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tes con diabetesmellitus (11): Indicegingival y enfermedad periodontal.

RESUMEN

Entrelas complicacionestardias asociadas aladiabetes mellitus
se ha sefialado ala enfermedad periodontal; pudiendo ser més
severay refractariaa tratamiento que en sujetos sanos.
Objetivos: Determinar la prevalencia de gingivitis y
periodontitis asi como el indice periodontal de necesidad de
tratamiento de las comunidades en poblacion diabética compa-
rada con una control. Analizar las caracteristicas histol égicas
en encia de pacientes diabéticos.

Disefio del estudio: La muestra del estudio fue de 74 sujetos
control y 70 diabéticos. Evaluamos | os siguientes pardmetros:
estado gingival segiin € criterio de Léey Silness, profundidad
de sondgje, pérdida de insercién, recesion gingival e indice
periodontal de necesidad de tratamiento de las comunidades.
Realizamos también biopsias de encia en 42 pacientes diabéti-
cosy 29 control es para estudios histol 6gicos.

Resultados: Encontramos un indice de gingivitis, una pérdida
deinsercion y unarecesion gingival estadisticamente més ele-
vadas en pacientes diabéticos respecto a la poblacion control,
no ocurriendo o mismo con la profundidad de sondaje. No ha-
[lamos diferencias

significativas en el indice CPITN de acuerdo al tipo de diabe-
tes mellitus, control metabdlico o duracion de la enfermedad.
H estudio de las biopsias no mostrd cambios significativosen laenciade
pedentesdisbdicosfrentealapablacion contral.

Condusiones H indicedegingivitisfuemésdevado en poblacion disbéti-
ca Trasd examendelasneces dedesdetratamianto, obgervamoscamolos
pecientes diabéticos precisaron de un tratamiento més compleo.
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INTRODUCCION

Larelacion diabetes-enfermedad gingival hasido ampliamente
discutidaen laliteratura. Es generalmente admitido queladia
betes por si mismano vaadar lugar alaaparicion de unaenfer-
medad gingival aunque si va a favorecer la modificacion del
terreno gingivo-periodontal, facilitando un empeoramiento del
cuadro clinico cuando se presentalaplacabacterianacomo fac-
tor iniciador de la enfermedad (1-3). Algunos autores sefialan
como las encias de los diabéticos no tratados suelen presentar
un color rojo intenso, los tejidos gingivales tienen aspecto
edematoso y aveces estén algo hipertrofiados, incluso estipica
lasupuracion dolorosadelosbordesgingivalesy delas papilas
interdentarias (4). Esta asociacion diabetes mal controlada-au-
mento de gingivitis y sangrado es sefialada en més estudios (5,
6); otros, como Rosenthal (7) y Rylander y cols. (8) observan
como la presencia de complicaciones tardias también podrian
contribuir a aumento de inflamacion gingival.

Un grado avanzado de gingivitis puede desencadenar la existen-
ciade unaenfermedad periodontal. Dichaenfermedad puede ser
especialmente problematica en pacientes diabéticos, ya que es
més prevalente, més severay progresa més rapidamente que en
la poblacién normal (9); de ahi, que su prevencion sea mésim-
portante en personas diabéticas que en no diabéticas (10, 11):
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- Laenfermedad periodontal o lafalta de dientes funcionantes
impide una buena masticacion, lo que conllevaaunadietain-
adecuada.

- Unainfeccién periodontal puede afectar el control metabdlico
de ladiabetes.

- Los diabéticos frecuentemente no toleran las protesis denta-
rias debido ala pérdida 6sea aveolar y alas |lesiones mucosas
que presentan.

Durante mucho tiempo se ha considerado aladiabetes mellitus
como un importante factor deriesgo delaperiodontitisdel adul-
to, reconociéndolo asi también la Asociacion Americana de
Diabetes. Como hechos influyentes en esta relacién diabetes-
enfermedad periodontal se han mencionado los siguientes: mal
control metabdlico delaenfermedad (6, 12-15), edad (16, 17),
mayor tiempo de evolucion de la diabetes (18-20), existencia
de complicacionestardias (7, 8, 20, 21); incluso factores como
aumento del antigeno del acido glutdmico decarboxilasay au-
mento de Ig G a porfiromonas (22) 6 niveles aumentados de
metal oproteinasa de la matriz salivar (23) han sido sefialados
como indicativos de periodontitis refractaria y avanzada res-
pectivamente, en pacientes diabéticos. Distintas investigacio-
nes mundiales, realizadas con €l fin de clarificar laimportancia
de la diabetes como factor de riesgo, han dado resultados dis-
pares (12, 18, 24, 25); esta disparidad es precisamente la que
nos ha motivado a estudiar la prevalencia de enfermedad
gingival y periodontal en pacientes diabéticos. Sin embargo, la
causa Ultima que explique la frecuencia elevada con que la en-
fermedad periodontal se presentaen el paciente diabético no ha
sido dilucidadatodavia; aunque se han sefialado al gunos meca-
nismos fisiol égicos:

-Cambios vasculares: Se han encontrado cambios
microvasculares en laenciay mucosaalveolar delos pacientes
diabéticos, similares alos encontrados en otros érganosy teji-
dos (26, 27). El cuadro histopatol 6gico no es especifico, a pe-
sar de que existen alteraciones vasculares que, si bien no son
patognomaénicas, suelen ser mas frecuentes en presencia de la
enfermedad (26). Estos cambiosincluyen: engrosamiento dela
membrana basal de los capilares, estrechamiento de laluz y
engrosamiento periendotelial, acompanado de estasis en la
microcirculacion. Lalesién estructural fundamental de los pe-
guefios vasos es el engrosamiento de lamembranabasal carac-
terizado por acimulo de material fibrilar, amorfo y granular,
con fibras colagenas ocasionales (28). Cuando existe
hiperglucemia, las proteinas de lamembranabasal no realizan
laglicosilacién enzimética provocando cambios fisicos que al -
teran la estructura, composicion y permeabilidad de la mem-
brana (29, 30). Ademés, podemos encontrar una disrupcién de
la membrana, presencia de fibras colagenas e hinchazén del
endotelio (31, 32). Todas estas ateraciones pueden influir en la
severidad de la enfermedad periodontal de los pacientes con
diabetes mellitus (10, 32-35), ya que producirian una mala di-
fusién de oxigeno, unainadecuada eliminacion de los desechos
metabdlicos, una disminucién de la migracion leucocitaria 'y
una mala difusion de factores humorales. Otros estudios, sin
embargo, no demuestran rel acion clara entre engrosamiento de
lamembranabasal con la diabetes mellitus (31, 36, 37).

- Alteraciones de la microflora oral: Ademas del engrosamien-
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toy modificacién delapared vascular descritos anteriormente,
se aprecian otros cambios en el medio subgingival que favore-
cen € crecimiento de ciertas especies en pacientes diabéticos.
Asi, algunos autores sefialan cémo en la diabetes mellitus se
encuentra alterada la microflora oral (38-40). Los
microorgani smos predominantes varian de unos estudiosaotros:
bacterias gram negativas en genera (27, 41, 42), estafilococo
fundamenta mente epidermidis (39), Capnocytophagay vibrios
anaerobios (38), A. Actinomycetemcomitans y bacteroides
pigmentados (43), Prevotella intermedia (44) o también P.
Gingivalesy W. Recta (45).

- Inadecuada tespuesta del huésped: Se ha postulado que un
defecto en lafuncidn delos polimorfonucleares, podria consti-
tuir una causa potencia de infeccion bacteriana en los pacien-
tes diabéticos. Algunos estudios han demostrado una disminu-
cién de la quimiotaxis (46-49), adherencia (50) y fagocitosis
(49, 51-53) en los leucocitos periféricos de los pacientes
diabeticos. Como es conocido, ladiabetes mellitus alteralare-
sistencia de lostejidos periodontales y los hace mas propensos
alainvasion de los microorganismos. La importancia de una
adecuadafunciony deun nimero idéneo de polimorfonucl eares
para proteger a huésped ha sido ampliamente estudiada (54-
56). A pesar de ello, el origen del déficit funcional delos PMN
en pacientes diabéticos esta todavia poco claro. Tanto factores
celulares como mecanismos que provienen de factores séricos
(glucosaeinsuling) podrian actuar. Diversasateraciones, como
un defecto genético de los PMN en su célula de superficie en
relacion alos receptores deinsulina, una pérdida de almacena-
je de glucogeno, o una pérdida de la actividad colagenoliticay
aumento de grosor de lamembrana basal, pueden afiadirse em-
peorando la migracién leucocitaria a través de |os vasos (47-
49). Ademas, | os diabéticos con periodontitis severa presentan
unaquimiotaxis disminuidaa compararlos con diabéticos con
periodontitis media o con no diabéticos con periodontitis me-
diao severa (53, 57).

Se ha publicado que lainmunidad celular juega un papel pro-
tector o deagresion (s existeagunaalteracion) enlapatogénesis
de la enfermedad periodontal (58, 59); a pesar de que algunos
estudios no han visto diferencias significativasen lafuncion de
las células T en pacientes con periodontitis (60, 61); mientras
que larespuesta humoral si se haencontrado alterada (22, 62).
Asi, las inmunoglobulinas séricas se han encontrado
significativamente aumentadas en | os pacientes con periodontitis
(61-63). En cuanto al sistema de complemento, |os pacientes
diabéticos con periodontitis mostraban una actividad
significativamente mas altaque | os pacientes no diabéticos con
periodontitis (64) quizacomo intento de compensar ladebilita-
da respuestainmune celular (65).

- Metabolismo anormal del colagena Esta alteracion contri-
buiriaalaprogresion delaenfermedad periodontal y alatorpida
cicatrizacion delas heridas, rasgos frecuentemente observados
en pacientes diabéticos (35). Algunos estudios sefialan una
menor proliferacién y crecimiento celular (66, 67) asi como
unadisminucion en lasintesis de colageno por losfibroblastos
delapiel bajo condiciones de hiperglucemia (66, 68). Ademas
en dichas condiciones el coldgeno podria no experimentar la
glicosilacion enzimaticay los enlaces derivados de la glucosa
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contribuirian a reducir su solubilidad y velocidad de renova
cién (42, 68-70). Algunos estudios han encontrado aumentada
laactividad colagenoliticadelostejidos gingivales en el grupo
de pacientes diabéticos (71, 72) unadisminucion de sintesis de
colégeno por losfibroblastosdelaenciay ligamento periodontal
(73, 74) y un aumento en la actividad de lacolagenasagingival
(71, 75).

MATERIALY METODO

Muestra

El presente estudio se realizo en el Servicio de Estomatologia
de la Fundacién Jiménez Diaz de Madrid. Todos los pacientes
seleccionados fueron debidamente informados, dando su con-
sentimiento paraformar parte de este trabajo. L os datos se ob-
tuvieron de:

- Pacientes diabéticos procedentes de la consulta ambulatoria
del Servicio de Endocrinologiade la Fundacion Jiménez Diaz.
- Pacientes diabéticos provenientes de la Unidad de Endocri-
nologiay Nutricion del &rea correspondiente al Hospital Prin-
cipe de Asturias (Alcala de Henares. Madrid).

- Pacientes ambul atorios que acudian voluntariamente alacon-
sulta de Estomatol ogia de la Fundacion Jiménez Diaz parare-
visién odonto-estomatol égica (Grupo control).

A todoslos pacientes se les realizd su correspondiente historia
clinicaregistrando datos de filiacion, historiamédicae historia
oral. A la poblacion diabética se les consignaron ademas otros
datos: tipo de diabetes, afios de evolucién de la enfermedad,
tratamiento, control de ladiabetes (glucemiabasal, hemogl obi-
na glicosilada: HBA1C) asi como la existencia de complica-
cionestardias. Ademas, tanto alos pacientes diabéticos como a
los controles se les realiz6 una radiografia panoramica y dos
radiografias de aleta de mordida (derecha e izquierda). Se ex-
cluyeron del estudio aquellos pacientes diabéticos edéntulos,
gue presentaran alguna alteracion diferente de su diabetes o
tomaran alguna medicacion que pudiera modificar |os resulta-
dos, asi como pacientes cuyo tratamiento fueraexclusivamente
ladieta. Se excluyeron también aguellos pacientes considera-
dos como controles que fueran edéntulos, que tuvieran algin
antecedente familiar de diabetes mellitus, glucemia basal
plasméticaen ayunas mayor o igual a115 mg/dl o que presen-
tasen antecedentes de afectacion hepética, renal, pancredtica o
del tracto gastrointestinal.

Obtuvimos una muestra total de 70 pacientes diabéticos (30
varonesy 40 mujeres) con edades comprendidas entre 11 y 81
anos (edad media 50.14 + 18.67) y una muestra control de 74
pacientes no diabéticos (29 varones y 45 mujeres) con edades
comprendidas entre 11 y 75 afios (edad media de 44.82 afios).
La recogida de datos y la exploracién clinica buco-dental asi
como radiol égicafueron realizadas siempre por €l mismo esto-
matologo. Los registros obtenidos se anotaban en las corres-
pondientesfichas disefiadas atal fin, consigndndoselossiguien-
tes pardmetros de evaluacion:

-Parémetos clinicos:

Se incluyeron todos los dientes presentes en el examen oral,
excepto los terceros molares.

1.- Estado gingival:

Se evalud midiendo con sondaperiodontal delaO.M.Slascuatro
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unidades delaencia(mesial, bucal, distal y lingual) correspon-
diente a cada diente presente en la boca segiin los criterios de
Léey Silness (76), observando si se produce o no sangrado. El
resultado final se obtiene sumando el total de superficies san-
grantesy se divide por e nimero de superficies dentarias ex-
ploradas, multiplicandose por cien.

2.- Profundidad de sondaje

Medimos con sonda de la O.M.S la distancia desde el margen
gingival al final de la bolsa periodontal en las cuatro superfi-
cies de cada diente. Se registraron unicamente aguellas bolsas
cuya profundidad era mayor de 3 mm.

3.- Pédida de insercion:

Medimos con sonda periodontal |a distancia existente desde la
union amel o-cementariahastael final delaprofundidad de son-
dae.

4.- Recesion gingival :

En aquellos dientes que presentaban recesion gingival bucal,
semidio ladistanciaentrelazonaamelo-cementariay € borde
marginal de la encia, con la sonda periodontal.

5.- Indice periodontal de necesidad de tratamiento de las co-
munidades (CPITN) (77):

En adultos con edad igual o superior a 20 afios se examinaron
(con sonda homologada por 1a O.M.S) los siguientes dientes:
17-16, 11, 26-27, 36-37, 31, 46-47; anotando €l indicemésato
de cada sextante. En pacientes menores de 20 afios, solo reali-
zamosunamedicion al azar en un diente por sextante, sobrelos
seisdientesdel CPITN.

Tras la obtencion de los datos clinicos, atodos |os pacientes se
lesrealizabaunalimpiezabucal, seles ensefiabaunatécnicade
cepillado dental y se les recomendaba enjuagues con
clorhexidina durante 10 dias.

- Parametios Histol 6gicos:

Pasados 15 dias de la profilaxis, alos pacientes que dieron su
consentimiento se les realiz6 una biopsia de encia en zona de
mucosa clinicamente normal, obteniendo asi 42 muestras de
pacientes diabéticos y 29 de los controles.

El examen y andlisis de |as biopsias fueron realizados con mi-
croscopio Optico por el mismo patdlogo sin tener previo cono-
cimiento de la situacién del paciente. En el estudio
histopatol 6gico se valoraron las ateraciones del epitelio y del
corion subyacente, asi como laslesiones delos vasos capilares
y arteriolas.

- Parametios Radiogr &ficos:

A todos|os pacientes del estudio (diabéticosy controles) seles
realizd:

- Unaradiografia panorémica con € objeto de poder observar
inclusiones dentarias, restos radiculares y/o lapresenciade le-
siones osteiticas.

- Dos radiografias de aleta de mordida (derecha e izquierda)
con €l fin de valorar el nivel del hueso marginal interproximal
anivel del 2°biclspidey 1° molar. Para cada paciente calcula-
mos un valor medio del nivel de hueso y anotamos € nimero
de sitios interproximal es cuya distancia entre la union amelo-
cementariay el hueso marginal eramayor o igual a2 mm.
Método Estadistico:

El presente trabajo ha sido realizado segun un esquema de di-
sefio transversal prospectivo. Se elabord una base de datos en
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el programa DBASE IV formada por 144 registros correspon-
dientes a conjunto de pacientes (diabéticos y controles) de la
muestra seleccionada. Los datos fueron analizados en el pa-
guete estadistico SPSSPC. Se utilizaron los siguientes test
bioestadisticos: Test T de Student para la comparacién entre
una variable cuantitativay otra cualitativa de dos categorias y
intervalos de confianza para la comparacion de dos variables
cualitativas de tres 0 mas categorias (78, 79).

RESULTADOS

1.- Valoracion del indice de Gingivitis:

A) Estudio de la poblacion diabéticay control:

El indice medio de gingivitis en pacientes diabéticos fue de
55.1y de 45.2 en lapablacién control, siendo estas diferencias
estadisticamente significativas (p<0.01). Al estudiar € indice
de gingivitis en lamuestratotal por grupos de edad, no encon-
tramos diferencias estadisticamente significativas entre diabé-
ticos y controles en pacientes menores de 25 afios. En los gru-
pos de edad de 25-39 afios y mayores de 70 afios hubo diferen-
cias para p<0.05; entre 40-55 y 56-70 afios las diferencias fue-
ron significativas para p<0.01 (Tabla 1).

B) Estudio en la poblacién diabética.

El indice de gingivitis en ambos tipos de diabetes (tipo | y 1)
no mostro diferencias estadisticas (IC en diabetestipo | : 50.22%-
48.96%; en diabetestipo 11: 59.80%-52.28%). Lamediadegin-
givitisfuede53.59+11.71y 56.04+12.18 en ladiabetestipo | y
tipo I respectivamente.

El control metabdlico de la diabetes mellitus no afecto a indi-
cegingival ni globalmente ni en ningln grupo de edad estudia-
do. Tampoco se encontraron diferencias estadisticamente sig-
nificativas en el indice de gingivitis medio entre pacientes dia-
béticos con complicacionestardias frente al hallado en diabéti-
costotalesy controles.

2.- Pardmetios periodontales en la poblacion diabéticay en la
poblacion control:

A) Profundidad de Sondgje:

S6lo registramos aquellas mediciones cuyo vaor eramayor de
3 mm. Lamediade unidades gingivales con bol sas periodontales
de 4-5 mm. de profundidad fue de 8.1+7.2 en pacientes diabé-
ticos y de 5.8+7.9 en el grupo control. Hallamos bolsas
periodontales mayoresde 5 mm. en el 1.6+4.1y 0.8t3.1dela
poblacién diabética y control respectivamente. Estas diferen-
cias no fueron significativastras el andlisis estadistico. Lama-
yoria de las bolsas periodontales se localizaban en las caras
interproximal es de | as superficies dentarias (95.0% en diabéti-
cos, 96.7% en controles).

B) Pérdida de Insercion:

De forma semejante, registramos solo aguellas zonas con una
pérdida de insercién mayor o igual a 2 mm. Esta pérdida fue
significativamente mayor en los pacientes diabéticos frente a
los controles (p<0.01). L os sitios con mayor frecuencia de pér-
dida de insercion fueron las superficies bucales y linguales de
las dos poblaciones estudiadas: 87.3% en diabéticos y 85.6%
en controles. La frecuencia de distribucién de los sitios con
pérdida de insercion se reflgja en la Tabla 2. S6lo 9 pacientes
delos 70 diabéticos examinados (12.8%) y 18 delos 74 contro-

236

Diabetes mellitus / Diabetes mellitus

GRUPOS
EDAD GINGIVAL
| AGE INDEX
GROUPS
Diabéticos /
Djavercs Control Student's t
X +8SD
< 25 afoslyears | 446.5£13.3 48.4+8.3 -04
25-39 afi oslyears | 56.1+9.3 49.5+7.3 21~
40-55 afl oslyears | 60.6£10.9 45.9+11.9 3.2%**
56-70 afi os/years | 55.3+12.8 40.6+8.2 45 **
> 70 afioslyears | 54.4+10.4 37.5+6.4 27*
TOTAL 55.1+11.9 452+9.7 5.4 **

Tablal. indicegingival enpoblacion diabéticay control; *p<0.05 **p<0.01
Table 1. Gingival index in diabetic and control population; *p<0.05
**p<0.01

;\,'\f;' S?'TTSSS D@ |c@ |D@® [c@®w |p@w |c

0 12.8 24.3 62.5 74.8 15.1 30.0

15 32.6 60.6 326 25.2 32.6 57.3

6-10 21.8 126 49 0.0 284 10.2
11-15 19.7 25 0.0 0.0 10.9 25

16-20 109 0.0 0.0 0.0 10.8 0.0

> 20 22 0.0 0.0 0.0 22 0.0

Tabla 2. Presenciade distribucién de diabéticosy controles segin el nimero
de sitios con pérdida de insercion mayor o igual a2 mm.

Table2. Presenceof distribution of diabetics and controls according to number
of siteswith loss of inser tion greater than or equal to 2 mm.

les (24.3%) no presentaban pérdidade insercién en ninguno de
los lugares estudiados. El 13% de los pacientes diabéticos y
ninguin control tenian més de 15 sitios con una pérdida de in-
sercién mayor de 2 mm.

Tanto en |os pacientes diabéticos como en los controles, la pér-
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dida de insercién era menor en los sitios interproximales (el
96% de los diabéticos y €l 100% de |os controles presentaban
menos de 6 sitios con pérdida mayor o igual a2 mm.). En las
superficies bucal es-lingual es observamos que esta pérdida era
del 47.7% y 87.3% en los diabéticos y controles respectiva
mente.

C) Recesion Gingival:

Se midieron las recesiones gingivales mayores o iguales a 1
mm. Lamediade superficiesdentarias con recesionesgingivales
fue significativamente mayor en los pacientes diabéticos
(4.3+4.2) que en los controles (1.4+2.5) (p<0.01). Cerca del
66% de los controlesy del 32% de los diabéticos no presenta-
ban recesién gingival; el 7% delos pacientes sanosy cercadel
36% de los diabéticos tenian mas de cinco sitios con recesio-
nes (Tabla 3).

D) indice periodontal de necesidad de tratamiento de las co-
munidades (CPITN):

d.1.- Hallazgos clinicos:

Hemos encontrado bolsas patol 6gicas mayores o iguales a 6
mm. en el 2.38% de | os sextantes delos diabéticosy en 1.12%
de los sextantes de | os pacientes control (p<0.01). No obtuvi-
mos significacién estadisticaentre los distintos grupos de edad
analizados. El numero de sextantes ausentes fue
significativamente mayor en los pacientes diabéticos que en
los controles (p<0.01).

El nimero de bolsas patol 6gicas entre 4-5 mm fue levemente
mayor en la poblacion diabética, sin significacion estadistica
(8.80%-7.43%). No encontramos diferencias estadisticamente
significativas entre € grado de acimulo de tartaro de ambas
poblaciones. Laaparicién de sangrado después del sondajefue
més el evadaen lapobl acion diabéticaqueen lacontrol (33.33%-
43.01%), diferencias estadisticamente significativas (p<0.05).
Estos resultados |os podemos observar en la Tabla 4, donde H
significasalud gingival; B: sangrado gingival; C: presenciade
sarro; P1: bolsas patol égicas de 4-5 mm.; P2: bolsas patol 6gi-
cas >6mm. y X: ausencia de sextante.

Analizamos también, dentro de la poblacion diabética, el indi-
ce CPITN. De acuerdo al tipo de diabetes mellitus, no se en-
contraron diferencias significativas en el indice CPITN, tam-
poco se observaron en funcién del control metabdlico de la
enfermedad medido por laHBA1C, ni entre la duracion de la
diabetesy laseveridad delaenfermedad periodontal. Estudian-
do aquellos pacientes con complicaciones tardias de su enfer-
medad, observamos como existe un nimero muy elevado de
sextantes ausentes (31.37%). El 4.90% de los pacientes pre-
sentaban bolsas patol 6gicas mayores de 6 mm (Figura 3).
d.2.- Necesidades de tratamiento:

En funcion del indice CPITN encontrado, analizamos las ne-
cesidades de tratamiento periodontal en ambos grupos estudia-
dos. En laTablaV resumimos las necesidades de tratamiento
(por individuo) en los pacientes diabéticos y controles. Todos
los pacientes de ambos grupos (100%) precisaron de instruc-
ciones de higiene oral (TN1). Profilaxis, raspado y alisado
radicular (TN2) seindico en & 68.57% de los pacientes diabé-
ticosy en e 75.68% de los controles (p<0.01). El 15.71% de
los pacientes diabéticos y el 10.81% de los controles precisa-
ron de un tratamiento complejo (no hubo diferencias estadidticas).
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N° SITIOS CON
RECESION > 1 mm

DIABE TICOS/ CONTROLES/
No. SITESWITH | DIABETICS (%) CONTROLS (%)
RECESSION > 7
17n
0 318 65.8
1-5 31.9 26.9
6-10 214 4.9
11-15 10.6 24
16-20 43 0.0

Tabla3. Frecuenciadeindividuos con recesionesgingivalesmayoresoiguaesa
1 mm, en la poblacién diabéticay control.

Table 3. Frequencies of individuals with gingival recessions greater than or
equal to 1 mm, in the diabetic and control population.

NUMERO DE SEXTANTES AFECTADOS/ NUMBER
SEXTANTS INVOLVED

TOTAL H B C P1 P2 X
DIABETICOY/ 42 140 126 37 10 65
DIABETICS 10.00% | 33.33% | 30.00% | 8.80% 2.38% | 15.47%
CONTROLES / 40 191 138 33 5 37
CONTROLS 9.00% | 43.01% | 31.08% | 7.43% 1.12% 8.33%

Tabla4. Porcentajede sextantes afectadosenlamuestratotal segiinel CPITN.
Table4. Percentage of sextants involved in the total sample according to the
CPI

3.- Estudios Histol égicos:

El estudio de las biopsias de pacientes diabéticos y controles
no evidencio laexistenciade hallazgos significativosen lamayor
parte de los pardmetros val orados, tanto del epitelio (presencia
deacantosis, existenciade paragueratosis, formacion granulosa
y atrofia) como del corion (presencia de leucocitos
polimorfonucleares, células plasméticas, linfocitos, fibrosis,
exocitosis, ateracion en las arteriolas, alteracion en la mem-
branabasal, existenciade proliferacion vascular), en ambas po-
blaciones.

Al comparar los resultados entre |a propia poblacién diabética
(seguin tipo de diabetes, control metabdlico..) si encontramos
algunos datos significativos. Asi, en 6 pacientes (4 no insulin-
dependientes y 2 insulin-dependientes) se aprecian discretos
signos de epidermizacion sin atipia del epitelio, con aparicion
deestrato granul 0so sin paraqueratosis. En ningln paciente exa-
minado observamos signos de displasia del epitelio.

En 6 pacientes diabéticos apreciamos un importante
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TRATAMIENTO POR INDIVIDUO
| TREATMENT PER /IND/V/IDUAL
CASES TNL ™ ™S
EDAD
ToAl bl c| ol ¢ D c D c
9 | 1 6 9 0 0
<25 9 | 2 | 100 | 100% | 66.67% | 75.0% | 0.00% | 0.00%
14 | 18| 10 14 3 3
2539 141 18 | 1009 | 100% | 71.43% | 77.7% | 21.43% | 16.6%
1 | 19 8 14 1 2
40-55 T 19 | 10000 | 100% | 72.73% | 73.6% | 9.00% | 105%
7 | 2 18 17 5 2
56-70 2712 | 100% | 100% | 66.67% | 80.9% | 1852%| 9.50%
9 | 4 6 2 2 1
>10 9 4| 100% | 100% | 66.67% | 50.0% | 22.2206 | 25.00
total | o [ o[ | 4 56 1 8
100% | 100% | 68.57% | 75.6% | 15.71%| 108%

Tabla 5. Necesidades de tratamiento por individuo en la muestra total y por
grupos de edad.
Needs of treatment by individual in the total sample and by age groups.

engromiento delamembranabasal delos capilares sanguineos.
De éstos, 5 eran no insulin-dependientes y solo uno insulin-
dependiente.

En 13 pacientes no observamos presencia de componente in-
flamatorio en el corion; en los restantes existia unainfiltracion
linfoplasmocitaria, en grado variable, que en 8 casos se acom-
pafiaba de exocitosis haciael epitelio. En 2 pacientes encontra-
mos material amorfo de aspecto célcico en € corion 'y en un
paciente no insulin-dependiente observamos unas estructuras
filamentosas y algunas esporas del tipo candidas.

4.- Estudios Radiogréficos:

A todos los pacientes del estudio se lesrealizo unaradiografia
panoramica, no contabilizdndose el nimero de inclusiones de
terceros molares ya que no eran objeto de estudio, aunque alos
pacientes se les informé de su estado. Como Unicos hallazgos
destacables sefialamos |a presencia de inclusion de caninos su-
periores en 4 pacientes diabéticos (5.71%) y en 3 controles
(4.05%). No encontramos diferencias en el nimero de inclu-
sionesderestosradicularesy presenciadefocos osteiticos visi-
bles s6lo por estudio radiogréfico entre la poblacion diabética
y control (35.71/31.08).

Ladistanciamediaentre launién amelo-cementariay €l hueso
marginal interproximal en la zona premolar y molar, medida
mediante radiografias de aeta de mordida, fue similar en los
dos grupos: 0.90+0.12 en pacientes diabéticos y 0.93+0.14 en
el grupo control. Cercadel 80% de | os sujetos de ambas pobla-
ciones no tenian una distancia mayor o igual a2 mm desde la
unién amelo-cementaria a hueso marginal. S6lo el 2.85% de
los diabéticos y el 2.70% de los controles presentaban
radiogréficamente mas de seis sitios con una pérdida mayor o
igual a2 mm.

DISCUSION
Autores como Bascones, sefialan cdmo un aumento de placa
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bacteriana podria explicar unamayor prevalenciade gingivitis
entre pacientes diabéticos y controles (80). Nosotros encontra-
mos que € indice de gingivitis y sangrado tras el sondaje fue
mayor en | os paci entes diabéticosfrente alos controles (55.1%/
45.2% respectivamente) (p<0.01). Un incremento similar de
gingivitis ha sido publicado por Faulconbridge y cols. (81),
Bernick y coals. (3), Ringelberg y cals. (82), Gideny cols. (83),
Gusberti y coals. (84), Sznagner y cols. (85), Cianciolay cols.
(16), Calliny cals. (23). Otros estudios (6, 8, 86), noreflgjanla
existencia de diferencias en €l indice gingival entre pacientes
diabéticosy controles. Rylander y cols. (8) sefialan como en su
trabajo lalocalizacién mas frecuente de la gingivitis eraen las
caraslingualesy bucal es delos dientes de paci entes diabéticos.
Segun €l tipo de diabetes, encontramos un mayor indicedegin-
givitis en diabéticos tipo Il aunque sin diferencias
estadisticamente significativas. No observamos, sin embargo,
correlacion entre el grado de control de la diabetes mellitus,
tiempo de evolucién, presencia o no de complicacionestardias
con el grado de inflamacién gingival. Algunos autores obtie-
nen resultados diferentes; asi Gusberti y cols.(84) sefialan como
aquellos pacientes en edad puberal con un ato nivel de sangra-
do gingival tenian generalmente un pobre control de su diabe-
tes, no encontrando relacion con el porcentaje de HBA1C y
tiempo de evolucion de la enfermedad. Gislen y cols. (83),
Ervasti y cols. (6) y Tervoneny cols. (12) afirman que los dia-
béticos mal controlados presentan un mayor sangrado gingival
gue los sujetos sanos; no cumpliéndose esta relacion en diabé-
ticos bien controlados. Rylander y cols. (8) encuentran que los
pacientes que presentaban conjuntamente una nefropatiay una
retinopatiatenian mayor inflamaci6n gingival que aquellos que
no la presentaban, observando también unarelacion entre san-
grado gingival y control metabdlico.

Lainfluencia deladiabetes mellitus en lasalud periodontal ha
sido ampliamente discutida en la literatura odonto-
estomatolégica (8, 10-12, 18, 24, 25, 31, 85, 87-89). Paraalgu-
Nos autores existe una asociacion clara entre hiperglucemiay
afectacion del tejido periodontal (22, 23, 90-93); otros aluden
ciertarelacion con laedad: |adiabetes mellitus es mas frecuen-
te en los adultos que en los jévenes (18, 94, 95); del mismo
modo, la enfermedad periodontal también es méas frecuente en
adultos que en jévenes sanos (18, 96). A pesar de ello, en nues-
tro trabajo no hemos encontrado una correlacion significativa
entre los distintos parametros periodontales estudiados y las
dos poblaciones diabéticas seleccionadas (tipo | y 1), € grado
de control de su enfermedad, tiempo de evolucidny laexisten-
cia de complicaciones tardias. De acuerdo con nuestros resul-
tados sefialamos |os estudios de Rylander y cols. (8), Bacicy
cols. (87) y Sastrowijoto y cols. (89), Sandberg y coals. (91) no
observando tampoco relacion entre el grado de control de la
diabetes y la enfermedad periodontal. Sin embargo, otros tra-
bajos (6, 12, 21, 88, 93, 97, 98, 99) si obtienen una mayor y
més frecuente af ectaci on periodontal en aquellos pacientesmal
controlados.

Muchos de los estudios revisados (13, 16-18, 20, 88, 100) dis-
crepan de nuestros hallazgos, ya que encuentran que la enfer-
medad periodontal aumenta con e tiempo de evolucion de la
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diabetes (a mayor duracion de la enfermedad, mas frecuencia
de presentar enfermedad periodontal); otros, por €l contrario,
no demuestran esta asociacion (91, 98, 101). De igual forma,
Moore y cols. (17, 100) observan como los pacientes con
neuropatia presentan una frecuencia més elevada de enferme-
dad periodontal; Finestoney Boorujy (88) obtienen datos simi-
lares en pacientes con nefroy retinopatiadiabética, al igua que
los resultados sefialados por Rosenthal y cols. (7), Rylander y
cols. (8), Glavindy cals. (20), pero no concordantes alos obte-
nidos en €l presente trabajo.

Al igual que otros autores (8, 18, 21, 98), al estudiar la profun-
didad de sondaje, no encontramos diferencias entre la pobla-
cion diabética y control, observando cémo la mayoria de las
bolsas periodontales mayores de 3 mm se localizaban en las
superficies interproximales de ambas poblaciones.

Si consideramos las | ocalizaci ones més frecuentes con pérdida
deinserciony recesion gingival en pacientes diabéticosy con-
troles, comprobamos que las zonas bucales han sido las mas
frecuentemente afectadas. Loe y cols. (102), en un estudio
epidemiol 6gico, encuentran una elevada frecuencia de pérdida
detejido periodontal en las zonas bucal es en individuos sanos;
sin embargo, esta pérdida en zonas interproximales fue muy
baja, hall azgos concordantes con | os obtenidos en nuestro estu-
dio y con los resefiados también por Rylander y cols. (8).
Opinando igual que estos Ultimos autores, hemos observado
gue esta recesion gingival fue estadisticamente mayor en los
paci entes diabéti cos respecto alos controles; en contraposicion
alosresultados de Sandholm y cols. (103), los cuales no obtie-
nen diferencias entre sujetos diabéticos y controles, quiza por-
gue la muestra de su estudio la componia una poblacion més
joven.

Hemos utilizado el indice CPITN paravalorar |as necesidades
de tratamiento periodontal, por considerarlo un fiel indicador
para ambas poblaciones. Al analizar € nimero de sextantes
perdidos encontramos que éste era mayor en la poblacion dia-
béticarespecto dela control (15.47%/8.33% respectivamente),
datos proximos alos hallados por otros autores (20, 87), si bien
en el primer trabajo ladiferenciano era estadisticamente signi-
ficativa

En nuestro estudio es a partir de los 40 afios de edad cuando el
nimero de sextantes perdidos comienza a ser mas elevado en
relacion a edades inferiores. Esto se podria explicar por €l he-
cho de que a aumentar |a edad, |os sujetos presentan un mayor
nimero de bolsas periodontales, 1o cua conlleva una mayor
pérdida dentaria provocando €l mayor nimero de sextantes
ausentes en los diabéticos. No hemos encontrado bolsas pato-
|6gicas mayores de 6 mm en individuos de ambas poblaciones
menores de 25 afios de edad.

La aparicién de sangrado tras €l sondgje fue més ata en la
poblacion diabética que en la control (p<0.05); € nimero de
bolsas mayores de 4 mm, fue igualmente més elevado aunque
sin significacion. Estos resultados concuerdan con los encon-
trados por Bacic y cols. (87), Hugoson y cols. (18) y Safkan-
Seppédlay Ainamo (13).

Atendiendo a las necesidades de tratamiento en funcion del
CPITN encontramos gque una mayor proporcion de pacientes
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diabéticos precisaron profilaxis, raspado y alisado radicular
(p<0.01) respecto alos sujetos controles (68.57% / 75.68% res-
pectivamente); sin embargo, a ascender a tratamientos més
complejos observamos como aumenta el porcentaje de pacien-
tes diabéticos (15.71%) en relacion a los controles (10.81%).
Unajustificacion aesteincremento es el hecho de quelaenfer-
medad periodontal en pacientes diabéticos es més severa que
en los no diabéticos, lo que conlleva que precisen terapias més
agresivas). Asi, Narhi y cols. (104) obtienen también una ma-
yor frecuencia de necesidad de tratamiento periodontal en pa-
cientes no insulinodependientes respecto alos controles.

Al estudiar la poblacién diabética no encontramos diferencias
estadisticas segln €l tipo, control y tiempo de evolucion de la
enfermedad. L a existencia de complicacionestardiasdeladia-
betes conllevd un mayor nimero de sextantes ausentes (31.37%)
y de bol sas patol gi cas (3.92%); datos que se corresponden con
los sefiadl ados en otros trabgjos (20, 87).

El estudio de las radiografias de aleta de mordida para valorar
la pérdida de hueso interproximal, demostr6 que dicha pérdida
Osea fue leve en ambos grupos estudiados, sin existir diferen-
cias resefiables. Asi, mas del 80% de los individuos no presen-
taban una pérdida de hueso interproximal. Estos hallazgos es-
tan de acuerdo con los encontrados por Rylander y cols. (8) y
Hugoson y cols. (18); otros autores, por € contrario, si obser-
van una mayor pérdida de hueso interproximal al comparar la
poblacién diabética con la muestra control, presentando un au-
mento con laedad (105).

Realizamos también en nuestro estudio un andlisis anatomo-
patolégico con el fin de investigar si existia alguna diferencia
desde el punto de vista histol 6gico entre laencia de | os pacien-
tes diabéticos y controles. Tanto el examen epitelial como el
del corion no mostraron diferencias entre ambas poblaciones
estudiadas. Lamayoriadelostrabajosrevisadossefidlanlaexis-
tencia de ateraciones vasculares en la encia de los pacientes
diabéticos, si bien remarcan como no son patognomaonicas (32,
33, 34, 106, 107). Nosotros encontramos una mayor prolifera-
cién vascular de arteriolas y capilares en pacientes diabéticos
respecto alos controles, pero solo en seis paci entes diabéticos
pudimos apreciar un engrosamiento de la membrana basal.
Muchos estudios coinciden con nuestros hallazgos al observar
una mayor frecuencia de estas alteraciones vasculares en dia-
béticos con larga evolucién de su enfermedad (33, 34, 108).
Carranza (96) describe la presencia deinfiltracion grasa y au-
mento de cuerpos extrafios calcificados en las encias de diabé-
ticos. En el presente trabajo Uinicamente encontramos depdsito
de material amorfo de aspecto cé cico en dos pacientes.
Algunos autores opinan que los individuos diabéticos presen-
tan candidiasis con mayor frecuencia que los controles (109-
111). Aungue no eraobjetivo de este estudio analizar laposible
existenciade candidas en ambas pobl aciones, observamos unas
estructuras filamentosas tipo candidas en un solo paciente dia-
bético y en ninglin control.

CONCLUSIONES
1.- El indice de gingivitis fue més elevado en la poblacion dia-
bética, no encontrando relacion con e control metabdlico, tiem-



Med Oral 2003;8:233-47.

po de evolucion y complicaciones tardias de la diabetes.

2.- No se ha encontrado una correlacion significativa entre los
distintos pardmetros periodontales analizados y ambas pobla-
ciones estudiadas.

3.- Tras el examen de las necesidades de tratamiento, en fun-
cion del CPITN, observamos como los pacientes diabéticos
precisaron de un tratamiento mas complgo.

4.- El estudio anatomo-patol 6gi co de enciaen los pacientes dia-
béticos no demostro la existencia de lesiones caracteristicas de
laenfermedad (microangiopatia).

ENGLISH

Dental problems in patients
with diabetes mellitus (ll):
Gingival index and
periodontal disease

ARRIETA-BLANCO 1], BARTOLOME-VILLAR B, JMENEZ-MARTINEZ
E, SaavebrAa-VALLEJO P, ARRIETA-BLANCO FJ. DENTAL PROBLEMS
IN PATIENTS WITH DIABETES MELLITUS (I1): GINGIVAL INDEX AND PE-
RIODONTAL DISEASE. MED OraL 2003;8:233-47.

SUMMARY

Among the late complications associated to the diabetes
mellitus, periodontal disease has been highlighted, and it can
be more severe and refractory to treatment than in healthy
subjects.

Objectives: Determine the prevalence of gingivitis and
periodontitis as well as the Community Periodontal Index of
Need of Treatment (CPITN) in diabetic population compared
with a control one. Analyze the histological characteristics in
the gingiva of diabetic patients.

Sudy design: The study sample was made up of 74 control
subjects and 70 diabetics. We evaluated the following
parameters: gingival status according to the L6e and Silness
criterion, probe depth, loss of insertion, gingival recession and
Community Periodontal Index of Need of Treatment. We aso
performed gingival biopsies in 42 diabetic patients and 29
controls for histological studies.

Results: We found a statistically higher gingivitis index, loss
of insertion and gingival recession in diabetic patients compared
tothe control population, the same not occurring with the probe
depth. We did not find significant differences in the CPITN
according to the type of diabetes mellitus, metabolic control or
disease duration. The biopsy study did not show significant
changesin the gingiva of the diabetic patients compared to the
control population.

Conclusions. The gingivitis index was higher in the diabetic
population. After examination of the treatment needs, we
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observed how the diabetic patients required more complex
treatment.

Key words:  Diabetes mellitus, gingival index, periodontal
disease
INTRODUCTION

Therelationship between gingival disease and diabetes has been
widely discussed in the literature. It is generally admitted that
diabetes alone will not give rise to the appearance of gingival
disease. However it doesfavor the modification of the gingival-
periodontal sphere, and can makeit easier for theclinical picture
to deteriorate when the bacterial plague presentsasaninitiating
factor of the disease (1-3). Some authors state that the gingivas
of untreated diabetics generally have an intense red color, that
the appearance of the gingival tissues is edematous and
sometimes alittle hypertrophied, and that painful suppuration
of the gingival borders and the interdental papilla are even
typical (4). This association of poorly controlled diabetes-
increasein gingivits and bleeding is mentioned in more studies
(5,6); others, such as Rosenthal (7) and Rylander et al. (8) ob-
serve how the presence of late complications could also
contribute to increased gingival inflammation.

An advanced degree of gingivitis can precipitate the existence
of periodontal disease. This disease can be especially
problematicin diabetic patients, sinceit ismore prevalent, more
severe and progresses more rapidly than in the normal
population (9); thus, its prevention ismoreimportant in diabetic
than in non-diabetic subjects (10,11):

- Periodontal disease or lack of functioning teeth prevents good
chewing, which leads to an inadequate diet.

- Periodontal infection can affect the metabolic control of the
diabetes.

- Diabetics frequently do not tolerate dental prostheses due to
the alveolar bone loss and mucosa injuries that occur.

During much time, diabetes mellitus has been considered asan
important risk factor of periodontitisin the adult, thisalso being
recognized by the American Association of Diabetes. The
following factorsthat influence this diabetes-periodontal disease
relationship have been mentioned: poor metabolic control of
the disease (6, 12-15), age (16, 17), greater evolution time of
the diabetes (18-20), existence of late complications (7, 8, 20,
21); evenfactorssuch asincrease of glutamic acid decarboxilase
antigen and increase of 1gG to porphyromonas (22) or increased
levelsof metall oproteinase of the salivary matrix (23) have been
mentioned asindicators of refractory and advanced periodontitis,
respectively, in diabetic patients. Different worldwide
investigations performed in order to clarify the importance of
diabetes asarisk factor have produced different results (12, 18,
24, 25); and it was precisely this disparity that motivated usto
study the prevalence of gingival and periodontal disease in
diabetic patients. However, the final cause that explains the
elevated frequency with which periodontal disease occurs in
diabetic patients has still not been elucidated, although some
physiological mechanisms have been emphasized:

- Vascular changes Microvascular changessimilar to that found
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in other organs and tissues have been found in the gingivaand
alveolar mucosa of diabetic patients (26, 27). The
histopathological picture is not specific, even though there are
vascular disorders which, athough not pathognomonic, are
generally more freguent in the presence of the disease (26).
These changes include: thickening of the capillary basement
membrane, narrowing of the lumen and periendothelial
thickening, accompanied by stasisin the microcirculation. The
fundamental structural injury of the small vessels is the
thickening of the basement membrane characterized by
accumulation of fibrillar, amorphousand granular material, with
occasional collagenousfibers(28). When hyperglycemiaexists,
the basement membrane proteins do not perform enzymatic
glycosylation, causing physical changesthat alter the structure,
composition, and permeability of the membrane (29, 30).
Furthermore, we can find a disruption of the membrane,
presence of collagenousfibersand swelling of the endothelium
(31, 32). All these dterations can affect the severity of the
periodontal disease in the patients with diabetes mellitus (10,
32-35), since they would produce poor oxygen diffusion,
inadequate elimination of metabolic waste, decrease of
leukocytic migration and poor diffusion of humoral factors.
Other studies, however, do not show any clear relationship
between thickening of the basement membrane and diabetes
mellitus (31, 36, 37).

- Alterations in the oral microflora: Besides the previously
described thickening and modification of thevascular wall, other
changes are seen in the subgingival medium that favor the
growth of certain speciesin diabetic patients. Thus, some authors
mention how the oral microflorais atered in diabetes mellitus
(38-40). The predominant microrganisms vary from one study
to another: gram negative bacteria in general (27, 41, 42),
staphylococcus that is fundamentally epiderminis (39),
Capnocytophaga and anaerobic vibrios (38), A.
Actinomycetemcomitans and pigmented bacteroids (43),
Prevotella intermedia (44) or aso P. Gingivales and W. Recta
(45).

- Inadequate host response: It has been postul ated that a defect
in polymorphonuclear function could be a potential cause of
bacterial infection in diabetic patients. Some studies have
demonstrated adecreasein chemotaxis (46-49), adherence (50)
and phagocytosis (49, 51-53) in the peripheral leukocytes of
the diabetic patients. As is known, diabetes mellitus alters the
resistance of periodontal tissues and makesthem more proneto
invasion of microorganisms. The importance of adequate
function and asuitable number of polymorphonuclearsto protect
the host has been widely studied (54-56). In spite of this, the
origin of the functional deficit of the PMN in diabetic patients
isstill unclear. Both cellular factors aswell as mechanismsthat
come from serum factors (glucose and insulin) could act.
Different aterations, such asgenetic defect of the PMN intheir
surface cell in relationship to the insulin receptors, loss of
glycogen storage, or loss of collagenolytic activity and increase
of basement membrane thickness, can be added, worsening the
leukocytic migration through the vessels (47-49). In addition,
diabeticswith severe periodontitis present decreased chemotaxis
when compared with diabeticswith middle periodontitisor with
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non-diabetics with middle or severe periodontitis (53, 57).

It has been published that cellular immunity plays a protective
or aggressiverole (if thereisany alteration) inthe pathogenesis
of periodontal disease (58, 59), even though some studies have
not observed significant differences in the T cell function in
patientswith periodontitis (60, 61), while the humoral response
was atered (22, 62). Thus, serum immunoglobulins have been
found to be significantly increased in patientswith periodontitis
(61-63). In regards to the complement system, the diabetic
patientswith periodontitis showed asignificantly higher activity
than non-diabetic patients with periodontitis (64), perhaps as
an attempt to compensate the weaken cellular immuneresponse
(65).

- Abnormal metabolism of collagen: This alteration would
contribute to the progression of the periodontal disease and the
torpid healing of thewounds, traitsthat are frequently observed
in diabetic patients (35). Some studies show lower cellular
proliferation and growth (66, 67) as well as a decrease in
collagen synthesis by the fibroblasts of the skin under
hyperglycemic conditions (66, 68). In addition, under these
conditions, it is possiblethat the collagen would not experience
enzymatic glycosylation and the links derived from the glucose
would contribute to reducing its solubility and renewal rate (42,
68-70)., Some studies have found increased collagenolytic
activity of the gingival tissues (71, 72), decreased collagen
synthesisby fibroblasts of the gingivaand periodontal ligament
(73, 74) and increased activity of the gingival collagenase (71,
75) in the group of diabetic patients.

MATERIAL AND METHODS

Sample

This present study was performed in the Stomatology Service
of the Fundacion Jiménez Diaz in Madrid. All the patients
selected were duly informed and gave their consent to form a
part of this study. The data were obtained from:

- Diabetic patients from the out-patient clinic of the Fundacion
Jiménez Diaz Endocrinology Service.

- Diabetic patients from the Endocrinology and Nutrition Unit
from the area corresponding to the Hospital Principe deAsturias
(Alcalade Henares. Madrid).

- Out-patients who voluntarily came to the Fundacién Jiménez
Diaz Stomatology out-patient clinic for odontostomatol ogy
check-up (Control group).

The corresponding clinical history wasmadefor al the patients,
recording personal data, medical history and oral history. Other
datawere also recorded for the diabetic popul ation: type of dia-
betes, years of disease evolution, treatment, control of the dia-
betes (fasting glucose, glycosylated hemoglobin: HBA1C) as
well as the existence of late complications. In addition, a
panoramic X-ray and two X-rays of the bite wing (right and
left) were performed in both the diabetic patients aswell asthe
controls. Those edentulous diabetic patients, who presented
some disorder other than their diabetes or who took some
medication that could modify the results as well as patients
whose treatment was exclusively dietary, were excluded from
the study. Those patients considered as controls who were
edentulous, who had any family background of diabetes
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mellitus, plasma fasting glucose greater than or equal to 115
mg/dl or who presented a background of hepatic, renal,
pancreatic or gastrointestinal tract disease were also excluded.
We obtained atotal sample of 70 diabetic patients (30 men and
40 women) whose ages ranged from 11 to 81 years (mean age
50.14 + 18.67) and acontrol sample of 74 non-diabetic patients
(29 men and 45 women) whose agesranged from 11to 75 years
(mean age 44.82 years).

Data gathering and buccal-dental clinical as well as X-ray
examination were always performed by the same stomatol ogist.
The recordings obtained were written down on the
corresponding forms designed for this, and the following
assessment parameters were obtained:

-Clinical parameters:

All the teeth present in the oral examination, except the third
molars, were included.

1.- Gingival status

It was assessed using the W.H.O. periodontal probe to measure
the four units of the gingiva(mesial, buccal, distal and lingual)
corresponding to each tooth present in the mouth according to
the Loe and Silness criteria (76), observing if bleeding is
produced or not. The final result is obtained by adding the total
bleeding surfaces and dividing it by the number of dental
surfaces examined, multiplying this by one hundred.

2.- Probe depth:

We used the W.H.O. probe to measure the distance from the
gingival margin to the end of the periodontal pocket on thefour
surfaces of each tooth. Only those pockets whose depth was
greater than 3 mm. were recorded.

3.- Loss of insertion:

We used the periodontal probe to measure the distance existing
from the amelo-cemental junction until the end of the probe
depth.

4.- Gingival recession:

In those teeth that presented buccal gingival recession, the
distance between the amelo-cemental zone and the marginal
border of the gingivawas measured with the periodontal probe.
5.- Community Periodontal Index of Need of T reatment
(CPITN) (77):

In adults whose age was equal to or greater than 20 years, the
following teeth were examined (with W.H.O. approved probe):
17-16, 11, 26-27, 36-37, 31, 46-47, recording the highest index
of each sextant. In patients under 20 years, we only performed
arandom measurement in one tooth per sextant, above all the
six teeth of the CPITN.

After the clinical data was obtained, mouth cleaning was
performed in all the patients and they were taught a tooth
brushing technique and they were told to use a chlorhexidine
mouthwash for 10 days.

- Histological parameters:

After 15 days of the dental prophylaxis, the patients give their
consent for a gingiva biopsy to be performed in the clinically
normal mucosa zone, thus obtaining 42 samples from diabetic
patients and 29 from the controls.

The examination and analysis of the biopsies were performed
with the optic microscope by the same pathologist who had no
previous knowledge of the patient’s condition. In the pathology
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study, the changes of the epithelium and underlying chorion as
well as the injuries of the capillary and arteriole vessels were
assessed.

- X-ray parameters:

All the patients of the study (diabeticsand controls) underwent:
- A panoramic X-ray in order to be able to observe dental
inclusions, radicular remains and/or the presence of osteitic
lesions.

- Two X-rays of the bitewing (right and left), in order to assess
theleve of theinterproximal marginal bonein the 2™ bicuspid
and 1% molar. For each patient, we calculated a mean value of
the bone level and recorded the number of interproximal sites
whose distance between the amelo-cemental junction and the
marginal bone was greater than or equal to 2 mm.

Satistical Method:

The present study was carried out according to the prospective
cross-sectional design scheme. A data base was elaborated in
the DBASE IV program formed by 144 registries corresponding
to the groups of patients (diabetics and controls) of the sample
selected. The data were analyzed with the SPSSPC statistical
program. Thefollowing biostatistical testswere used: Student’s
t test for the comparison between one quantitative and one
gualitative variable of two categories and confidence intervals
for the comparison of two qualitative variables of three or more
categories (78, 79).

RESULTS

1.- Assessment of Gingivitis Index:

A) Study of the diabetic and control population:

The mean index of gingivitisin diabetic patients was 55.1 and
45.2 in the control population, these differences being
statistically significant (p<0.01). When the gingivitisindex was
studied in the total sample by age groups, we did not find any
statistically significant differences between diabetics and
controls in patients under 25 years. In the 25-39 year old and
older than 70 year old age groups, there were differences for
p<0.05; between 40-55 and 56-70 years the differences were
significant for p<0.01 (Table 1).

B) Study in diabetic population:

Thegingivitisindex in both types of diabetes (typel and 11) did
not show statistical differences (Cl intype| diabetes: 50.22%-
48.96%; in type |1 diabetes: 59.80%-52.28%). The gingivitis
mean was 53.59+11.71 and 56.04+12.18 in type | and type Il
diabetes, respectively.

The metabolic control of diabetes mellitus did not affect the
gingival index either globally or in any age group studied. In
addition, no statistically significant differences were found in
the mean gingivitis index between diabetic patients with late
complications compared to that found in total and control
diabetics.

2.- Periodontal parametersin the diabetic population and in the
control population

A) Probe depth:

We only recorded those measurementswhose value was greater
than 3 mm. The mean of the gingival units with periodontal
pockets of 4-5 mm in depth was 8.1+7.2 in diabetic patients
and 5.8+7.9 in the control group. Wefound periodontal pockets
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greater than 5 mm. in 1.6+4.1 and 0.8+3.1 of the diabetic and
control population respectively. These differences were not
significant after the statistical analysis. Most of the periodontal
pockets were located in the interproximal faces of the dental
surfaces (95.0% in diabetics, 96.7% in controls).

A)lnsertion loss:

Inasimilar way, weonly recorded those zoneswith aninsertion
loss greater than or equal to 2 mm. This loss was significantly
gresater in thediabetic patients compared to the control s (p<0.01).
The siteswith the greatest frequency of insertion loss were the
buccal and lingual surfaces of the two populations studied:
87.3% in diabetics and 85.6% in controls. The distribution
frequency of the sites with insertion loss is shown in Table 2.
Only 9 patients of the 70 diabetics examined (12.8%) and 18 of
the 74 controls (24.3%) did not present loss of insertion in any
of the sites studied. A total of 13% of the diabetic patients and
no control had more than 15 sites with an insertion loss greater
than 2 mm.

Both in the diabetic patients as well as in the controls, the
insertion loss was less in the interproximal sites (96% of the
diabetics and 100% of the controls presented less than 6 sites
with alossgreater than or equal to 2 mm). In the buccal -lingual
surfaces, we observed that this loss was 47.7% and 87.3% in
the diabetics and controls respectively.

B) Gingival Recession:

Gingival recessions greater than or equal to 1 mm were
measured. The mean of the dental surfaces with gingival
recessions was significantly greater in the diabetic patients
(4.3+4.2) than in the controls (1.4+2.5) (p<0.01). Approximately
66% of the controls and 32% of the diabetics did not present
gingival recession; 7% of the healthy patientsand approximately
36% of the diabetics had more than five sites with recessions
(Table 3).

C)Community Periodontal Index of Need of T reatment
(CPITN):

d.1.- Clinical findings:

We have found pathological pockets greater than or equal to 6
mm in 2.38% of the sextants of the diabetics and in 1.12% of
the sextants of the control patients (p<0.01). We did not obtain
statistically significance between the different age groups
analyzed. The number of absent sextants was significantly
greater in the diabetic patients than in the controls (p<0.01).
Thenumber of pathol ogical pocketsbetween 4-5 mmwasmildly
greater inthe diabetic popul ation, without statistical significance
(8.80%-7.43%). We did not find statistically significant
differences between the degree of accumulation of dental
calculusin both populations. The appearance of bleeding after
the probing was higher in the diabetic population than in the
control one (33.33%-43.01%), these being statistically
significant differences (p<0.05). These results can be observed
inTable 4, where H meansgingival health; B: gingival bleeding;
C: presence of calculus; P1: pathological pockets of 4-5 mm;
P2: pathological pockets >6mm. and X: absence of sextant.
We aso have analyzed the CPITN index within the diabetic
population. According to thetype of diabetes mellitus, we have
not found any significant differences in the CPITN index or
observed any differences based on metabolic control of the
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disease measured by HBA1C, or between the duration of the
diabetes and severity of the periodontal disease. When we
studied those patients with late complications of their disease,
we observed how there was a very elevated number of absent
sextants (31.37%). A total of 4.90% of the patients presented
pathological pockets greater than 6 mm.

d.2.- Needs of treatment:

Based on the CPITN index found, we analyzed the needs of
periodontal treatment in both groups studied. The needs of
treatment (by individual) in the diabetic and control patients
are summarized in Table 5. All the patients of both groups
(100%) required oral hygiene instructions (TN1). Dental
prophylaxis, radicular scaling and polishing (TN2) were
indicated in 68.57% of the diabetic patients and in 75.68% of
the controls (p<0.01). A total of 15.71% of the diabetic patients
and 10.81% of the controlsrequired acomplex treatment (there
were no statistical differences).

3.- Histological Sudies:

The study of the biopsies in diabetic and control patients did
not show the existence of significant findings in most of the
parameters assessed, these being both the epithelium (presence
of acanthosis, existence of parakerotosis, granulous formation
and atrophy) as well as of the chorion (presence of
polymorphonuclear leukocytes, plasma cells, lymphocytes,
fibrosis, exocytosis, alteration of the arterioles, ateration of the
basement membrane, existence of vascular proliferation) in both
populations.

When the results were compared between the diabetic
population itself (according to type of diabetes, metabolic con-
trol, etc.), we found some significant data. Thus, in 6 patients
(4 non-insulin-dependent and 2 insulin-dependent), discreet
signs of epidermization without atypia of the epithelium, with
appearance of granulous stratum without parakeratosis, were
seen. No signs of dysplasia of the epithelium were observed in
any other the patients examined.

In 6 diabetic patients, we saw an important thickening of the
basement membrane of the blood capillaries. Of these, 5 were
non-insulin-dependent and only one was insulin-dependent .
In 13 patients, we did not observe the presence of inflammatory
component in the chorion; in the rest, there was a
lymphoplasmocytic infiltration in variable degree which was
accompanied by exocytosis towards the epithelium in 8 cases.
In 2 patients, we found calcium like amorphous material in the
chorion and we observed filamentous structures and some
candida type spores in anon-insulin dependent patient.

4.- X-ray Sudies:

All the patients in the study underwent a panoramic X-ray, but
the number of inclusions of third molars was not counted since
these molars were not an object of the study, although the
patients were informed of their condition. As the only
outstanding findings, we mention the presence of inclusion of
upper canines in 4 diabetic patients (5.71%) and in 3 controls
(4.05%). We did not find any differences in the number of
inclusions of the radical remains and the presence of visible
osteitic foci only by X-ray study between the diabetic and con-
trol population (35.71/31.08).

The mean distance between the amelo-cemental junction and
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theinterproximal marginal bonein the premolar and molar zone,
measured by bite wing X-rays, was similar in the two groups:
0.90+0.12 in diabetic patients and 0.93+0.14 in the control
group. About 80% of the subjects from both populations did
not have a distance greater than or equal to 2 mm from the
amelo-cemental junction to the marginal bone. Only 2.85% of
the diabetics and 2.70% of the controls presented more than six
siteswith aloss greater than or equal to 2 mm. by X-ray.

DISCUSSION

Authors such as Bascones state how an increasein the bacterial
plague could explain agreater prevalence of gingivitis between
diabetic and control patients (80). We have found that the gin-
givitisindex and bleeding after probing was greater in diabetic
patients compared to the controls (55.1%/45.2% respectively)
(p<0.01). A similar increase of gingivitis hasbeen published by
Faulconbridge et al. (81), Bernick et al. (3), Ringelberg et al.
(82), Giden et al. (83), Gusberti et al. (84), Sznagner et al. (85),
Cianciolaet al. (16), and Collin et a. (23). Other studies (6, 8,
86) do not reflect the existence of differences in the gingival
index between diabetic and control patients. Rylander et al. (8)
point out how the most frequent site of gingivitisin their work
wasinthelingual and buccal faces of thediabetic patients' teeth.
According to the type of diabetes, we find a greater index of
gingivitis in type Il diabetics, although without statistically
significant differences. We do not observe, however, correlation
between the degree of control of the diabetes mellitus, evolution
time, presence or non-presence of late complications with the
degreeof gingival inflammation. Some authors obtain different
results; thus Gusberti et al. (84) point out how those puberal
aged patients with a high level of gingival bleeding generally
have poor control of their diabetes, and do not find any
relationship with the percentage of HBA1C and evolution time
of thedisease. Giden et a. (83), Ervasti et a. (6) and Tervonen
et a. (12) verify that poorly controlled diabetics present greater
gingival bleeding than the healthy subjects and that this
relationship does not occur in well-controlled diabetics.
Rylander et a. (8) find that the patients who presented both
nephropathy and retinopathy had greater gingival inflammation
than those who did not present it, also observing arelationship
between gingival bleeding and metabolic control.

The influence of diabetes mellitus on periodontal health has
been widely discussed in the odontostomatology literature (8,
10-12, 18, 24, 25, 31, 85, 87-89). For some authors, thereisa
clear association between hyperglycemia and involvement of
periodontal tissue (22, 23, 90-93); others refer to a certain
relationship with age: diabetesmellitusismorefrequent in adults
than in young people (18, 94, 95); in the same way, periodontal
disease is also more frequent in adults than in healthy young
people (18, 96). In spite of this, in our work, we have not found
a significant correlation between the different periodontal
parameters studied and the two diabetic populations selected
(typel and I1), the degree of control of their disease, evolution
time and existence of late complications. Studiesthat agreewith
our results are those of Rylander et al. (8), Bacic et d. (87) and
Sastrowijoto et a. (89), Sandberg et a. (91) who also do not
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observe any relationship between the degree of the control of
the diabetes and the periodontal disease. However, other studies
(6, 12, 21, 88, 93, 97, 98, 99) have obtained a greater and more
frequent periodontal involvement in poorly controlled patients.
Many of the studies reviewed (13, 16-18, 20, 88, 100) disagree
with our findings, since they find that the periodontal disease
increases with evolution time of the diabetes (the greater the
duration of the disease, the greater the frequency of presenting
periodontal disease); others, on the contrary, do not show this
association (91, 98, 101). In the same way, Moore et a. (17,
100) observe how patients with neuropathy present a higher
frequency of periodontal disease; Finestone and Boorujy (88)
obtain similar data in patients with nephropathy and diabetic
retinopathy, as the results mentioned by Rosenthal et a. (7),
Rylander et al. (8), Glavind et a. (20), but they do not agree
with those obtained in this present study.

As with other authors (8, 18, 21, 98), when we studied the
probing depth, we did not find differences between the diabetic
and control population, and observed how most of the
periodontal pockets greater than 3 mm were located on the
interproximal surfaces of both populations.

If we consider the most frequent sites with insertion loss and
gingival recession in diabetic and control patients, we verify
that the buccal zones are the most frequently affected. In an
epidemiological study, Loe et al. (102) find an elevated
frequency of loss of periodontal tissue in the buccal zones in
healthy individuals. However, thisloss in interproximal zones
was very low, findings that agree with those obtained in our
study and with those also reviewed by Rylander et al. (8).
Having the same opinion as these latter authors, we have
observed that this gingival recession was statistically greater in
diabetic patients in regards to the controls, on the contrary to
the results of Sandholm et al. (103), who did not obtain
differences between diabetic and control subjects, perhaps
because the sample of their study was made up of a younger
popul ation.

We have used the CPITN index to assessthe needs of periodontal
treatment as we consider it a reliable indicator for both
populations. When analyzing the number of sextants lost, we
find that this was greater in the diabetic population in regards
to the control one (15.47%/8.33% respectively), data close to
those found by other authors (20, 87), although the difference
was not statistically significant in the first study.

It is after the age of 40 yearsin our study when the number of
sextants|ost beginsto be higher in relationship to younger ages.
This could be explained by the fact that as age increases, the
subjects present agreater number of periodontal pockets, which
means greater tooth loss, causing the greater number of absent
sextantsin the diabetics. We have not found pathol ogical pockets
greater than 6 mm in individuals of both populations under 25
years of age.

The appearance of bleeding after the probing was higher in the
diabetic population than in the control (p<0.05); the number of
pockets larger than 4 mm was also higher, athough without
significance. Theseresults agree with those found by Bacic et al.
(87), Hugoson et a. (18) and Safkan-Seppéla and Ainamo (13).
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Considering the needs of treatment based on the CPITN, we
found that a greater proportion of diabetic patients required
dental prophylaxis, radicular scaling and polishing (p<0.01) in
regardsto the control subjects (68.57% / 75.68% respectively);
however, when going to more complex treatments, we observed
how the percentage of diabetic patients (15.71%) increased in
relationship to the controls (10.81%). Onejustification for this
increase is the fact that the periodontal disease in diabetic
patients is more severe than in the non-diabetic, which means
that more aggressive treatments are needed. Thus, Narhi et al.
(104) also obtained a greater frequency of need of periodontal
treatment in non-insulin depend

When the diabetic population was studied, we did not find
statistical differences according to type, control, and evolution
time of the disease. The existence of late complications of the
diabetes meant a greater number of absent sextants (31.37%)
and of pathological pockets (3.92%); datathat correspond with
those mentioned in other studies (20, 87)

The X-ray study of the bite wing to assess the loss of
interproximal bone showed that this bonelosswas mild in both
groups studied, without reportabl e differences. Thus, morethan
80% of the individuals did not present a loss of interproximal
bone. These findings agree with those found by Rylander et al.
(8) and Hugoson et al. (18); other authors, on the contrary, do
observe agreater interproximal bone loss when comparing the
diabetic population with the control sample, there being an
increase with age (105).

We also performed a pathol ogy analysisin our study in order to
investigate if there was any difference between the gingiva of
the diabetic and control patients from the histological point of
view. Neither the epithelial examination nor that of the chorion
showed differences between both populations studied. Most of
the studied reviewed point out the existence of vascular changes
inthe gingivaof the diabetic patients, although they emphasize
that they are not pathognomonic (32, 33, 34, 106, 107). We
find greater vascular proliferation of arterioles and capillaries
in diabetic patientsin regardsto the controls, however we could
observe thickening of the basement membrane in only six
diabetic patients. Many studies coincide with our findings on
observing a greater frequency of these vascular changes in
diabetics with long evolution of their disease (33, 34, 108).
Carranza (96) describes the presence of fatty infiltration and
increase of foreign calcified bodiesin the gingiva of diabetics.
In the present study, we only found deposits of calcium like
amorphous material in two patients.

Some authors consider that the diabetics present candidiasis
with greater frequency than the controls (109-111). Although
this study did not aim to analyze the possible existence of
candidas in both population, we observed some candida type
filamentous structures in only one diabetic patients and in no
control.

CONCLUSIONS

1.- The gingivitis index was higher in the diabetic popul ation,
no relationship with the metabolic control, evolution time and
late complications of diabetes being found.
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2.- No significant correlation was found between the different
periodontal parameters analyzed and both populations studied.
3.- After the examination of the needs of treatment, based on
the CPITN, we observed how the diabetic patients required a
more complex treatment.

4.- The pathology study of the gingivain diabetic patients did
not show the existence of lesions characteristic of the disease
(microangiopathy).
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