graft whose objective was to
increase the gingival thickness of the affected incisors.

Regarding the patient’s concern for postoperative
esthetical outcomes, the MIEFGG technique was
chosen. The buccal aspect of the upper right first
molar was selected as the donor site. Written informed
consent was obtained from the patient before starting
the treatment.

Surgical procedure and MIEFGG

The placement of a wire splint with composite
in teeth 4.1 and 4.2 initiated the procedure. After
infiltrating local anesthesia (2% lidocaine with
epinephrine 1:80,000) the exposed surfaces of the
affected incisor roots were planned with a «McCall 13-
14S» curette. At the recipient site, a horizontal incision
apical to the keratinized tissue was made with the help
of a «Hu-Friedy MB64» micro scalpel (Figure 2A). The
lower labial frenum was liberated to release tension
and avoid graft from shifting.

Two horizontal incisions were made at the donor
site (the buccal aspect of 1.6) using a «15C»
scalpel blade. The first one was made 2 mm apical
to the free gingival margin. This incision was then
connected to a second one, which was located
slightly coronal to the mucogingival junction (Figure
2B), thus giving the graft a rectangular shape (14
x 5 x 1 mm). The graft was then harvested from
the donor site, trimmed (Figure 2C), placed on the
recipient connective bed and sutured with nylon
thread, 6-0 non-resorbable «Atramat»® suture
(Figures 2 D and 3A).

The patient was instructed to clean the surgical
areas using a 0.12% chlorhexidine mouthwash
twice a day for two weeks, and it was remarked the
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importance of avoiding any contact with both sites,
the donor and the recipient, until suture was removed,
which occurred 14 days later.

Postsurgical follow up

Postsurgical follow-ups were performedon days
7, 14 (Figure 3B y C), 30, and 150 (Figures 3D and
4). At each appointment, plaque removal at the donor
and recipient sites was performed and both width and
height of the keratinized gingiva around teeth 4.1 and
4.2 were measured.

It was determined that gaining was 1 mm for both,
width and height; the esthetical outcome was assessed
together with the patient, who reported being satisfied
with the appearance of the graft and having had no
postoperative complications or pain.

Only 14 days after surgery the donor site did appear
to be completely healed (Figure 3C) and after five
months the graft placed at the recipient site seemed
to be well blended with the surrounding gingival tissue
(Figure 4) maintaining the width and height gained.

DISCUSSION

Mucogingival therapy involves the augmentation
(height and width) of the gingival tissues with the
aim of controlling or preventing a gingival recession,
facilitating dental hygiene (plaque control),
improvingesthetics and reducing hypersensitivity.’
This type of treatment includes free gingival grafts,
connective tissue grafts, repositioned flaps, and

guided tissue regeneration. The use of any of these
techniques can lead to significant clinical improvement;
however, selecting the appropriate one depends on a
variety of factors related to the defect, the patient’s
circumstances, and the technique itself.*

In dental practice, it is essential to improve patient
outcomes. The use of a free gingival graft technique
is well known for increasing keratinized tissue
dimensions and creating a suitable area of attached
gingiva. Nevertheless, changes in the graft, such as
shrinkage, may occur during the healing period, which
can interfere with both esthetics and the expected
amount of keratinized tissue.* Some authors have
proposed different techniques to improve both patient’s
comfort and outcome after mucogingival surgery,
including palatal wound reduction or avoidance, using
different harvesting procedures and locations.*?

Sullivan and Atkins in 1968 proposed to remove a
free gingival graft from the palate between the distal
aspects of the canine and the medial aspect of the
first molar. At that time, they recommended minimum
thickness of 1.5-2 mm.** The main disadvantage
of this technique is the possibility of postoperative
complications, which are considerably minimized
when using the MIEFGG technique. Shah et al. (2019)
analyzed edentulous ridges and retromolar areas
(tuberosity or operculum area) as alternative donor
sites for gingival grafts, which are comparable to the
donor site recommended by the MIEFGG technique.

There are several advantages when it comes to
using gingival operculum from an erupting molar as a
free gingival graft. For instance, since it does not use

Figure 2:

A) Incision at the recipient site. A
partial thickness flap was desig-
ned with a a «Hu-Friedy MB64»
micro scalpel in order to create a
vascular bed. B) Donor site, loca-
ted on the buccal aspect of tooth
1.6 after extraction of the partia-
Ily thick tissue for graftingthrough
a rectangular-shaped incision,
chosen for this purpose. The
integrity of the gingival margin
was preserved; C) The graft was
de-epithelialized after extraction,
measuring 14 x 5 x 1 mm. D)
Minimally invasive free gingival
graft placed on the recipient site.
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Figure 3:

A) The graft was sutured with
nylon thread, 6-0 non-resorbable
«Atramat» suture, using a
suspensory technique.

B) Recipient site two weeks after
surgery. Swelling still remains
but a thickening of the phenoty-
pe and partial coverage of the
GR can be noticed;

C) Donor site two weeks after
surgery, complete recovery of
the gingival tissues is shown;

D) Donor site five months after
surgery. There are no scars or
alterations of the surrounding
gingival tissues.

the palate as a donor site, there is no risk of incising the
greater palatine artery, which reduces the risk of both
trans-operatory and post-operatory trauma; in addition,
postoperative discomfort is significantly reduced.
Another benefit is that the use of the operculum allows
a faster healing process at the donor site and shows
better blending with the recipient site.'*'*The MIEFGG
technique shares these advantages.

Another commonly used donor site for free gingival
graft is an edentulous ridge area. According to
Windisch et al. (2019), this variation also reduces the
risk of trans-operatory complications and postsurgical
discomfort but its major disadvantage is that it enables
graft hyperplasia and scar formation after the healing
period, which leads to lower esthetical outcomes when
compared to the MIEFGG technique.*®

Overall, it is important to highlight the significant
reduction of postoperative discomfort when using an
alternative donor site, instead of the palatal area. A
study conducted by Wessel et al. (2008)** reported
that grafts removed from the palate were associated
with a higher incidence of pain at the donor site during
the early postoperative period. Del Pizzo et al. (2002)*"
reached similar conclusions, describing postsurgical
complications at palatal donor site,during the first seven
days after the procedure, in 100% of the subjects
treated with free gingival grafts, which is consistent with
a previous study proposed by Giriffin et al. (2006).'¢

In addition to the lower postoperative complications
of the MIEFGG technique, there is also the esthetical

result, since the main disadvantage of palatal free
gingival grafts, is the lack of predictability in terms of
esthetics. This situation has been explained in terms
of the histological differences between the donor and
recipient sites. Bertl et al. (2015)*° analyzed the palatal
mucosa contains a greater amount of adipose tissue
and a lesser amount of dense connective tissue,
which creates difficulties to thoroughly blend with the
attached gingiva, whereas this is not likely to happen
when the donor site is almostidentical to the recipient
site.?? Roccuzzo et al. (2002) reported that free gingival

Figure 4: Recipient site five months after surgery. The MIE-
FGG is completely blended, achieving an esthetical result.
Although GR still remains the phenotype is thickened.
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grafts from the palate have less chance of success
and predictability?* which can be questionable when
selecting the appropriate graft technique, especially if
the esthetic factor is imperative for the patient.?

CONCLUSION

Based on the described literature review, it can
be concluded that when it comes to enhancing both
the esthetical outcomes and reducing patients’
discomfort during the healing period, the MIEFGG
technique should be considered. However, since
each patient is different, proper case selection and
adequate tissue management must be considered
critical points for the success of any surgical
procedure. In this sense, some authors recommend
that randomized controlled clinical trials with
large samples should be carried out to prove the
effectiveness and applicability of the MIEFGG.*®
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RESUMEN

El manejo odontoldgico y la rehabilitacion de prétesis maxilofa-
cial que se le debe dar al paciente con cancer de cabeza y cuello
sometido a los tratamientos oncolégicos son la cirugia donde se
efectian grandes recesiones de las tumoraciones orofaciales y, en
ocasiones, se administra de forma concomitante terapias de radio-
terapia y/o quimioterapia que pueden provocar efectos secundarios
orales, los cuales deben ser controlados para que no se convier-
tan en complicaciones, por lo que el buen estado de salud oral es
transcendental para la calidad de vida. La importancia de brindar el
manejo odontolégico y protésico adecuado inicia por la higiene oral,
rehabilitacién dental y periodontal; la prétesis maxilofacial, que cu-
bre los defectos postquirirgicos, debera estar bien adaptada para
gue apoye en la fonacion, habla, masticacion y deglucién, e incluir
el uso de antisépticos y pastas dentales medicados, ayuda a man-
tener en buenas condiciones la cavidad oral y aumenta la tolerancia
a las terapias oncoldgicas.

Palabras clave: Prétesis maxilofacial, quimioterapia, radioterapia,
cancer de cabezay cuello.

INTRODUCCION

El cancer de cabeza y cuello ocupa el sexto lugar de
las neoplasias en el mundo, el tipo histolégico que se pre-
senta con mayor frecuencia es el carcinoma de células
escamosas en un 90%. Dentro del organismo el cancer
de cabezay cuello ocupa el 6%, y el 20% son neoplasias
malignas del tracto aerodigestivo superior. Por lo general
aparece en la cuarta década de la vida (Figura 1).

Los factores de riesgo relacionados son el taba-
quismo en un 40%, seguido de la ingesta cotidiana
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de alcohol con el 30%, al combinarse estos habitos,
aumenta el riesgo hasta en un 90%. Otro factor de
riesgo es el virus del papiloma humano (Vph) que se
asocia con las neoplasias malignas en un 5%.

El manejo de estas neoplasias malignas es de forma
multidisciplinaria, dependiendo de la localizacion, tama-
fo, tipo, extension del tumor y el estadio de la enferme-
dad. Siendo la cirugia (Qx) el tratamiento de primera
eleccién, seguido de radioterapia y/o quimioterapia.
Estas terapias pueden administrarse antes (neoadyu-
vante) o después (adyuvante) de la cirugia o combina-
das. La cirugia oncoldgica puede dejar defectos orbito-
faciales, y orales y/o combinados. Los tratamientos de
radioterapia y/o quimioterapia provocan efectos secun-
darios en la boca, iniciando con estomatitis, seguido de
mucositis, xerostomia (resequedad), disgeusia, caries
dental producida por quimioterapia o caries dental pos-
tradioterapia, trismo y osteorradionecrosis, €stos en
ocasiones se acompafian con parestesia o dolor, entre
otros sintomas. Todos estos efectos secundarios se re-
flejan como dificultad en el habla, fonacién, masticacién
y deglucién, por lo que es importante el manejo odon-
toldgico y la rehabilitacion maxilofacial oportuna, lo que
ayuda a conservar las funciones de los 6rganos afec-
tados, impactando de manera benéfica en la calidad
de vida, esta atencién debe brindarse antes, durante y
después de los tratamientos oncoldgicos.**

El principal objetivo del presente articulo es informar
al cirujano dentista de practica general y al especialista
de protesis maxilofacial sobre el manejo odontologico
y rehabilitacion protésica en los casos con cancer de
cabeza y cuello sometidos a tratamiento oncoldgicos e
identificar los efectos orales y faciales producidos por la
cirugia, radioterapia y/o quimioterapia.

EFECTOS DEL TRATAMIENTO ONCOLOGICO
Quimioterapia. La primera manifestacion en la

cavidad oral es el adelgazamiento de la mucosa oral,
seguida de una descamacion, eritema y ulceracion,
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denominado mucositis. La mucositis propicia la en-
trada de microorganismos causantes de diversas in-
fecciones sistémicas. Esto puede disminuir o palearse
considerablemente llevando un manejo odontoldgico
adecuado. Cuando sélo se aplica quimioterapia, los
efectos orales se presentan del 40 al 70%, al aplicarse
de forma concomitante con radioterapia se incremen-
tan la presencia de efectos orales hasta en un 90%,
sobre todo si el campo a radiar abarca la cavidad
oral.* Se muestran algunos casos de efectos orales
por quimioterapia en la Figura 2.

Otros efectos orales son: hemorragias, xerosto-
mia, disgeusia, neurotoxicidad. La xerostomia se
presenta por cambios intracelulares por la disminu-
cion del fluido salival y un pH salival acido, el cual
provoca la desmineralizacion del esmalte de los
dientes y favorece el desarrollo de caries dental por
quimioterapia. La disgeusia es la alteracion de las
papilas gustativas, mientras que la neurotoxicidad
se presenta por que la quimioterapia afecta al nervio
trigémino (neuropatias), reflejando molestias en la
articulacion temporomandibular (ATM), produciendo
limitacion en la apertura de la boca, algunas veces
se manifiesta parestesia.’

Recientemente se utilizan los bisfosfonatos, me-
dicamentos que sirven de apoyo en el tratamiento.
Debido a que inhiben la produccién de osteclastos

Figura 1:

Ay B) Céancer de paladar.
C) Cancer en la zona retromolar.
D) Cancer de encia.

A and B) Palatal cancer.
C) Cancer in the retro molar
area. D) Gum cancer

y disminuyen la reabsorcidon 6sea, son utilizados
para controlar las metastasis 6seas y osteolisis en
el cancer avanzado o descalcificacién por cancer.
Existen bifosfonatos orales e intravenosos (acidos
zoledrénico y pamidrénico). Los intravenosos pue-
den producir el efecto secundario adverso denomi-
nado osteonecrosis de los maxilares. El factor de
riesgo asociado para que se desarrolle osteonecro-
sis de los maxilares es traumatismo 6seo, siendo
las extracciones dentales de tipo quirlrgico las mas
comunes. En ocasiones, la necrosis 6sea se puede
presentar de manera espontanea. El odontélogo de-
bera estar informado de la osteonecrosis asociada a
los bifosfonatos y también en contacto con el médico
onco6logo.®° Se muestran casos de osteonecrosis por
en las Figuras 3y 4.

Radioterapia. Presenta efectos orales secunda-
rios cuando los campos de irradiacion abarcan la
cavidad oral. Se describen: xerostomia, mucaositis,
caries dental postradiacion, disgeusia, trismo, osteo-
rradionecrosis. Estos efectos se reflejan alterando el
habla, masticacion, deglucion y fonacion.'® Se mues-
tran casos de efectos orales secundarios por radiote-
rapia en la Figura 5.

Cirugia. La cirugia oncologica se define como la re-
seccion total o parcial de las neoplasias malignas de ca-
beza y cuello por medio de intervenciones quirudrgicas,
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Figura 2:

A-E) Casos con presencia de mucosi-
tis con grado de segundo y tercer por
quimioterapia.

A-E) Cases of mucositis, grade 2 and
3 due to chemotherapy.

Figura 3: Ay B) Casos de necrosis y exposicion 6sea maxilar y mandibula con posterior a extraccion dental. C) Caso de ne-

crosis y exposicion ésea maxilar de forma espontanea.

A and B) Cases of necrosis and maxillary bone exposure and mandible after dental extraction. C) Case of necrosis and

spontaneous maxillary bone exposure.

cuyo objetivo es eliminar el cancer de manera curati-
va, preservando en lo posible la funcién de los érganos
afectados, lo cual produce resultados estéticos acep-
tables y previene la recurrencia o la aparicion de otros
tumores. La elaboracién de las prétesis maxilofaciales
es indispensable para lograr restaurar las funciones
perdidas del habla, fonacion, masticacion y deglucion,
apoyando en la estética del sujeto y logrando una me-
jor calidad de vida. Se muestra en la Figura 6 paciente
postoperada, se le realiz6 una maxilectomia derecha
por carcinoma de células escamosas que causé un
defecto intraoral, se le coloco obturador definitivo cuya
funcion es la de separar cavidad oral de la nasal, para
gue la persona pueda alimentarse y comunicarse.*

MANEJO ODONTOLOGICO ONCOLOGICO

En el manejo odontoldgico oncolégico el dentista y
especialista en prétesis maxilofacial deben participar
en todas las fases de los tratamientos antes de some-
ter al sujeto a cirugia, quimioterapia y/o radioterapia.
La condicién bucodental debera ser evaluada, con el
fin de evitar o disminuir en lo posible las manifestacio-
nes y efectos orales secundarios que se pudieran pre-
sentar durante y después de las terapias, la valoracion
del protesista maxilofacial es importante para elaborar
la aparatologia lo mas exacto y adecuado posible, dan-
do a la persona funcionalidad y apoyandolo al impacto
gue va a recibir posterior a la reseccion quirdrgica.
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Iniciada la quimioterapia y/o radioterapia, el
odontdlogo debera estar alerta y realizar procedi-
mientos bucodentales con precaucion e interconsul-
tar al médico oncélogo para prevenir alteraciones
gue se puedan provocar por el manejo odontolé-
gico, desde una profilaxis dental o curetaje perio-
dontal y tratamiento de endodoncia. Si es nece-
sario, realizar extracciones dentales, las cuales
se deben efectuar por lo menos 20 dias antes de
iniciar los tratamientos oncolégicos para disminuir
la posibilidad de hemorragias, bacteriemia o septi-
cemia que puede ser irreversible. Al realizar estos
procedimientos, deberan revisarse y cuidar que los
elementos hematoldgicos se encuentren en sus ni-
veles normales (hemoglobina, biometria hemética
y quimica sanguinea, entre otros). Si es necesario,
prescribir algun antibidtico, lo indicado es que el

Figura 4: Ay B) Caso de can-
cer de mama presenta necrosis
Osea y exposicion en el maxilar
lado izquierdo, la Rx. ortopanto-

mografia muestra destruccion
trabeculado 6seo en el maxilar
del lado izquierdo.

A and B) Breast cancer case.
Shows bone necrosis and
exposure in the left side maxilla;
orthopantomography shows
destruction of the trabecular
bone in maxilla on the left side.

odontoélogo consulte con el médico oncélogo que se
encuentre tratando al paciente.

Los estudios de gabinete son la toma de radiogra-
fias extrabucal e intrabucal, como la ortopantomogra-
fia y la periapical, estos estudios radiolégicos ayudan
a descartar procesos infecciosos crénicos o alteracio-
nes de tipo patolégico.**

Recomendaciones de la higiene oral

» La higiene oral consiste en la profilaxis dental y
curetaje del periodonto, la seleccién del cepillado
dental es importante para la adecuada higiene oral,
cuando existe presencia de mucositis esta indicado
cepillo de cerdas suaves, gasas o dedil dental, el
cepillado se remienda suave y no profundo, esto
evita que sangre la encia.

Figura 5:

A y B) Casos con mucositis
acompafiado de candidiasis e ul-
cera. C) Caso de osteradionecro-
sis en maxilar superior. D) Caso
de caries dental postradiacion.

A and B) Cases of mucositis
with candidiasis and ulcer. C)
Case of osteradionecrosis in
upper maxilla. D) Post-radiation
dental caries case.
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Figura 6:

A) Paciente postoperada con

maxilextomia. B) Defecto intrao-

ral. C) Maxilectomia derecha.

D) Obturador definitivo, su fun-

cion es separar la cavidad nasal

de la oral. E) Vista intraoral
de obturador. F) Paciente con
obturador.

A) Postoperative maxillectomy

patient. B) Intraoral defect. C)
Right-sided maxilllectomy. D)

Definitive obturator; its function

is to separate the nasal from

the oral cavity. E) Intraoral view

of obturator. F) Patient with
obturator.

Utilizar hilo dental.

No uso de palillos, ni objetos punzocortantes que
lastimen la encia, ni colocar en la boca objetos ex-
trafios, esto previene lesiones e infecciones sisté-
micas.”

Utilizar cepillos especiales para lavar las proétesis
removibles, totales y obturadores (Figura 7).

Recomendaciones e indicaciones

(pasta dental, soluciones y gel antiséptico)
para los efectos secundarios orales provocados
por *quimioterapia y/o *radioterapia:

*%

*%

*%

Uso de pasta dental que contenga bencidamina
siendo el primer antiinflamatorio no esteroide se-
lectivo contra la inflamacion primaria, o pasta den-
tal que contenga fluor o antiséptico evitando asi
irritar la mucosa oral.

Realizar enjuagues orales por medio de soluciones
alcalinas como bicarbonato de sodio o sal (colocar
una pizca de sal o bicarbonato), deben disolverse
en medio vaso de agua, se indican enjuagues cua-
tro veces al dia, para mantener un medio alcalino 'y
aliviar el dolor. Otra solucidn alcalina es la solucion
de superoxidacién electrolizada, se presenta en
forma de gel y su aplicacién es de manera tépica
en la encia y solucién (enjuagues orales).

El manejo de la mucositis oral con o sin ulcera-
ciones: la combinacién de caolin (suspensién),
clorhidrato de difenhidramina (jarabe) y nistatina

*1

*1

*1

*1

*1

*1

t

(suspensioén) ayuda a reducir molestias de la mu-
cositis oral y de la candidiasis. En ocasiones a esta
mezcla se le agrega anestésico xilocaina al 2%, en
caso de ardor debera eliminarse de la mezcla.

El uso de antibacteriano como la solucién de glu-
conato de clorhexidina al 0.12% se presenta en
gel, se aplica tépicamente en las encias o solucio-
nes realizando enjuagues orales.

Evitar soluciones que contengan alcohol que irriten
los tejidos orales y agraven la mucositis.

El dolor producido por la mucositis en la boca pue-
de causar limitaciones en la dieta, por lo que se
deben evitar alimentos calientes, acidos, dulces,
condimentados, especies de textura gruesa, que
irriten los tejidos orales.

La xerostomia oral provoca dificultad en la deglu-
cion, por lo que se recomienda ingerir mayor can-
tidad de liquidos, humedecer los alimentos secos
en el momento que vayan a comer ayudando a la
deglucién y el uso de chicles sin azlcar para esti-
mular el flujo salival.

El uso de soluciones oleosas para la xerostomia
como la glicerina, aceites de almendras dulces,
entre otros, deberan mezclarse con agua tibia, es-
tos enjuagues orales mantienen lubricada la muco-
sa oral.

Incluir saliva artificial para la resequedad oral (xe-
rostomia).

Cuando los campos de irradiacion abarcan la boca,
se recomienda el uso de soluciones durante el tra-
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tamiento, no debe indicarse el uso de gel, ya que
se expondria a la mucosa oral a ser quemada o
lacerada por la irradiacion, una vez terminada la te-
rapia podra indicarse el uso antiséptico en gel.

Uso de fluor de sodio al 0.8%, se aplica para pre-
venir la caries dental postrradiacion, efecto tardio
gue se presenta después de haber terminado la ra-
dioterapia, producido por la irradiacién que abarca
la boca. Se indica aplicar el fluor de sodio al 0.8%
media hora antes de la terapia, va a proteger el es-
malte para que no sufra desmineralizacion y ayuda
a la sensibilidad dental, una vez aplicado no debe-
ra ingerir liquidos ni alimentos, debe usarse todo el
tratamiento.

Se recomienda para la caries dental por quimio-
terapia utilizar la aplicacién de fldor de sodio
0.8% durante toda terapia, hasta que regrese el
flujo salival y se retorne a valores cercanos a la
normalidad.

Se indica para disminuir la hipersensibilidad dental
aplicaciones tépicas de fluor de sodio al 8%, pastas
dentales medicadas especial para dientes sensi-
bles o gel de gluconato de clorhexidrina al 0.12%.
Se recomienda que cuando los campos de irra-
diacion abarcan la cavidad oral, retirar las obtura-
ciones metélicas de los dientes (amalgamas e in-
crustaciones) con el objetivo de evitar que rayos de
irradiacion sean emitidos o reflejados, afectando a
tejidos adyacentes sanos. Se deben cambiar o re-
tirar las amalgamas por curaciones temporales, en
el caso de que existan prétesis fijas que contengan
metal colocar sobre ellas guarda fabricada de plo-
mo con cera llamado homogenizador.

Se recomienda para el dolor en ATM y limitacion de
la apertura oral, causado por la neurotoxicidad por
quimioterapia, la prescripcion de relajantes muscu-
lares y termoterapia para ayudar a disminuir el do-
lor y trismo.

Se indica para trismo provocado por los campos de
irradiacion en ATM el uso de abatelenguas o tor-

nillos de acrilico para la apertura oral, elaboracion
de guardas oclusales para el bruxismo, la prescrip-
cion de relajantes musculares y termoterapia para
ayudarla en la articulacion ATM.

** Se recomienda que la prétesis dental removible o
total se limpie diariamente con cepillo y soluciones
desinfectantes, y sean retiradas durante los trata-
mientos de quimioterapia y/o radioterapia. De no
seguir esta indicacion, podrian ser albergues de
microorganismos que causan infecciones.

** Debe suspenderse los habitos de tabaco y alco-
h0|_16-18

Recomendaciones para pacientes sometidos
a tratamiento de bisfosfonatos:

» Debe existir un programa preventivo efectuando
procedimientos de profilaxis dental, eliminar proce-
sos infecciosos dentales, periodontal.

» En caso de necesitar extracciones dentales, deben
efectuarse un mes antes de la aplicacion el medi-
camento y llegue con proceso de cicatrizacién con-
solidado.

» El dentista debera contactarse con el médico on-
co6logo, esperando el momento oportuno para
efectuar algun procedimiento quirdrgico dental,
evitando la necrosis y exposicién ésea de maxilar
o mandibula.*®

CONCLUSION

El paciente con cancer de cabeza y cuello sometido
a tratamientos oncol6gicos como cirugia, radioterapia
y/o quimioterapia deberd integrarse a un programa
periodico de educacién bucodental y medidas riguro-
sas de higiene oral, instruyendo al individuo, por me-
dio de instructivos y guias odontolégicas, ayudan a re-
ducir y controlar las manifestaciones y efectos orales
secundarios por las terapias, lo que evitaria que estos
se conviertan en complicaciones orales irreversibles.

Figura 7:

A) Cepillos especiales para lavar
protesis. B) Forma en que se uti-
liza el cepillo.

A) Special brushes for washing
prostheses. B) Brushing.
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La conservacion del buen estado de salud mejora
la calidad de vida del paciente, que se refleja en el
habla, masticacion, fonacion, deglucién, facilitando el
apoyo nutricional, por lo que el manejo odontolégico
oportuno y la rehabilitacion de prétesis maxilofacial
aumenta la tolerancia a las terapias oncolégicas.
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Dental management in patients with head
and neck cancer undergoing surgery,
radiotherapy and / or chemotherapy

Esperanza Alvarado Gamboa,*
René Jiménez Castillo,* Blanca Rosa lbieta Zarco*

* Especialidad de Prétesis Maxilofacial de Postgrado de la Facul-
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ABSTRACT

The dental management and rehabilitation of maxillofacial
prosthesis that should be given to the patient with head and neck
cancer undergoing cancer treatments such as surgery where large
recessions of orofacial tumors are performed, and sometimes
concomitantly administered radiotherapy and/or chemotherapy
therapies which can cause oral side effects which must be controlled
so that they do not become complications, so that good oral health
is transcendental for the patients quality of life. The importance of
providing adequate dental and prosthetic management begins with
oral hygiene, dental and periodontal rehabilitation, as well as the
maxillofacial prosthesis that covers post-surgical defects should be
well adapted to support phonation, speech, chewing and swallowing,
and Including the use of antiseptics and medicated toothpastes,
helps keep the oral cavity in good condition and increases tolerance
to cancer therapies.

Keywords: Maxillofacial prosthesis, chemotherapy, radiotherapy,
head and neck cancer.

INTRODUCTION

Head and neck cancer occupies the sixth place
of neoplasm in the world, the histological type that
occurs most frequently is squamous cell carcinoma,
in 90%. Within the body this histological type occupies
6%, and 20% of the total of malignant neoplasm of
the upper air digestive tract. It usually appears in 4th
decade of life (Figure 1).

Risk factors related to these conditions are smoking
in 40%, followed by daily alcohol intake with 30%; when
both factors are combined, increase the risk by up to 90%.
Another risk factor is the human papillomavirus (HPV)
which is associated with malignant neoplasm in 5%.

The management of this kind of neoplasm is
multidisciplinary and it depends on the location,

size, type, tumor extension and stage of the
disease. Surgery (Qx) is the first choice, followed by
radiotherapy (RT) and/or chemotherapy (CT).

Therapies can be administered before (neoadjuvant)
or after (postoperative adjuvant) surgery, or they could
be combinated. Oncological surgery can leave orbit
facial and/or oral defects. RT and/or CT treatments
cause side effects in mouth, starting with stomatitis,
followed by mucositis, xerostomia (dryness),
dysgeusia, dental caries caused by chemotherapy
or post radiotherapy dental caries, trismus and
osteoradionecrosis; sometimes they are accompanied
by paresthesia or pain, among other symptoms.

Side effects are reflected in patients as difficulty
in speaking, phonation, mastication and swallowing,
which is why dental management and rehabilitation
on time are important to preserve affected organs
functions, beneficially impacting quality life. This
care should be provided before, during and after
oncological treatments.*®

Aim: to inform the general practice dental
surgeon and maxillofacial prosthesis specialist about
dental management and prosthetic rehabilitation
in patients with head and neck cancer undergoing
oncological treatment and to identify oral and facial
effects produced by surgery, radiotherapy and/or
chemotherapy.

ONCOLOGICAL TREATMENT EFFECTS

Chemotherapy. Mucositis is the first manifestation
in the oral cavity when applying this therapy,
consisting in thinning of the oral mucosa, followed by
desquamation, erythema and ulceration. Mucositis
encourages the entry of microorganisms that cause
some systemic infections. This can be considerably
reduced by carrying out a proper dental management.
When only CT is applied, the oral effects appear from
40 to 70%. Applying both therapies, CT and RT, oral
effects are increased by up to 90%, especially if the
area to radiate covers the oral cavity.* Some cases of
oral CT effects are shown in Figure 2.

Hemorrhages, xerostomia, dysgeusia, neurotoxicity
are other oral effects produced by CT. Xerostomia
consists of intracellular changes due to a decrease
in salivary fluid and an acid salivary ph. Acid salivary
pH causes demineralization of tooth enamel and
favors the development of dental caries due to
chemotherapy. Dysgeusia is the alteration of the taste
buds and neurotoxicity occurs because CT affects the
trigeminal nerve (neuropathies) reflecting discomfort
in the temporomandibular joint (TMJ) limiting mouth
opening. Sometimes paresthesia also occurs.’
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As support in the treatment of CT, bisphosphonates
(BP) have recently been used because they inhibit
osteoclast production and decrease bone resorption;
they are used to control bone metastases and
osteolysis (decalcification) in advanced cancer.
There are oral and intravenous BPs (zoledronic and
pamidronic acids). Intravenous BP can cause the
adverse side effect, the osteonecrosis in jaw. A side
risk factor in development of osteonecrosis in jaw
is a bone trauma as surgical tooth extraction (the
most common). Sometimes bone necrosis can occur
spontaneously. Dentist in charge should be informed
of the osteonecrosis associated with BP and should
keep communication with the oncologist who takes
care of the case.?® Cases of osteonecrosis due to BP
are shown in Figures 3 and 4.

Radiotherapy. Produces oral secondary effects
when the radiations cover the oral cavity. The following
described: xerostomia, mucositis, post-radiation dental
caries, dysgeusia, trismus, osteoradionecrosis. These
effects are reflected by altering speech, mastication,
swallowing, and phonation.!® Cases of secondary oral
effects due to RT are shown in Figure 5.

Surgery. Oncological surgery is defined as the
total or partial resection of head and neck malignant
neoplasm by surgical interventions. Its purpose is
to eliminate cancer in a curative way, preserving as
far as possible the function of the affected organs,
producing acceptable aesthetic results and preventing
the appearance of other tumors. The elaboration of
maxillofacial prostheses is essential to restore lost
functions of speech, phonation, mastication and
swallowing, supporting the aesthetics of the patient
to achieve a better life quality. Figure 6 shows a
post-operated patient. A right-sided maxillectomy
was performed due to squamous cell carcinoma,
which caused an intraoral defect, a permanent
obturator whose function is to separate the nasal
from oral cavity was placed, so patient can feed and
communicate. !

DENTAL ONCOLOGICAL MANAGEMENT

In dental-oncological management, dentist and
maxillofacial prosthesis specialist must actively
participate in all phases of the treatments before
submitting the patient to surgery, chemotherapy
and/or radiotherapy. Bucco-dental condition should
be evaluated in order to avoid or reduce as much
as possible the manifestations and secondary oral
effects that may occur during and after the therapies;
the assessment of the maxillofacial prosthetist is
important to develop the appliances as accurately and

suitable as possible, giving to patients functionality
and supporting them in the impact they will receive
after surgical resection.

Once chemotherapy and/or radiotherapy have
started, the dentist must be alert and carry out oral-
dental procedures with caution and he should consult
the oncologist, in order to prevent alterations due
to dental management such as dental prophylaxis,
periodontal curettage, endodontic treatment. If dental
extractions are necessaries, these should be carried
out at least 20 days before starting oncological
treatments to reduce the possibility of hemorrhages,
bacteremia or septicemia that could be irreversible.
When performing these procedures, it is necessary to
review and take care that the hematological elements
are at their standard levels (hemoglobin, hematic
biometry and blood chemistry, among others). If
antibiotic is necessary, dentist should consult the
oncologist who is treating the patient.

The laboratory studies consist of extra and intra-
buccal radiographies such as orthopantomography
and periapical, which help to rule out chronic infectious
processes or pathological alterations.'*

Oral hygiene recommendations

« Oral hygiene consists of dental prophylaxis and
curettage of the periodontium, which is why tooth
brushing is important for proper oral hygiene. In
presence of mucositis, a soft bristle brush, gauze or
dental finger massage is indicated. Brushing should
be gentle and not deep, to avoid bleeding gums.

» Dental floss is recommended.

» To prevent injuries and systemic infections, do not
use toothpicks or sharp objects that may injure the
gums, nor place foreign objects in the mouth.*®

» Itis recommended to use special brushes to wash
the removable, total and obturator prostheses
(Figure 7).

Recommendations and indications (toothpaste,
antiseptic solutions and gels) for oral side
effects caused by CT* and/or RT*:

** Use of toothpaste containing benzydamine, the first
selective non-steroidal anti-inflammatory against
primary inflammation, or toothpaste containing
fluoride or antiseptic which prevents irritation in oral
mucosa.

** Perform oral rinses using alkaline solutions such
as sodium bicarbonate or salt (place a few pinches
of salt or bicarbonate) dissolved in half a glass
of water; rinses are indicated four times a day,
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to maintain an alkaline environment and relieve
pain. Another alkaline option is the electrolyzed
superoxidation solution; in gel presentation its
application is topical on the gum and a solution it is
possible to make oral rinses.

To treat oral mucositis with or without ulcerations,
to combine kaolin (suspension), diphenhydramine
hydrochloride (syrup) and nystatin (suspension)
is recommended; it helps to reduce discomfort
from oral mucositis and candidiasis. Sometimes
2% xylocaine anesthetic is added to this mixture.
In case of burning it must be removed from the
mixture.

Chlorhexidine gluconate (antibacterial) 0.12% gel,
is applied topically on the gums or in solutions
performing oral rinses.

Avoid solutions containing alcohol, as they irritate
oral tissues and aggravate mucositis.

Pain produced by mucositis in mouth can cause
limitations in diet so hot, acidic, sweet, spicy foods,
coarse textured foods, species should be avoided,
as they irritate the oral tissues.

Drink more fluids, moisten dry food before eating, to
help swallow, and chew sugar-free gum to stimulate
salivary flow, in case of oral xerostomia.

Using of oily solutions mixed with warm water
is recommended in case of xerostomia such as:
glycerin, sweet almond oils, among others; these
oral rinses keep a lubricated oral mucosa.

Artificial saliva is recommended for oral dryness
(xerostomia).

If irradiation covers the mouth area using solutions
during treatment is recommended; gels should not
be indicated as they would expose the oral mucosa
to be burned or lacerated by irradiation. After
therapy, gel antiseptic may be indicated.

Applying 0.8% sodium fluoride to prevent post-
radiation dental caries (it is a late effect that occurs
after RT is finished, produced by radiation that
covers the mouth). It is indicated to be applied half
an hour before the therapy to protect the enamel
so that it does not suffer demineralization and
helps in tooth sensitivity. Once applied, no liquid or
food should be ingested. Use it during the whole
treatment.

For dental caries by CT, use the application
of sodium fluoride 0.8% during all therapy is
recommended, until the salivary flow returns to
values close to standards.

To reduce dental hypersensitivity, using of special
medicated toothpaste for sensitive teeth, topical
applications of 8% sodium fluoride, or 0.12%
chlorhexidrine gluconate gel.

* When radiations cover the oral cavity, metal
fillings of the teeth (amalgams and inlays) must
be removed in order to prevent radiation rays
from being emitted or reflected, affecting healthy
adjacent tissues. Amalgams must be changed or
removed for temporary cures; if there is a fixed
prosthesis that contains metal, it is necessary to
place a homogeneizer on them, which consists in a
guard made of lead with wax.

* For TMJ pain and limitation of oral opening, caused
by CT neurotoxicity, it is recommended to prescribe
muscle relaxants and thermotherapy to help reduce
pain and trismus.

* Itis recommended the use of tongue depressors or
acrylic screws for oral opening in case the radiation
in the TMJ cause trismus and to prescribe muscle
relaxants and thermotherapy to help the TMJ.
Occlusal guards are also recommended in case of
bruxism.

** Removable or total dental prosthesis must be
washed daily with a brush and disinfectant
solutions and must be removed during CT and/or
RT treatments, in order to avoid the formation of
harbors of microorganisms that cause infections.

** Tobacco and alcohol consumption must be
stopped.¢-18

Recommendations for patients undergoing
bisphosphonate treatment:

» There must be a preventive program of dental pro-
phylaxis procedures, eliminating dental or periodon-
tal infectious processes.

» Dental extractions should be carried out, when ne-
cessary, one month before applying the drug and
the patient’s healing process has ended.

» The dentist must keep communication with the on-
cologist and wait for the right moment to perform
a dental surgical procedure to avoid necrosis and
bone exposure of the maxilla or jaw.°

CONCLUSION

Patients with head and neck cancer undergoing
oncological treatments such as surgery, radiotherapy
and/or chemotherapy should be integrated into a
program of oral-dental education and rigorous oral
hygiene measures, instructing them through dental
guidelines to reduce and to control oral manifestations
and secondary therapy effects, in order to prevent
they become into irreversible oral complications.

Maintaining good health improves patients life
guality, reflecting on speech, mastication, phonation,
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swallowing and facilitates nutritional support.
Timely dental management and rehabilitation of
maxillofacial prostheses increase tolerance to
oncological therapies.

10.
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