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Resumen

PREVALENCIA DEL LABIO Y PALADAR HENDIDO
POR EFECTOS DE LA RADIACION EN HIROSHIMA, NAGASAKI,
CHERNOBYL

Antecedentes: Las fisuras orofaciales de tipo labio paladar hendido
representan una entidad multifactorial que afecta ampliamente a la
poblacién en general, entre 1 a4 de 1000 nacidos vivos alrededor del mundo,
rango que oscila dada la variabilidad de las caracteristicas personales. La
radiacion ionizante ha sido ampliamente implicada en la teratogenia de
diferentes patologias, entre las cuales destaca las malformaciones
craneofaciales, dada su capacidad de alterarlos enlaces moleculares y el ADN
en especial, en lavidaintrauterina dondela fragilidad dela formaciéntisular,
celulary molecular se encuentran en proceso de fusidny crecimiento. La
formacién de estas patologias depende del nivel deirradiacion y |a etapa del
desarrollo embrionario en el que se produce |a exposicidn. En esta revisién
bibliografica se estudiaron los efectos producidos por tres grandes eventos
radioactivos en la historia, las bombas atémicas en Hiroshimay Nagasakiy el
accidente de la planta nuclear de Cherndbil, dos eventos en los cuales las
poblaciones afectadas presentaron niveles significativamente altos de
radiacion ionizante con respecto a la poblacién en general no afectada.
Objetivo: Recopilar e integrar la informacion sobre la radiacién como factor
etiolégico de las malformaciones craneofaciales y mas especificamente de
tipo labio paladar fisurado en poblaciones afectadas por tres eventos
histdricos asociados a radiacion, como fueron las bombas atdmicas en
Hiroshimay Nagasakiy el accidente nuclear en Chernobyl, y sus efectosen la
poblacién, por medio de una revision narrativa. Materiales y métodos: a
partirdelas variables establecidasse realiza la busqueda en las bases de datos
EMBASE Y PUBMED arrojando resultados de 31 y 97 articulos
respectivamente de los cuales finalmente son escogidos 16 articulos.
Conclusiones: La posibilidad de identificar cambios teratogénicos, que
correspondan con labio paladar hendido en |as poblaciones expuestas es casi
nula, dado a que los analisis epidemioldgicos realizados no permiten una
asociacién concreta que controle laampliagama devariables que se asocia a
dicha disrupcién. Sin embargo, |a prevalencia observada en cuanto a las
poblaciones mas afectadas por la ola radioactiva no reporta un aumento
significativoen el nimero de casos esperados de esta malformacion.

Palabras clave: Labio hendido con o sin paladar hendido, accidente de
Chernobil, bombas atémicas, Hiroshima y Nagasaki



Abstract

PREVALENCE OF CLEFT LIP AND PALATE DUE TO RADIATION IN
HIROSHIMA, NAGASAKI AND CHERNOBYL

Background: Cleft lip and palate represent a condition affecting general
population between on and four of every 1000 newborns around the world
varying depending on personal characteristics. lonising radiation has been
implicated in different pathologies due to its capacity to alter molecular
bonds and DNA, especially in the womb wheretissue, cellularand molecular
formation fragility areina process of fusion and growth. The formation ofsaid
pathologies depends on the radiation level and development stage that
receives the exposure. In the present review the effects produced by three
major radioactive events: Hiroshima and Nagasaki atomic bombs and the leak
of the nuclear plant in Chernobyl are studied. In two of these, the affected
population presented significantly high levels of ionising radiation compared
to the rest unaffected population. Objective: To collect and integrate
information by means of a narrative review regarding radiation as an
aetiological factor of craniofacial malformations, mainly cleft lip and palate,
in populations affected in the three mentioned events. Materials and
methods: A search was performed in EMBASE and PUBMED yielding 31 and
97 articles respectively from which 16 were selected. Conclusions: The
possibility of identifying teratogenic changes corresponding to cleft lip and
palateinthe exposedpopulationsisalmost null because the epidemiological
analyses do not allow a concrete association which controls the wide
spectrum of related variables. However, the prevalence observed inthe most
affected by the radiation did not report a significant increase in the number
of cases intended with this malformation.

Key words: cleftlip and palate, Chernobyl accident, atomic bombs, Hiroshima

and Nagasaki



Introduccion

Las malformaciones craneofaciales son algunas de las patologias mas prevalentes entre las
alteraciones congénitas. Se pueden distinguir dos grandes grupos: las producidas porun cierre
precoz de las suturas del esqueleto craneofacial, las craneosinostosis y faciocraneosinostosis,
y las neurocrestopatias, como los sindromes de primer y segundo arcos branquiales y las
fisuras orofaciales, entre las cuales se encuentra la fisuralabiopalatina(1).

Las hendiduras orofaciales hacen referenciaa una macro disrupciénde la configuracién facial
normal, que involucra un cambio indeseado en la estructura, forma y funcionalidad durante
la ontogénesis, en el periodo embrionario. Estas anomalias del desarrollo tienen una base
multifactorial enlaregidon del esbozo cefélico, los arcos visceralesy las fisuras o surcos que los
limitan a causa de una ausencia de tejido(2).

Estas malformaciones, particularmente el labio paladarhendido, son un problemaimportante
de salud publica, que afecta a 1 de cada 500 a 1000 nacimientosen todo el mundo, cifra que
varia ampliamente segun el origen geografico, grupos raciales y étnicos y el nivel
socioecondmico, representando una situacién de gran trascendencia para la sociedad, la vida
delindividuoyla de sus familias (3).

Del total de las hendiduras faciales, las hendiduras de labios representan del 20 al 30%; las
hendiduras labio palatinas, del 30 al 50% y las hendiduras de labioy/o paladar se presenta en
1 de cada 1,000 nacimientos. La incidencia y la distribucién geogréfica de las hendiduras
orofaciales, varian entodo el mundo debido alas diferencias en la prevalencia de nacimientos,
asi como a las deficiencias en el registro de nacimientos y sistemas de vigilancia de defectos
congénitos, particularmente en muchas partes del mundo en desarrollo. Los nativos
americanos muestran las mayores incidencias con 3.74 por 1000 nacidos vivos, mientras que
entrelos europeoslaincidencia es de 1: 600 a 1: 700 nacidos vivos. La incidencia es alta entre
los asiaticos (0.82-4.04 por 1000 nacidos vivos), intermediaen caucdsicos (0.9-2.69 por 1000
nacidos vivos) y baja en africanos (0.18-1.67 por 1000 nacidos vivos) (4).

En cuanto a la etiologia, es de origen multifactorial, ya que tanto los genes como los factores
ambientales o los habitos de la madre pueden contribuir a su presencia, asi como tambiénla
interaccién de los mismos, pues en algunos casos se interrelacionan, dando origen a una
alteracién en el proceso de formacién intrauterina del feto. Aunque diversos estudios
muestran diferentes factores que puedan asociarse como causantes, en general, ninguno se
confirma asociado a la causalidad del labio paladar hendido. Circunstancias, tales como el
factor socioecondmico, el estrés, la ocupacién, la edad de los padres y la exposicion a
radiacidn, quimicos, drogas o medicamentos como posibles teratégenos, se han estudiado,
sin resultados contundentes de los diferentes autores (5).

La exposicidn ateratdgenos, puntualmentearadiaciénionizante, hasido sefaladacomo causa
de este tipo de malformaciones. Esta se constituye como un flujo de energia en forma de
particulas atdmicas y subatémicas u ondas electromagnéticas que son capaces de liberar
electrones de un 3atomo, haciendo que el atomo se cargue o ionice. A través del



desplazamiento de electrones u ionizacion, la radiacidn ionizante altera efectivamente los
enlaces moleculares. Enlos organismos vivos, dichainterrupcion puede causar dafios extensos
a lascélulasy del material genético (6).

Se ha informado una asociacién espacio temporal con las diferentes contaminaciones de
materiales radioactivos como el uranio, carburo de boro, éxido de europio, erbio, aleaciones
de circonio y grafito con el desarrollo de hendiduras faciales (7).

La exposicion a radiacionesy/o fertilizantes durante el periodo de organogénesisincrementa
elriesgo de presentar hendiduras faciales. La radiacidn ionizante actia como un dafo directo
al embridn por la fragilidad de las células y tejidos en procesos de formacién y crecimiento.
Aunque los mecanismos celulares de la teratogénesis inducida por radiacion no se
comprenden completamente, se cree que varian desde lesiones subletales que afectan la
diferenciaciény las interacciones celulares, hasta efectos sobre las tasas de proliferaciény
muerte celular. Se ha demostrado que laradiacidén produce una permeabilidad alteradade las
estructuras intracelularesy la liberacién de enzimas, es decir, la ruptura de las membranas
lisosdmicas, y sugiere que esto se debe a la formacidn de peréxido de lipidos (8).

La frecuenciade anomalias fisicas que pueden estarrelacionadas con la radiacién se identifica
en mayor relacidon con la exposicién intrauterina del feto, debido a que los radionucleidos
liberados pueden causar mutaciones del ADN gendmico y puede generar un efecto
teratogénico en los tejidos durante el desarrollo embriolégico (7). Se cree que muchos de los
efectos de la radiacion en los embriones en desarrollo tienen una dosis umbral segura del
orden de 10 o 50 mSv (milisievert), o incluso mas alta y sobre esta base, las malformaciones
debenserraras, incluso en areas muy contaminadas (9).

Las personas estan expuestas a diario tanto a la radiacion de origen natural o producida por
el hombre. La radiacion natural proviene de muchas fuentes, como de los mas de 60
materiales radiactivos naturales presentesen el suelo, el agua y el aire. La exposicion humana
a la radiacion proviene también de fuentes artificiales que van desde el uso médico de la
radiacion para fines diagndsticos o terapéuticos, hasta la generacion de energia nuclear (10).
Las bombas atémicas en Hiroshima y Nagasaki en 1945 (Japdn), el accidente de la planta
nuclear en Cherndbil en 1986 (Unidn Soviética) y las pruebas nucleares en el desierto de
Nevada, Alaska, Colorado, Misissipi y Nuevo México, Estados Unidos, asi como Francia
haciendo pruebas nucleares en Argelia (Africa), zonade pruebas en Semipalatinsk (Kazajistan),
son ejemplos de exposicidon a actividad radioactiva en diferentes partes del mundo que
posiblemente afectan alosseresvivos, provocando contaminacion porradiaciéon. Producto de
esto se observan dosis efectivas, niveles que reciben los érganos y tejidos en relacién con el
dano potencial que pueden causar en ellos, que superan los rangos de la seguridad, en un
rango de mas o menos 0.005 Gy(gray), equivalentesa5MSV, a 2 GY (2000 MSV), dependiendo
de la cercania a la zona de exposicion (11). Y aunque transcurrido el tiempo, de ellos solo
guedan lugares altamente contaminados e irradiados, también quedan grandes
incertidumbres de las consecuencias en la salud de las personas que fueron afectadas
directamente y aquellas poblaciones afectadas por la lluvia radiactiva. Aunque aln sea muy



debatido, se ha relacionado diversas secuelas en la salud humana como lo es el aumento de
la prevalenciade cancer, muerte infantil, defectos congénitos como microcefalia, anencefalia,
labioy paladar hendido, entre otras (12).

Conocer la exposicidon, permite determinar los posibles efectos ante la contaminacién
radiactiva, saber qué consecuencias, si es que las tiene, en lareproductividad, en el desarrollo
y crecimiento embriolégico del feto, determinando si hay o no una relacién causal entre la
radiacién y las hendiduras faciales, o el labio paladar hendido (13).

Segun los reportes de la literatura hay una marcada incongruencia entre si hay o no una
verdadera relacion causal entre la radiacion y el desarrollo de labio paladar hendido. Seguin
Weigelt, E. y Scherb, H en sus estudios describen un aumento en la prevalencia de las
hendidurasfaciales, labioy paladar hendido, después del accidente de Chernobyl al igual que
Zieglowski U. Hemprich, mientras que Nakamura, N. en su revisién, no encuentra tal relacion
causal, ni aumento de casos de hendiduras faciales en las explosiones atdmicas de Hiroshima
y Nagasaki.

El propdsito de la presente revision narrativa es recuperar la informacion mads relevante y
actualizada sobre la epidemiologia de malformaciones craneofaciales de tipo labio y paladar
fisurado no sindromico y su asociacién con la radiacién como factor etioldgico, en zonas de
gran exposicion a dicho agente como puedenser Hiroshima, Nagasaki, Chernobyly las dreas
de pruebas nuclearesen el mundo



Marco teorico
Estrategias de busqueda
Se definenlassiguientesvariables de busqueda
Variables dependientes:
e Labio y paladar hendido: malformacién craneofacial que se describe como una macro
disrupcidonde la configuracion facial normal que involucra un cambio en la estructura
y funcionalidad del esbozo cefalico durante la ontogénesisenel periodo embrionario
(1).
e Malformaciones craneofaciales: anomalias congénitas en la formay configuracién de
las estructuras anatdmicas del area de la cabeza, cara y cuello (15).
Variables independientes:
e Radiacidn ionizante: flujo de energia en forma de particulas atdmicas y subatdomicas u
ondas electromagnéticas que es capaz de liberar electrones de un atomo, haciendo
gue el 4&tomo se cargue o ionice (6).

Se consultaron las siguientes bases de datos: EMBASE Y PUBMED

Se utilizaron las siguientes palabras clave: Abnormalities craniofacial, Abnormality
Craniofacial, Craniofacial Abnormality, Cleft lip with or without cleft palate, Cleft lip palate,
ionizing radiation, Chernobyl accident, Hiroshima, Nagasaki, atomic bomb, risk factor,
radiation, ionizing, radiation effects, Chernobyl nuclear accident, epidemiology, Congenital
malformations, Abnormalities Radiation Induced, Radiation-Induced Abnormalities,
Abnormality Radiation-Induced.

Se buscaron los siguientes tipos de estudio: Metaanalisis, estudios de casos y controles,
estudios de cohorte, estudios de prevalencia.

Se utilizaron las siguientes estrategias de busqueda:

# 1: Congenital malformations

#2: (Abnormalities, Radiation Induced OR Radiation-Induced Abnormalities OR Abnormality,
Radiation-Induced OR Radiation Induced Abnormalities OR (Radiation-Induced Abnormality)
#3: Hiroshima

#4: Nagasaki

#5:Accident radiation

EPIDEMIOLOGY

#6: #1 AND #2

#7:#6 AND #3 AND #4

#8:#6 AND #5



Entorno clinico del labio paladar hendido

Las malformaciones craneofaciales integran un grupo diverso de anomalias congénitas de
amplia variedad y heterogeneidad, entre ellas, se destacan como las de mayor frecuencia el
labio y paladar hendido, en relaciéon a la regién de cabeza y cuello. Estas anomalias hacen
referenciaa una macro disrupciénde la configuracion facial normal que involucra un cambio
indeseado enla estructura y funcionalidad durante la ontogénesis en el periodo embrionario,
son anomalias del desarrollo de base multifactorial en la regién del esbozo cefdlico, sus arcos
visceralesy las fisuras o surcos que los limitan a causa de una falta de formacién de célulasy
tejidos(2,15).

El labio paladar hendido afecta a aproximadamente 1 de 500 a 1000 nacidos vivos en el
mundo, esta cifra presenta alta variacion segun el origen geografico, los grupos raciales y
étnicos, asi como a la exposicion ambiental y el nivel socioecondmico, demostrando la
influencia multifactorial de dicha patologia. La incidenciay la distribucion varia debido a las
diferencias en la prevalencia de nacimientos, asi como a las deficiencias en el registro de
nacimientos y sistemas de vigilancia de defectos congénitos, particularmente en muchas
partesdel mundo en desarrollo. Los nativos americanos muestran las mayoresincidencias con
3.74 por 1000 nacidos vivos, mientras que entre los europeos la incidencia es de 1: 600 a 1:
700 nacidos vivos. La incidenciaes alta entre los asiaticos (0.82-4.04 por 1000 nacidos vivos),
intermedia en caucasicos (0.9-2.69 por 1000 nacidos vivos)y baja en africanos (0.18-1.67 por
1000 nacidos vivos) (4).

Las revisiones de literatura informan que en cuanto a la aparicion clinica del labio paladar
hendido se refleja una tendencia a ser unilateral y a ocurrir con mayor frecuencia en el lado
izquierdo. Los resultados de un estudio publicado en la base de datos internacional de las
fisuras perinatales orales tipicas mostraron que el 30.2% del grupo con labio paladar hendido
tienen hendidura bilateral y el 69.8% a hendidura unilateral. Asi mismo los defectos se
presentaron en un 41,1% en el lado derecho y 58.9% en el lado izquierdo. Hendidura labial
con o sin hendidura palatina se observd con mayor frecuencia en hombres; sin embargo, la
hendidura palatina se observé con mayor frecuencia en mujeres. Van den Akker (25) y Stoll
(26) descubrieron que los nifios parecen estar mas afectados en casos bilaterales. Por otra
parte, Meskiny Henrikssoninformaron que las nifias tenian mayor incidencia bilateral de labio
fisurado que nifos (15,16).

La formacion embriolégica y morfogenética del labio y el paladar involucra el proceso
frontonasal y el proceso maxilar, se inicia por la fusién de las prominencias nasales con las
maxilares, de forma tal, que este proceso comienza con las apodfisis nasales mediales y
laterales, que en un principio estan delimitadas por surcos, pero que posteriormente creceran
en altura alrededorde la placoda olfatoriaformando una depresiénllamadasaco nasal. Junto
a este crecimiento los epitelios de las apoéfisis nasales laterales y medial se fusionan, con lo



cual forman un puente entre ellas, que posteriormente se disolverd paraser reemplazado por
la produccién de células mesenquimatosas que se encargan de construir una unién
homogénea este proceso inicia en el suelo de los sacos nasales y progresa a modo de
cremallerasellando dicho surco; simultdaneamente se fusionan de lamismaformalos procesos
nasales mediales, dando origen al proceso intermaxilar que se habrd unido al igual que los
primeros descritos por el crecimiento medial de los procesos maxilares que promueven el
empuje de las apdfisis nasales mediales y laterales, que por medio de la migracién
mesodérmicay la transformacién epitelial, producen una unién fuerte entre las estructuras
gue formaran la cara. De esta forma y hasta este momento se evidenciala formacion del
filtrum nasal, del tubérculo labial y el paladar primario por parte del proceso intermaxilary
adicionalmente las alas de la nariz por la fusion de los procesos nasales. La
morfodiferenciacién del paladary de las porciones laterales de los labios continla de forma
simultdnea a estas, pues al mismo tiempo los procesos maxilares, especificamente los
segmentosinferiores o apofisis palatinas que inicialmente se ubican lateralmente a lalengua,
la cual, con su desarrollo empieza a descender hasta tomar una posicion caudal, induciendo
un cambio de crecimiento en las apdfisis palatinas que venian con un crecimiento vertical
lateral ala lenguaa una proliferacion de forma horizontal, hasta la fusion de laizquierda con
la derecha, resultando en la formacién del paladar secundario. Este paladar secundario se
unird al paladar primario por medio del agujero nasopalatino, que, ademas, de los segmentos
laterales de los labios producto de la fusidn, dardn como resultado los procesos maxilares
superiores. En las hendiduras labio palatinas estos momentos de fusidn o unidon de las
estructuras embrioldgicas mencionadas anteriormente no se logra, ya sea por ausenciade la
formacion del mesénquima, del epitelio, de la perpetuacidon del epitelio, migracion
insuficiente del mesodermo y/o separaciones del tejido en los surcos. El lugar de la falla,
determinarala fenotipizacion de la anomalia craneofacial que presentardel nifio (18).

Estas irrupciones en los procesos normales embriolégicos poseendiferentes factores causales,
pero, debido a su heterogeneidad genética, salidade los patrones de herenciamendeliana, la
falta de herramientas gendmicas y la necesidad de grandes bases de datos, impide los
progresos en el avance de la comprension de la etiologia genética no sindrdmica del labio-
paladar hendido. El reciente desarrollo de enfoques innovadores para la fenotipificacidony
potentes herramientas gendmicas son diversos y heterogéneos, a lo largo de los afios
podemos decir que el factor mas estudiado es aquel que involucra el genoma, los genes,
proteinasy moléculas estdn asociados al fallo de la proliferaciény diferenciacion de los tejidos,
entre los cuales segun Michael J, Dixon y colaboradores (17) estan el gen IRF6 (Factor
regulador de interferén ) Investigaciones recientes han demostrado que los ratones con
mutaciones de IRF6 exhiben una epidermis hiperproliferativa que no puede experimentar
diferenciacionterminal, lo que conduce a multiples adherencias epiteliales que pueden ocluir
la cavidad oral y provocar paladar hendido. Estos resultados demostraron que IRF6 es una
clave determinante enla proliferaciony diferenciacion de queratinocitos. Las investigaciones
posteriores indicaron que IRF6 también juega un papel clave en la formacién del periderma



oral, cuya regulacidon espacio-temporal es esencial para garantizar la adhesion palatal
adecuada (17).

Otro gen que mencionan es el MAFB. Se demostrd que la expresién de MAFB es fuerte en el
epiteliode los procesos palatinos y en el epitelio del borde medial durante la fusién palatina,
adicionalmente codifica la transcripcién de la cremallera de leucin. En estudios realizados
gendmicos se identifican unas variaciones en dicho gen en personas con labio- paladar
hendido. El gen VAX1 también presenta una fuerte asociacidon pues estaba sobre expresado
en casos de labio paladar hendido. VAX1 codifica un regulador de transcripcion con un
dominiohomeobox de uniénal ADN. Al igual que en los humanos, las mutaciones de pérdida
de funciéon en el gen homeobox Msx1 provocan paladar hendido en ratones. Msx1 es un
objetivo posteriorde |la sefializacion de BMP envarios sitios embrionarios. Msx1 es necesario
para la expresionde Bmp4 y / o Bmp2. En ratones, la pérdidade la funcion del receptor Bmp
tipo | (Bmprla) en los primordios craneofaciales resulté en hendidura labial con o sin
hendidura palatina, mientras que la deficiencia de Bmp4 resultd en labio hendid o solo. Esto
muestra que la sefializacién Bmp tiene funciones distintasen el desarrollo del labio frente al
paladar secundario. En el contexto de la deficienciade Bmp4, todos los embriones mutantes
de Bmp4 exhibieron labio hendido bilateral en E12, pero solo el 22% todavia mostré labio
hendidoen E14 lo que sugiere algun mecanismo de reparacién en el Utero (17).

Dichos factores genéticos van de la mano, con la interaccién que se realiza con los factores
medio ambientales y los habitos de la madre en este caso. Segun Michael J, Dixon y
colaboradores(17) el tabaquismo materno se ha asociado con un mayor riesgo de labio
paladar hendido y diferentes metanalisis apoya firmemente una odds ratio global (OR) para
tener labio-paladar hendido de 1.3 en los hijos de madres fumadoras. La exposicion al
tabaquismo materno durante el periodo peri-concepcional plantea un aumento de la
posibilidad de que los genes en ciertas vias metabdlicas pueden desempefiar un papel en el
desarrollo de esta patologia. Especificamente, los marcadores enel GSTT1 (Glutatiéntheta S-
transferasa) o NOS3 (éxido nitrico sintasa 3), genes que parecen factores de riesgo para el
desarrollo de hendiduras en presencia de tabaquismo materno. Estos resultados
proporcionan evidenciade que las interacciones genético-ambientales sonimportantes para
el desarrollode labio-paladarhendido. Ademas, algunos especificos teratégenos potenciales
gue se han informadoincluyen acido retinoico, fenitoina y acido valproico. Otros factores de
riesgo propuestos incluyen diversas exposiciones laborales y quimicas, hipertermia, estrés,
obesidad materna, suplementos de hormonas orales, radiacién ionizante e infeccion materna
(17).

Los factores nutricionales, como la deficiencia de acido félico, sugiere un mayor riesgo de
incidencia de fisura labio-palatina, basado tanto en estudios observacionalesy ensayos de
intervencién utilizando un suplemento de folato para prevenirrecurrencias en las familias. Sin
embargo, los estudios de la suplementacién con vitamina con acido félico siguen siendo
controvertidosy estudiosrecientes de los niveles de anticuerpos contra el receptor de folato



no encontraron una asociacion. Ademas, los programas de fortificacion de alimentos
utilizando acido félico han mostrado disminuciones detectables en las tasas de hendidurasen
algunos, pero no en todos los estudios (17).

En cuanto a los diferentes cuadros clinicos en los cuales se puede presentar las hendiduras
faciales encontramos las hendiduras labiales, estas aparecen en la zona del borde de filtrum
nasal, pueden presentarse como unilateralesy bilateralesyasu vez cada una de estas pueden
ser parciales o totales. Las fisuras labiales unilaterales parciales se identifican como muescas
en el borde del bermellén labial yla piel del labio. La fisura unilateral total labial, se presenta
como unafisuraque abarca hasta laentradanasal, la cual se encuentradesviadalateralmente,
en esta presentacién el ala de la nariz no presenta insercidn con el tabique nasal. Las fisuras
labiales bilaterales poseen las mismas caracteristicas de las anteriormente mencionadas en
cuanto a si son parciales o totales, pero se diferencian en la apariencia del labio superior
divididoentres partes por la doble hendiduraa ambos lados (2,15).

Otro de los cuadros clinicos que se puede presentar son las hendiduras labio alveolares, en
estas, laapofisis alveolarestafisurada hastael conducto nasopalatino, de modo que faltatoda
la porcidon del suelo nasal de un paladar intacto, en las que se presentan unilateralmente la
fisionomia nasal se encuentra desfigurada, asi como también se presenta una desviacién del
septum nasal hacia el lado sano. En la presentacién bilateral la premaxila estd aisladay solo
se encuentrafijada al tabique nasal por el vomer(15).

En las hendiduras labio alveolo palatinas, se encuentra fisurado el labio, el maxilar superiory
el paladar, de forma tal que no existe suelonasal dseo en el lado fisurado. El tabique nasal y
el vdmer se encuentran desplazados al lado sano, por lo cual se observa una asimetria del
tercio medio de la cara. En cuanto a las fisuras labio alveolo palatinas bilaterales totales se
describen como la presentacién mas grave de este tipo de malformacion craneofaciales pues
hay una ausenciabilateral del suelo nasal dseo, la premaxilase encuentraaisladay unida por
el vdmer con el tabique nasal y puede presentar movimiento, ademds de encontrarse
protruida o alineada con la arcada alveolar, la columnela es poco pronunciada lo que lleva a
una forma aplanada de la nariz (2).

Las fisuras palatinas aisladas se presentan en su totalidad de forma bilateral pues
embriolégicamente involucraunaausenciade selle de lalinea media, por lo que su alteracién
resulta involucrando a ambos lados y no existe uniéon con el vdmer. Este tipo se puede
presentar como total o parcial; laprimerainiciard desde el final de la premaxila hasta ladvula,
gue puede verse comprometida en la fisura, y en las parciales entre la salida del orifido
nasopalatino hasta el borde del paladar duro. Las fisuras velares son otra forma de
presentacidén enla cual el defectoembrionario se limitaal velo del paladar blando, incidiendo
desde el borde posteriordel paladar duro hasta la dvula(15).

Otra variaciéon de las hendiduras como anomalia craneofacial son las fisuras submucosas en
las que clinicamente a primera vista no se evidencia una separacion, ni una macrodisrupcion
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de laforma normal facial, pero se puede identificarunalinea como vestigiode la uniéonde los
tejidos cutaneos, sin embargo, debajo de esta capa en la fase subcutanea se encuentra la
ausencia de unién dsea y/o muscular (2).

En cuanto a lo que podemos decir de los posibles trastornos del desarrollo maxilofacial
asociados a las hendiduras labio-palatinas, se ha identificado un potencial de crecimiento
normal, adicionalmente, se puede observar la presencia de disgnatias limitadas a la zona
fisurada, mordida cruzada uni o bilateral, espacio intermolar aumentado y malposiciones
dentarias en la zona inmediata la hendidura. En las fisuras unilaterales, el maxilar superior
suele ubicarse retrognatico en relacién con la base de craneo, en las fisuras bilaterales suele
estar porel contrario prognatico después del nacimiento. En cuanto a lamandibula puede que
en la mayoria de los casos incide en una dimension normal, pero también puede ocurrir una
dimensién mas corta y retrognatica, angulo mandibular engrosado y un aumento de la altura
facial inferoanterior(2,15).

Otros trastornos asociados a las hendiduras cranefoaciales involucran el ambito psicolégico,
la afectacion de sus medios de comunicacion y expresion como lo son la cara y el habla; se
presentan caracteristicas sociales reservadas, personalidad introvertida, dificultades para
relacionarse, sentimientos de culpay autoagresion. También se puedenidentificartrastornos
del habla, donde al interrumpir la funcionalidad del paladar en la fonacién, impide la
formacién de una pared que interrumpa el paso del aire a la cavidad nasal desde la bucal
originando una rinoglosia, que se distingue por una voz gangosa, rinolaliay una hiperrinolalia
desencadenando un retraso del desarrollo del habla (2).

Los trastornos auditivos asi como la enfermedades inflamatorias son frecuentemente
asociados a las hendiduras craneofaciales entre los cuales estan, las infecciones viricas nasales
y faringeas, bronquitisy neumonia, asi como inflamaciones agudas y crénicas del oido medio
debido a la anomalia que se asocia con la trompa de Eustaquioy el oido medio, sordera de
conduccién, como se muestra en una lesién del oido interno, timpano seroso o mucoso
ademads de ser respiradores orales por desviacién del tabique y la fisura labial favoreciendo
las infecciones de las vias aéreas superiores, unido a posibles alteraciones del calentamiento
del aire, la dificil nutricién pues en esta patologia el lactante se encuentra disminuido la
capacidad de succidn, la discapacidad de lectura y por consiguiente la disminucién del
coeficiente intelectual (2).

En cuanto a la rehabilitacién del paciente con fisuras labio-palatinas se deben destacar dos
factores importantes que van a reflejar el éxito del tratamiento integral del paciente, los
cuales involucran en primer lugar un abordaje individualizado en el momento adecuado, es
decir, una adecuada planeacién, eligiendo el tratamiento que mds se adapte a las
caracteristicas que presentael pacientey enla edad adecuada para una recuperacién exitosa
afuturo, que debe teneren cuenta, las etapas de crecimiento porlas cuales atravesara el nifo.
La segunda, es un abordaje interdisciplinario de la patologia, donde se reintegre la estética del



paciente y la funcionalidad, ademas del control de las patologias a las cuales el paciente se
encuentre mas susceptible; asi como el enfoque del trasfondo psicoldgicoy psicosocial del
paciente (2).

El tratamiento de dichas malformaciones congénitas se da a través de diferentesfasesyde un
acompafnamiento constante a través de los afios. El tratamiento primarioincluye una primera
fase de reconocimiento, que se debe realizar lo mas pronto posible tras el nacimiento,
especificamente a las dos semanas de vida, en esta fase entre el equipo interdisciplinario
disefiaran el plan de tratamiento, con base en las necesidades quirurgicas, fonoaudiolégicas,
pedidtricas, odontoldgicasy psicoldgicas que pueda requerirel nifio, fijaran la primera fecha
de intervencién quirdrgica en base la capacidad en la que se encuentra el nifio de afrontar la
anestesiay el tratamiento quirdrgico (2).

La fase quirdrgicainicial se centra en el selle de las hendiduras que presente el paciente, de
forma que se obtenga unas condicionesfuncionalesy estéticas lo mas parecidas a lo normal.
La simetria y movimiento labial y nasal, un vestibulo profundo con ausencia de perforaciones
residuales, un reborde alveolar redondeado, béveda palatina adecuada y un paladar blando
con buenamovilidad y suficientemente largo que permita el hablanormal. Se recomienda que
dicho tratamiento se realice entre los 3 y 6 mesesde vida para las fisuras labiales y alveolares
y alaedad de 12 a 18 afios aquellas que involucran paladar blandoy/o duro. (1) Hay dos tipos
de procedimientos para realizar el selle de las hendiduras, Las plastias labiales o palatinas
dependiendodel casoy las osteoplastias. Las primeras mencionadas se basan en una serie de
técnicas que varian en cuanto al método quirdrgico pero que tienen como objetivo la
remodelacién del tejido que necesita ser confrontado, el levantamiento de colgajos y las
sutura de los mismos, logrando un selle adecuado de las estructuras; entre estas podemos
destacar las técnicas de colgajo de bipediculado de von Langenbeck, de empuje de Veau-
Wardill-Kilner, doble Z plastia opuesta de Furlow, reparacion palatina en dos etapas,
palatoplastia libre de area cruda, palatoplastia de extensién alveolar (AEP), veloplastia
intravelar, plastia de colgajos de Vomer y el colgajo miomucosal bucal entre otras. Las
osteoplastias por otro lado hacen referencia a un trasplante dseo para conseguir una
estabilizacidn de los makxilares, el transplante se da injertando el tejido éseo donador en el
lugar receptor y formando un sandwich de colgajo mucoperiostido interno, injerto éseo y
colgajo mucoso (19).

Seguidamente se debe realizar controles con otorrinolaringologia a partir de los 5y 6 meses
de edad, teniendo muy en cuenta los examenes auditivos periddicos pues lasinflamaciones e
infecciones auditivas se presentan de manera habitual y deben ser tratadas, tomado medidas
como la paracentesis y en caso de necesitarlo un drenaje linfatico; la exploracion de las
adenoidesyde laamigdalas también es de vital importancia puesson susceptibles a presentar
engrosamientos patoldgicos caracteristicos de los pacientes con hendiduras craneofaciales.
Otro de lasintervenciones necesarias es el tratamiento fonoaudiol 6gico, amas tardar al tercer
afio de vida se debe iniciarel tratamiento del lenguaje, adicionalmente es necesario el control
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periddico odontoldgico tanto para el control del desarrollo de caries como por el tratamiento
ortoddntico y ortopédico. En cuanto al enfoque ortoddncico prequirurgico, este se encamina
a la adecuada formacion de la arcada superior, preparandola para la primera intervencion,
ademads de promover una coordinacién del crecimiento y la funcidn, imitando el espacio oral
fisiolégico. Uno de los tratamientos ortopédicos destacados es la placa de separacién oro-
nasal que facilita el desarrollo normal del nifio durante sus primeras etapas de vida,
ayuddndolo a beber, succionar, a promover la respiracion nasal, separar la lengua de la zona
fisurada, logra un apoyo normal en las mejillas y la lengua para la fonacidn entre otras. El
tratamiento ortoddntico postquirdrgico es necesario en todos los casos de fisuras labio-
alveolo-palatinas, se deben instaurar después del inicio de la erupcidon de la denticién
definitivaes decir entre los 8 y 9 afios, en las cuales trabajamos en las disgnatias, la erupcién
de dientes ectdpicos, los problemas de posicién de los incisivos en la region de la fisura.
Finalmente se realizanintervenciones quirdrgicas secundarias que llevana un mejoramiento
principalmente estético del nifio como pueden sercorrecciones labiales, correcciones nasales
e intervenciones paramejorar el lenguaje (2, 19).

En algunos casos es necesariolaintervencién de psicologia para manejar la parte emocional y
social del nifo, pues normalmente estos aspectos se ven afectados por la disrupcion de la
normalidad facial a la cual se ven enfrentados, por tanto, el cambio quirdrgico debe ir
acompanado de un cambio psicolégico que le permita al nifio mejorar su estado psicosocial,
dejando atras aquello que pudo haber marcado su crecimiento y desarrollo, afrontando una
mejor relacién consigo mismoy con los que lo rodean (2).

De estaforma es muy importante dilucidar qué factores nos puedeninfluiren el desarrollo de
esta disrupcion durante la formacion embrioldgica, al conocer la importanciay la influenda
que ejercen lasinteracciones genéticas conlos factores ambientales,esimperante determinar
qué aspectos, del medio ambiente natural nos afectan para la formacién de las hendiduras
faciales.
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Contexto historico geografico

Con el renacer de las ciencias, la tecnologia y lasindustrias, el serhumano tomé mano a todas
sus habilidades, para desarrollar ciencias en pro de la humanidad, pero que desencadenaron
desastresy dafios para los seres vivosy el ambiente. Un ejemplode ello esla energia nuclear
y el desarrollo de bombas atémicas, basados en el interés por conocer la composicién y la
estructura de la materia.

El uso de energia nuclear, ha sido un tema muy controvertido, puesto que posee tanto
ventajas como desventajas, y que, por los acontecimientos de la historia, esta ha dejado mas
huellas negativas en la humanidad y el medio ambiente, por su mal uso. Los incidentes
ocurridos en Hiroshima y Nagasaki y el accidente en Chernobyl, muestran cdmo ante un
mundo que se desvive por crear armas nucleares mas grandes y mas potentes, queda la
resistenciay el recuerdo: |a historia ha mostrado que el uso de |la energia nuclear de manera
irresponsable trae tragedia y destruccién medioambiental (20).

En plenosiglo XX las ciudades de Hiroshimay Nagasaki fueron bombardeadas por orden de
Harry Truman, presidente en ese entonces de los Estados Unidos, el 6 y 9 de agosto de 1945,
poniendo punto final a la Segunda Guerra Mundial (20).

Hiroshima (Figura 1), es la capital de la prefectura de Hiroshima, en la regién de Chigoku, al
oeste de Japdn. La ciudad es casi totalmente llana y se encuentralevemente elevadasobre el
nivel del mar. Por su parte Nagasaki (Figura 1) es la capital y la mayor ciudad de la prefectura
de Nagasaki, ubicada sobre la costa sudoeste de Kyushi en Japdn (21).
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Figura 1: Mapa de Japdn (27)

Lo que tienen en comun estas dos ciudades Japonesas, es que aqui ocurrieron hechos que
marcaron la historia de todos los habitantes del mundo, sucesos lamentables que dejaron al
descubierto el mal uso del poder del hombre adquirido por medio de la tecnologia.

Finalizando laSegunda Guerra Mundial el 6 de agosto de 1945, |a ciudad de Hiroshima padecié
el primer bombardeo atdmico de la historia por parte del ejército de los Estados Unidos. La
accion de labomba destruyé la ciudad casi en su totalidad; de 450.000 habitantes acabd con
la vida de 120.000 personas aproximadamente y dejé heridas a otras 70.000. El bombardeo
inicié alrededor de las 8:15 de la mafiana, al mando del piloto Paul W Tibbets, quien lanzé
sobre la ciudad, la bomba Little boy de uranio, desde el avion Enola Gay de las fuerzas Aéreas
de Estados Unidos. En el instante del impacto, un gran ruido marcé la explosion seguido de un
resplandor que ilumind el cielo. Minutos después se aprecid en el ambiente una columna de
humo con mas de unkilémetro de altura, un color gris morado y unatemperatura aproximada
a los 4000 grados centigrados. Una temperatura tan extremadamente alta que llegd a
ocasionar unfenémeno conocido como el efecto sombra o sombraradioactiva que se produce
enexplosiones nucleares porelintenso brilloquemadorde laexplosidn. Este impacto alcanzé
el millén de grados centigrados e hizo que algunos cuerpos y objetos dejaran una sombra en
la pared, plantas o piso (22).
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Este hecho, se llevd acabo con lajustificacion de que las relaciones diplomaticas entre Estados
Unidos y Japdn estaban en su peor momento, por una guerra econdmica entre ellosy por
bloqueos petroliferos por parte de Estados Unidos hacia Japdn. Debido a esto, Japén decidio
destruir una base naval estadounidense, destruyendo 12 buques de guerra, 188 aeronaves y
dejando mas de 2000 militares heridos y 68 ciudadanos muertos. Los estadounidenses
indignados por el hecho y considerando a Japdn como traicionero, le declararé la guerra, al
tiempo que entré en la Segunda Guerra Mundial y se enfocé en el programa atémico junto
con Gran Bretafia y Canada. Este programa se mantuvo en secreto bajo el nombre de proyecto
Manhattan, suobjetivo consistiaen crear la primerabomba atdmica creandose varios centros
de investigacion, uno de los mas importantes el distrito de ingenieria Manhattan en el
laboratorio nacional Los Alamos en Nuevo México. Este proyecto agrupd a expertos fisicos,
guimicos, pacifistas e izquierdistas, quienes tenian como fin aportar todos sus conocimientos
para la creacién de la bomba atdmica, para lo que se hicieron necesarios ensayos para su
posteriordetonacion en el objetivo (20).

Luego de la muerte del presidente Roosevelt, quien habia apoyado estas investigaciones, el
poder fue tomado por el norteamericano Harry Truman, que mas tarde, lanz6 a Japdn la
declaracién Potsdam, una reuniénllevadaa cabo en Potsdam, Alemania, enla que se subrayd
lostérminos de larendicién para Japdn, dandole un ultimatum para su posteriorrendicidn sin
condiciones, advirtiéndole de una devastadora destruccién, si esto no se cumplia.

La meta de los estadounidenses era atacar ciudades que no hubiesen sido blancos de armas
nuclearesy de esta forma observar y medir el impacto real de los efectosde la bomba. Todo
estuvo tan planeado, que semanas antes tripulaciones estadounidenses estuvieron
entrenando con vuelosa la altura a la que se iba a realizarel ataque definitivoenlaciudad de
Hiroshima.

Luego de verse una gran Rafaga de fuego en el firmamento la mayoria de personas quedaron
calcinadas por una fuerte ola de calor. Las personas que lograron sobrevivir al Impacto
murieron a los 20 o 30 dias como consecuencia de los mortales rayos Gamma. La onda
expansivaluego de detonarla bomba, destruyé alrededorde 2.5 km de distancia, incinerando
a quienes se encontraban en este sector. Las altas temperaturas acabaron de forma
instantdnea con seres humanos y animales, las plantas fueron arrancadas desde la raiz y
guemados por el gran calor, y las edificaciones terminaron derribadasy carbonizadas. Se dice
gue 30 minutos luego de la explosidén, empezd una lluvia negra que contenia carboncillo
condensado del material organico quemadoy del material reactivo de la bolade humo que se
habia levantado (20).

Estados Unidos siguid con su ataque preparado, esta vez en la ciudad de Nagasaki. El 9 de
agosto, el avién ahora llamado Bock's Car, arrojé sobre el centro de esta ciudad la segunda
bomba atdmica, 'Fat man', destruyendo laciudad en un40%. De 270.000 habitantes, 173 .000
perdieronlaviday 60.000 resultaron heridos. De esta manera una semana después, el 15 de

14



agosto, el emperadorjaponés convencio al pueblo de rendirse asegurando que laguerra habia
culminado. Se oficializé la ceremonia el 2 de septiembre presidida por el general McArthur,
comandante supremo de las potencias aliadas (20).

Aunque las bombas nucleares acabaron con mayor parte de Hiroshima y Nagasaki, las
ciudades sufrieron efectos diferentes. Esto por su geografia y ubicacién. En Hiroshima ubicada
sobre un valle, las olas de fuego y radiacion se expandieron mas rdpido y a mayor distancia
gue en Nagasaki, cuya geografia es montafnosa (20).

Otro suceso de gran relevanciay relacionado con energia nuclear, fue el accidente ocurrido
en elreactor 4 de la plantanuclear de Cherndbil, el 26 de abril de 1986; ubicada exactamente
en Pripiat, a 18 kildmetros al noroeste de laciudad de Chernobylya 17 kmde la fronteraentre
Ucrania y Bielorrusiay a 120 km al norte de Kiev. Chernobyl estd situada al norte de Ucrania
en la provinciade Kiev, cerca de la frontera con Bielorrusia(23).
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Figura 2: Mapa de Ucrania (28)

En la planta de Chernobyl ocurrié la catastrofe nuclear mas grave conocida en la historia, la
cual fue categorizada en nivel 7 de la escala internacional de accidentes nucleares. El suceso
ocurrié, aproximadamente a la 1:23 de la mafiana, aparentemente cuando personas
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realizaban un experimento en el que se simulaba un corte de suministro eléctrico; un
experimento que termind con la vida de milesy miles de habitantes en esta ciudad (24).

En ese momento el reactor 4 de la planta nuclear explotd, liberando enormes cantidades de
radiaciony contaminando extensiones de Bielorrusia, lafederacién Rusay Ucraniay afectando
gravemente a la poblacidn local. Las llamas que se desencadenaron afectaron varios pisos y
amenazaron a los otros reactores, pero gracias al control ejercido por los bomberos y
militares, se evitd que el fuego se propagara al resto de la planta. La temperatura alcanzé los
2.500 grados centigrados y el humo radiactivo ascendid a una altura bastante considerable.
Se dice que 31 personas perdieron la vida de inmediatoy con el paso de los dias la situacién
se fue agravando. La unidn soviética trataba de escondery no dar explicacién alo ocurrido,
pero luego de que Sueciay otros paises dieran aviso y mostraran al mundo la magnitud del
desastre, éste se vio obligado a explicar lo acontecido. La actitud de la unidn soviética es
cuestionada puesto que no tomad las medidas suficientes paraalertar a la poblacion (24).

Con el fin de contener la radiacidn, helicépteros del ejército arrojaron sobre el nlcleo una
mezcla de arena, arcilla, Plomo y Boro con el fin de absorber los neutrones. Las personas
encargadas de realizar estas labores, no tuvieron los suficientes trajes o ropas protectoras y
fueron expuestas directamente a la radioactividad generando mas de 8.000 muertos y otros
miles de enfermos. Luego de tomar medidas para evitar la propagacién de la radiacién
utilizando materiales de relleno se tomd la decisidn de iniciar el levantamiento de una
estructura denominadasarcofago (25).

La ciudad mas afectada por la explosion fue Pripiat, dado que el incidente emitié 400 veces
mas radiacion que la bomba atémica en Hiroshima, esta debié ser evacuada de forma
instantanea por la mayoria de los habitantes y trabajadores de la planta en contra de su
voluntad. Muchos animales tanto domésticos, ganado y otros tuvieron que ser sacrificados
por las consecuencias que la radiacién les produjo.

La nube radiactiva se extendid por toda Europa, pero no lo hizo de forma uniforme en las
regiones aledafias. Segun informes divulgados, Bielorrusia recibid alrededor del 60% de la
contaminacion, sin embargo, sefala que la mitad de las particulas volatiles se concentraron
fuera de Ucrania, Bielorrusiay Rusia. Actualmente y en los ultimos afios se han concluido
varios estudios sobre este suceso, uno de estos es el informe aleman TORCH 2006, quién en
sus investigaciones concluyd que el 22% del area afectada por la explosiénlatuvo Bielorrusia,
seguida de Austria y otros paises como Ucrania, Finlandiay Suecia también recibieron una
pequeia cantidad de contaminacion (24).
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Radiacion

Es esencial el entendimiento de cémo actua la radiacién y saber porque esde relevanciapara
los seres humanos, saber, en primera instanciaque es; puesbien, laradiacidon es un fenémeno
completamente natural, presente en el dia a dia de las personas, proveniente de muchas
fuentes que nos rodean, como lo es el sol, los electrodomésticos, los rayos cdsmicos, el suelo,
el agua, la comida e inclusolas personas. La radiacidn significaenergia, esaquellaenergia que
se encuentraen transito, en transporte y propagacién en forma de particulas u ondas.

La radiacién tiene diferentes clasificaciones, segin su naturaleza la podemos dividir en
electromagnética, aquella propagada por ondas y la corpuscular, que es representada por
particulas subatémicas que se mueven a gran velocidad. También, se puede clasificar segun
su efecto bioldgico, en este caso se divide enradiacion no ionizantey ionizante; la capacidad
ionizante es la propiedad de extraer los electrones de un atomo. Por lo cual la radioactivid ad
se va a dar gracias a nucleos inestables que emitirdn espontdneamente, en intentos de
estabilizarse, particulas cargadas o radiacion ionizante, las cuales seran conocidas como
radioisotopos.

Estos radioisdtopos o particulas de radiacidn ionizante son de tres diferentes tipos, las alfa,
gue se dan gracias a lafision de los nucleosinestables, liberando particulas de helio, producto
de la descomposicién del nucleo inicial en dos electrones y dos protones y otros elementos
gue quedan a partir de esta disociacion. También encontramos las particulas Beta, que
resultan de ladescomposicion del dtomo inicial por medio del desdoblamiento de un neutrdn
delnucleo, enun protényunelectrdn, el que serd propiamente conocido como particula Beta,
mas los elementos que derive esta descomposicion radioactiva. Finalmente, estala radiacion
Gamma es aquella que como resultado de la fisién del dtomo inicial va a descomponerse en
dos elementosdiferentesy en energia en forma de calor que serd, propiamente la radiaciéon
Gamma.

Estas particulas estan clasificadas dentro de la radiacidn ionizante y la corpuscular, es decir
son aquellas que representan un mayor grado de peligro para las personas, dado que, esta
propiedadionizante al momento de ingresar o traspasar los cuerpos es la que puedellegara
generar disrupciones en la normalidad de las estructuras atdmicas que componen nuestro
organismo, trayendo como consecuencia dafos en el ADN tales como rupturas del mismo,
recombinaciones, deleciones y/o sustituciones de bases nitrogenadas; generando una
modificacion que podria desencadenar en dafios directos, letales, in situ o llamados
deterministas, como porejemplolamuerte de un nimero determinado de células, que llevard
ala pérdidade lafunciéndel 6rgano que componen, siendo el nivel de gravedad proporcional
a ladosisde radiacién recibida, que en este caso sera mayor que la dosis umbral, esdecir del
limite que resistenlas células. También se pueden generardafios subletales, amediano-largo
plazo, o bien [lamados estocasticos que incluyen una modificaciéon o mutacidn celular, estos
efectos ocurren tras exposiciones moderadas y bajas y pueden ser o no reparadas, dando la
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probabilidad de la supervivenciacelular, en caso de una reparacion exitosa; de una mutacién
celular, que traerd ciertos efectos en el genoma o en caso de no ser repara puede de igual
forma llegar ala muerte, estos efectos pueden ser hereditarios o somaticos dependiendo del
tipo celularmutado, es decir si la célulamutada es somatica los efectos de dicha transgresion
se veran en el portador de la célula, pero si por el contrario la mutacidn se da en una célula
germinal el efecto se vera en la descendencia.

En cuanto al umbral de dosis, sabemos que el limite anual de radiacion recibidaes de 1 mSV,
mas sin embargo se sabe que no hay efectos clinicos demostrables por debajo de los 200 mSV,
y que entre 7000-10000 mSv se produce la muerte, esdecir un efectoletal y deterministico.

Las diferentesradiaciones otipos de radiaciones (Alfa, Betay Gamma) no presentan el mismo
grado de letalidad y/o peligrosidad, dicho grado se evidencia por factores tales como el
tamano de dichas particulas y la velocidad y movilidad que estas presenten, en orden
ascendente tenemos primero las particulas alfa, de menor tamafio y menor energia, es decir
menorvelocidad, dichas particulas pueden ser detenidas porunahojade papel, seguidamente
estan las particulas beta, de mediano tamafio, con mayor alcance y mas movilidad, estas
puedenser detenidas poruna hoja de aluminio; por ultimolas Gamma, son el tipo con mayor
letalidad, nosolo porsu movimientoytamafiosino por las altas temperaturas que desprende,
esta presentala mayor fuerzay grado de letalidad, las puede bloquear un bloque de plomo.

En las plantas nucleares, donde se intenta utilizar esa radioactividad propia de los elementos
presentes en la tierra para generar energia, como era el caso de la central nuclear de
Chernobyl, se utiliza la modificacion de elementos como el uranio natural que presenta una
mezcla de tres isétopos 234U,235U y238U, de los cuales el 235U es fisionable y apto para las
reacciones que generan energia, es por esto que dicha obtencién de este uranio llamado
enriquecido, genera la inestabilidad de su ndcleo atémico, lo cual inicia los diferentes
procesos de fisién nuclear para su estabilizacién, por esto se condensa en tubos metalicos
sellados llamadas barras de combustién que seran introducidos en cantidades de mas o
menos 40000 varillasenunnucleo reactor que constara de una base llenade agua que actuara
como refrigerante y como moderador, pues este reducird la velocidad de los neutrones
producidos por lafisién para sostener la reaccién en cadena, esta fision como ya lo sabemos
genera calor que convierte el agua en vapor, y que hard que gire una turbina para producir
electricidad.

Los efectos determinantes del accidente de Chernobyl estdn dados por las altas dosis de
radiacion, que afecté principalmente a trabajadores de emergencia y poblacién residente
cerca a la planta, alrededor de 1000 personas sufrieron los primeros dafios, los cuales
sufrieron consecuencias fatales. Sin embargo, para aquellas personas sobrevivientes, y sus
descendencias, las consecuencias fueron diferentes tipos de canceres y malformaciones.

Para ayudar a obtenerun consenso cientifico sobre las consecuencias sanitarias del accidente
de Chernobyly promoverunamejorcomprension frente a estosimpactos,se establecié el foro
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de Chernobyl, el cual es una invitaciéon de la OIEA (Organismo Internacional de Energia
Atdmica), en cooperacion con laOMS (Organizacion Mundial de la Salud), el PNUD( Programa
de las Naciones Unidas para el Desarrollo), la FAO (Organizacién de las Naciones Unidas para
la alimentacién y la agricultura),PNUMA(programa de las Naciones Unidas para el Medio
Ambiente), OCHA(Oficina para la Coordinacion de Asuntos Humanitarios), la UNSCEAR(
Comité Cientifico de las Naciones Unidas para el Estudio de los Efectos de las Radiaciones
Atomicas), el Banco Mundial y el apoyo de los paises mas afectados(Bielorrusia, Rusia y
Ucrania). Este foro se creé como una contribucidn a la estrategia decenal de las Naciones
Unidas para Chernobyl, [lamado “Human Consequences of the Chernobyl Nuclear Accident —
A Strategy for Recovery”.

La nube del reactor incendiado esparcid diferentes materiales reactivos, especialmente
radionucleidos de yodo y cesio sobre gran parte de Europa. El yodo radiactivo-131, tiene una
vida media de 8 dias, asociado con dosis que afectan la glandula tiroides; este elemento, se
dice que se desintegré en gran medidaen las primeras semanas del accidente. Por su parte el
cesio radiactivo-137 tiene una vida media mucho mads prolongada de 30 afos y actualmente
se puede medir en el sueloy algunos alimentos en muchas partes de Europa. Las mayores
cantidades de radionucleidos se depositaron principalmente en los paises de Bielorrusia, Rusia
y Ucrania.En estos paises mas de 5 millones de personas fueron clasificadas como
contaminadas debido a radionucleidos procedentes del accidente (mas de 37 kBq m-2 of
137Cs). Alrededor de 400.000 personas que vivian en zonas mas contaminadas, zonas de
estricto control de radiacidn (por encima 555 kBg m-2 of 137Cs), tuvieron que ser evacuadas
de las dreas que rodeaban la planta de energia [lamada “zona de exclusion”.

Las emisiones importantes de radionucleidos de la unidad 4 del reactor de Chernobyl
continuaron durante diez dias después de la explosidn. Estos incluian gases radiactivos,
aerosoles condensados y una gran cantidad de particulas de combustible. La liberacion total
de sustancias radiactivas fue de aproximadamente 14 EBq5, incluidos 1,8 EBq de yodo-131,
0,085 EBq de 137Cs, 0,01 EBq de 90Sr y 0,003 EBq de radioisétopos de plutonio. Los gases
nobles contribuyeron con aproximadamente el 50% de la liberacidn total.

Mas de 200 000 kilémetros cuadrados de Europa recibieron niveles de 137Cs por encima de
37 kBg m-2. Mas del 70 por ciento de esta area estaba en los tres paises mas afectados. La
deposicion fue sumamente variada, yaque se realzé en las zonas donde llovia cuando p asaban
las masas de aire contaminadas. La mayoria de los radioisétopos de estroncio y plutonio se
depositarona menos de 100 km del reactor destruido debido a los tamafios de particulas mas
grandes.

Muchos de los radionucleidos mas importantes tenian una vida mediafisica breve. Por tanto,
lamayoria de los radionucleidos liberados porel accidente se han desintegrado. Las emisiones
de yodo radiactivo causaron gran preocupacidon inmediatamente después del accidente.
Durante las préximas décadas, el 137Cs seguird siendo de gran importancia, con atencién
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secundaria al 90Sr. A largo plazo (de cientos a miles de afos), los is6topos de plutonio y
americio-241 permanecerdn, aunque a niveles nosignificativos radiolégicamente.

Tres grupos de poblacién estuvieron expuestos al accidente de chernobyl:

e Trabajadores de la operacidon de emergencia y recuperacidon que trabajaban en la
central eléctricay en la zona de exclusién después del accidente.

e Habitantes evacuados de las areas contaminadas.

e Habitantes de areas contaminadas que no fueron evacuados.

Con laexcepciéndel personal del reactor presente en el sitioy los trabajadores de emergenda
gue estaban presentes cerca del reactor destruido durante el tiempo del accidente y poco
después, la mayoria de los trabajadores de operaciones de recuperacion y las personas que
vivian en los territorios contaminados recibieron un monto relativamente bajo, comparado a
los niveles de radiacion acumulados durante el periodo de 20 afios desde el accidente.

Las dosis mas altas fueron recibidas por los trabajadores de emergenciay el personal de
campo durante los primeros dias del accidente, que oscilaban entre los 2 y 20 Gy, resultando
fatal para estos trabajadores. Las dosis recibidas por los trabajadores de la operacidn de
recuperaciéon que trabajan por periodos cortos durante cuatro afios después del accidente,
oscilaban entre los 500 y 1000 mSv segun los registros de Bielorrusia, Rusiay Ucrania.

Se estimd que las dosis efectivas para las personas evacuadas de la zona de accidentes de
Chernobylenla primaverayel veranode 1986 eran del orden de 33 MSV en promedio, conla
dosis mas alta del orden de varios cientos de MSV.

El publico en general ha estado expuesto durante los ultimos veinte afios después del
accidente, tanto de fuentes externas (137C en el suelo, etc.) como a través de la ingesta de
radionucleidos (principalmente 137Cs) con alimentos, agua y aire, ver. En promedio se estimoé
que las dosis efectivas para la poblacién general de las areas "contaminadas" acumuladas en
1986-2005 estaban entre 10 y 30 mSv envarias regiones de Bielorrusia, Rusiay Ucrania. En las
areas de estricto control radiolégico, la dosis promedio fue de alrededor de 50 mSv y mas.
Algunos residentes recibieron hasta varios cientos de mSv. Cabe seifalar que las dosis
promediorecibidas por los residentes de los territorios 'contaminados' por la lluviaradiactiva
de Chernobyl son generalmente mas bajas que las recibidas por las personas que viven en
algunas areas de alta radiacion natural de fondo enIndia, Irdn, Brasil y China (100-200 mSv en
20 afios).

La gran mayoria de personas que residen en areas contaminadas de Bielorrusia, Rusia y
Ucrania actualmente reciben dosis efectivas anuales de la lluvia radiactiva de Chernobyl de
menosde 1 mSv,ademas de las dosis naturales. Sinembargo, alrededor de 100.000 residentes
de las dreas mas contaminadas todavia reciben mdas de 1 mSv al afio de la lluviaradiactiva de
Chernobyl. Aunque se esperaque lareduccién futurade los niveles de exposicidn sea bastante
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lenta, es decir, de aproximadamente un 3 a un 5% anual, la gran mayoria de la dosis del
accidente ya se ha acumulado.

La interaccidn de la radiacién ionizante (alfa, beta, gamma y otros tipos de radiacién) con la
materia viva puede dafar las células humanas, provocando la muerte de algunas y
modificando otras. La exposicidn a la radiacidén ionizante se mide en términos de energia
absorbida por unidad de masa, es decir, dosis absorbida. La unidad de dosis absorbida es el
gray (Gy), que es un joule por kilogramo (J / kg). La dosis absorbida en un cuerpo humano de
mas de un Gy puede causar sindrome de radiacion aguda (ARS) como sucedié con algunos de
los trabajadores de emergenciade Chernobyl.

Debido a que muchos érganos y tejidos quedaron expuestos como resultado del accidente de
Chernobyl, ha sido muy comun utilizar un concepto adicional, el de dosis efectiva, que
caracteriza el riesgo general para la salud debido a cualquier combinacion de radiacion. La
dosis efectiva tiene en cuenta tanto la energia absorbida y el tipo de radiacion como la
susceptibilidad de varios érganos y tejidos al desarrollode un cancer o efecto genético grave
inducido por radiacién. La unidad de dosis efectiva es el sievert. Un sievert es una dosis
bastante grande, por lo que el milisievert o mSv (unamilésimade Sv) se usacomunmente para
describirexposiciones normales.

Los organismos vivos estan continuamente expuestos a la radiacion ionizante de fuentes
naturales, que incluyen rayos césmicos, radionuclidos cosmogénicos y terrestres (como 40K,
238U, 232Th y su progenie, incluido el 222Rn). La UNSCEAR ha estimado que las dosis
naturalesanualesde los seres humanos entodo el mundo enun promediode 2,4 mSv, con un
rango tipico de 1 a 10 mSv. Las dosis de por vida debidas a la radiacién natural serian, por
tanto, de 100 a 700 mSv.

En Hiroshimay Nagasaki, se presentael otro gran hito de laradiaciéon a nivel histérico, conun
componente mas bélico en el contexto de la guerra, Estados Unidos decide lanzar bombas
atémicas a Japon, como medio para ganar la guerra. Dichas bombas atdmicas, Little Boy
(Hiroshima) que maté a unas 80000 personasy Fat Man (Nagasaki) que matd de inmediatoa
40000 personas; presentaban el mismo modo de funcionamiento, lafisién, esdecirlafraccion
del nucleo atdmico para lograr la liberacién de energia como se mencionaba anteriormente,
para lograr este fendmeno es necesario lanzar un neutrén contra un nucleoinestable, en las
bombas atémicas el factor que determina su efecto perjudicial masivo es dicho fenédmeno
pero en cadena, es decir en fracciones de segundo la incidenciade un neutrén en uno de los
nucleos atémicos inestables genera la diseminacion de energia, pero adicionalmente hay
también la liberacion de mds neutrones, que en presenciade mas nucleos atdmicos generara
multiples fisiones nucleares consecutivas de todos los nucleos atédmicos que presente la
bomba.

A pesar de que ambas bombas nucleares utilizan la fisién como forma de accién, pero su
mecanismo interno era distinto, Little Boy utilizaba uranio 235 y Fat Man plutonio 239, los
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nlcleos de estos materiales tienen la propiedad de al dividirse liberan gran cantidad de
neutrones fusionando mds nucleos.

En Little Boy se utiliza una estructura en forma de pistola donde internamente se dispara un
proyectil de Uranio 235 que iba a incidiren una masa que se encontraba contraria a esta del
mismo material, desatando una reaccién en cadena, a la hora de la explosionsoloel el 1% del
total de los 64 kilos de uranio con los cuales estaba cargada se logré fisionar

Porotro lado, Fat man se disefié como unabombade implosién, donde en una posicién central
se ubicaba unamas de plutonio 239 que estabarodeada por explosivos dirigidos ala explosion
internade la esferade plutonio para generar la fision en cadena, por medio de la compresién
de la misma, duplicando su densidad, presionando los nucleos atdmicos unos contra otros,
generando su division en masa. Estaba compuesta por 6 kilos de plutonio 239 de los cuales
solo se fusiond 1 kilo del material.

Como ya lohemosvisto dichas fisiones no conllevasoloala explocionyala liberaciéon de calor
en milesde grados sino tambiéna la liberacion de radiacidn ionizante, que impactara todo lo
gue encuentre a su paso destruyendo las células o alterar la forma fisiolégicade la misma.
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Objetivos

Recopilar e integrar la informaciéon sobre la radiacion como factor etiolégico de las
malformaciones craneofaciales y mas especificamente de tipo labio paladar fisurado en
poblaciones afectadas por dos eventos histdricos asociados a radiacién, como fueron las
bomba atémica en Hiroshima y Nagasaki (Japdn) y el accidente por explosién del nucleo de
una central nuclear en Chernobyl, y sus efectos en la poblacidn, por medio de una revision
narrativa.

Objetivos especificos
A partir de la evidencia cientifica:

e Actualizar y sintetizar la informacidon de la radiacion como factor etioldgico para las
malformaciones craneofaciales de tipo labio paladar fisurado en las poblaciones
afectadas por las bombas atdmicas de Hiroshima y Nagasaki en el afio 1945 y en
adelante por medio del indice de incidenciay prevalencia

e Actualizar y sintetizar la informacion de la radiacion como factor etioldgico para las
malformaciones craneofaciales de tipo labio paladar fisurado en las poblaciones
afectadas por el accidente de Chernobyl en el afio 1986 y en adelante por medio del
indice de incidenciay prevalencia.

e Conbaseenlaliteraturarecopilada, establecerlaposible asociacién entre lapresenda
de la anomalia craneofacial de tipo labioy paladar hendidosy dos diferentestipos de
radiacion, que afectaron zonas geograficas distintasy en épocas diferentes.
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Tipo de estudio: Revisién Narrativa

Materiales y métodos

Muestra: Articulos cientificos donde se determine a partir de la investigacion datos de
prevalencia, incidenciay/o epidemiologia del labio paladarhendido en poblaciones expuestas
a la radiacion después de las bombas atdmicas de Hiroshima y Nagasaki, en 1945 y en

adelante.

Articulos cientificos donde se determine a partir de la investigacion datos de prevalencia,
incidencia y/o epidemiologia del labio paladar hendido en poblaciones expuestas a la
radiacion después del accidente de Chernobylen 1986 y en adelante.

Variables
[ ]
[ ]
[ J
e (ndice de prevalencia
e indicedeincidencia
[ J
[ ]

Busqueda de informacién:

Palabras clave

Tipo de radiacidn proveniente de las bombas atdmicas en Hiroshima y Nagasaki
Tipo de radiacion proveniente del accidente de Chernobyl
Malformaciones craneofacialestipo labioy paladar fisurados

Habitantes de poblacionesjaponesas de Hiroshimay Nagasaki y sus alrededores
Habitantes de la poblacion de Ucrania, especificamente de Chernobyly alrededores.

Hendiduras orales

Variables

Términos clave

Palabra clave

Oral cleft

Término [MeSH]

Orofacial Cleft

Término [Emtree]

oral cleft

Sinonimo términos
relacionados

Brain/abnormalities
CleftLip

Cleft Palate

Prevalencia/Incidencia/Epidemiol
ogia

Variables

Términos clave

Palabra clave

Prevalence/Incidence/Epidemiol
ogy

Término [MeSH]

Epidemiology
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Término [Emtree]

Japén

Epidemiology
Sinonimo términos Prevalence
relacionados .
Incidence
Epidemiology
Variables Términos clave
Palabra clave Japan
Término [MeSH] Japan
Término [Emtree] Japan
Sinonimo términos Asia
relacionados
Far East

Malformaciones congénitas

Variables

Términos clave

Palabra clave

Congenital malformations

Término [MeSH]

Congenital Abnormalities

Término [Emtree]

Congenital malformations

Sinonimo términos
relacionados

Abnormality, Congenital
Congenital Abnormality
Deformities

Deformity

Congenital Defects
Defect, Congenital

Defect, Birth

Anormalidades inducidas por la
radiacidn

Variables

Términos clave

Palabra clave

Radiation-Induced
Abnormalities

Término [MeSH]

Radiation-Induced Abnormalities
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Término [Emtree]

Radiation-Induced Abnormalities

Sinonimo términos
relacionados

Abnormalities, Radiation
Induced

Abnormality,
Radiation-Induced

Radiation Induced
Abnormalities

Radiation-Induced
Abnormality

Hiroshima Variables Términos clave
Palabra clave Hiroshima
Término [MeSH] Hiroshima
Término [Emtree] Hiroshima
Sinonimo términos Japan
relacionados . . .
Hiroshima accident
Nagasaki Variables Términos clave
Palabra clave Nagasaki
Término [MeSH] Nagasaki
Término [Emtree] Nagasaki
Sinonimo términos Nagasaki bomb
relacionados
Japan
Chernobyl Variables Términos clave

Palabra clave

Chernobyl

Término [MeSH]

Chernobyl Nuclear Accident

Término [Emtree]

Chernobyl accident

Sinonimo términos
relacionados

Chernobyl atomic

energy station accident
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Chernobyl atomic powerstation
accident

Chernobyl disaster

Labio fisurado Variables Términos clave
Palabra clave Cleftlip
Término [MeSH] CleftLip
Término [Emtree] cleftlip
Sinonimo términos
relacionados CleftLips
Lip, Cleft
Lips, Cleft
Harelip
Estructura de las estrategias de busqueda
#1 Oral Cleft
#2 prevalence OR incidence OR epidemiology
#3 Japan
#Ha #1 + #2 + #3
((oral cleft)AND(prevalence ORincidence OR epidemiology) AND
(Japan))
#5 Congenital malformations
#6 Abnormalities, Radiation Induced OR Radiation-Induced

Abnormalities OR Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced Abnormality

#7 Hiroshima

#8 Nagasaki

#9 chernobyl

#10 #5 AND #6

#11 #10 AND #7 AND #8
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#12 #10 AND #9
#13 Cleftlip
#14 H#13+#2+#9

(‘cleftlip'/exp OR 'cleftlip') AND ('prevalence'/exp OR prevalence
OR 'incidence'/exp OR incidence OR 'epidemiology'/exp OR
epidemiology) AND (‘chernobyl'/exp OR chernobyl)

Resultados de la aplicacidn de la estrategia de busqueda

Base de Web of Science
datos
Busqued Algoritmo Cantidad de | Cantidad de
a articulos articulos
encontrados | seleccionados
por
Titulo/ abstract
#1 Oral Cleft 3.981
#2 prevalence OR incidence OR epidemiology 1.448.640
#3 Japan 212.743
#4 H1 + #2 + #3 11 2
((oral cleft)AND(prevalence ORincidence OR
epidemiology) AND (Japan))
#5 Congenital malformations 23.468
#6 Abnormalities, Radiation Induced OR Radiation- 880
Induced Abnormalities OR  Abnormality,
Radiation-Induced OR Radiation Induced
Abnormalities OR Radiation-Induced Abnormality
#7 Hiroshima 2.203
#8 Nagasaki 1.371
#9 chernobyl 4,955
#10 #5 AND #6 11

(((Congenital malformations) AND(Abnormalities,
Radiation Induced OR Radiation-Induced
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Abnormalities OR Abnormality, Radiation-
Induced OR RadiationInduced Abnormalities OR
Radiation-Induced Abnormality)))

#11

#10 AND #7 AND#8

((Congenital malformations) AND(Abnormalities,
Radiation Induced OR Radiation-Induced
Abnormalities OR Abnormality, Radiation-
Induced OR RadiationInduced Abnormalities OR
Radiation-Induced

Abnormality) AND(Hiroshima)AND(Nagasaki))

#12

#10 AND #9

(((Congenital malformations) AND(Abnormalities,
Radiation Induced OR Radiation-Induced
Abnormalities OR Abnormality, Radiation-
Induced OR RadiationInduced Abnormalities OR
Radiation-Induced Abnormality)AND(chernobyl)))

#13

Cleftlip

10.031

#14

H#13+#2+#9

(‘cleftlip'/exp OR 'cleftlip') AND
('prevalence'/exp OR prevalence OR
'incidence'/exp ORincidence OR
'epidemiology'/exp OR epidemiology) AND
(‘chernobyl'/exp OR chernobyl)

Base de
datos

PUBMED

Busqued
a

Algoritmo

Cantidad de
articulos
encontrados

Cantidad de
articulos
seleccionados
por

Titulo/ abstract

#1

Oral Cleft

12.451

#2

prevalence OR incidence OR epidemiology

3.342.218
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#3 Japan 1.293.844

#4 H1+#2 + #3 68 8
((oral cleft)AND(prevalence ORincidence OR
epidemiology) AND (Japan))

#5 Congenital malformations 627.533

#6 Abnormalities, Radiation Induced OR Radiation- 3.856
Induced Abnormalities OR  Abnormality,
Radiation-Induced OR Radiation Induced
Abnormalities OR Radiation-Induced
Abnormality

#7 Hiroshima 31.484

#8 Nagasaki 20.923

#9 chernobyl 5.088

#10 #5 AND #6 1.845
(((Congenital malformations)
AND(Abnormalities, Radiation Induced OR
Radiation-Induced  Abnormalities OR
Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced
Abnormality)))

#11 #10 AND #7 AND#8 30 6
((Congenital malformations)
AND(Abnormalities, Radiation Induced OR
Radiation-Induced  Abnormalities OR
Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced
Abnormality) AND(Hiroshima)AND(Nagasaki))

#12 #10 AND #9 94 16
(((Congenital malformations)
AND(Abnormalities, Radiation Induced OR
Radiation-Induced  Abnormalities OR
Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced
Abnormality)AND(chernobyl)))

#13 Cleftlip 19.062

#14 H13+#2+#9 3
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(‘cleftlip'/exp OR 'cleftlip') AND
('prevalence'/exp OR prevalence OR
'incidence'/exp ORincidence OR
'epidemiology'/exp OR epidemiology) AND
(‘chernobyl'/exp OR chernobyl)

Base de EMBASE
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract
#1 Oral Cleft 2
#2 prevalence OR incidence OR epidemiology 3.407.080
#3 Japan 335
#4 H#1 + #2 + #3 126
((oral cleft)AND(prevalence ORincidence OR
epidemiology) AND (Japan))
#5 Congenital malformations 51.576
#6 Abnormalities, Radiation Induced OR Radiation- 232
Induced Abnormalities OR  Abnormality,
Radiation-Induced OR Radiation Induced
Abnormalities OR Radiation-Induced
Abnormality
#7 Hiroshima 52.442
#8 Nagasaki 34.708
#9 chernobyl 0
#10 #5 AND #6 34

malformations)
OR
OR
Abnormality, Radiation-Induced OR Radiation

(((Congenital
AND(Abnormalities, Radiation Induced
Radiation-Induced Abnormalities
Induced Abnormalities OR Radiation-Induced
Abnormality)))
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#11 #10 AND #7 AND #8 1
((Congenital malformations)
AND(Abnormalities, Radiation Induced OR
Radiation-Induced  Abnormalities OR
Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced
Abnormality) AND(Hiroshima)AND(Nagasaki))

#12 #10 AND #9 2
(((Congenital malformations)
AND(Abnormalities, Radiation Induced OR
Radiation-Induced  Abnormalities OR
Abnormality, Radiation-Induced OR Radiation
Induced Abnormalities OR Radiation-Induced
Abnormality)AND(chernobyl)))

#13 Cleftlip 22.886

#14 H13+#2+#H9 7
(‘cleftlip'/exp OR 'cleftlip') AND
('prevalence'/exp OR prevalence OR
'incidence'/exp ORincidence OR
'epidemiology'/exp OR epidemiology) AND
(‘chernobyl'/exp OR chernobyl)

Preseleccion de articulos por algoritmos de busqueda y bases de datos

Base de datos

Web of science

Algoritmo final

((oral cleft)AND(prevalence OR incidence OR
epidemiology) AND (Japan))
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Updating the Epidemiology of Cleft Lip With or Without Cleft Palate
Shoichiro A Tanaka , Raman C Mahabir, Daniel C Jupiter, John M Menezes

Background: Much of the literature on the epidemiology of cleft lip with or without cleft palate
is more than three decades old. The question arose as to whether there has been any recent
change or trend iniits rate of occurrence.

Methods: The numberof live births with cleft lip or other congenital anomalies was solicited from
national and international organizations. Data were collected for 34 states and 30 countries for
the years 2002 to 2006. All data were normalized and reported per 10,000 live births. Descriptive
statistics, in addition to correlation and regression, were used to analyze the data.

Results: Data for the 5-year period demonstrated that the overall congenital anomaly rate
increased in the United States and decreased internationally. The states with the highest and
lowest rates were Maryland (21.46) and West Virginia (2.59), respectively. The United States cleft
lip national rate averaged 7.75. Countries with the highest and lowest rates were Japan (19.05)
and South Africa (3.13), respectively. Internationally, the rate of cleftlip declined, with an average
overall prevalence of 7.94.

Conclusions: The average prevalence of cleft lip with or without cleft palate was 7.75 per 10,000
live birthsinthe United Statesand 7.94 per 10,000 live birthsinternationally. The trends diverged
over the 5-year period, as the rate was stable in the United States and the international rate
declined.

Questionnaire Results on Exposure Characteristics of Pregnant Women Participating in the
Japan Environment and Children Study (JECS)

Miyuki Iwai-Shimada , Shoji F Nakayama , Tomohiko Isobe , Takehiro Michikawa , Shin
Yamazaki , Hiroshi Nitta , Ayano Takeuchi, Yayoi Kobayashi , Kenji Tamura , Eiko Suda , Masaji
Ono , Junzo Yonemoto , Toshihiro Kawamoto , Japan Environment and Children’s Study Group

Abstract:

Background: The Japan Environment and Children's Study (JECS) is a nation-wide birth cohort
study investigating environmental effects on children's health and development. In this study,
the exposure characteristics of the JECS participating mothers were summarized using two
guestionnaires administered during pregnancy.

Methods: Women were recruited during the early period of their pregnancy. We intended to
administer the questionnaire during the first trimester (MT1) and the second/third trimester
(MT2). The total number of registered pregnancies was 103,099.

Results: The response rates of the MT1 and MT2 questionnaires were 96.8% and 95.1%,
respectively. The mean gestational ages (SDs) at the time of the MT1 and MT2 questionnaire
responseswere 16.4 (8.0) and 27.9 (6.5) weeks, respectively. The frequency of participants who
reported "liftingsomething weighing more than 20 kg" during pregnancy was 5.3% for MT1 and
3.9% for MT2. The Cohen kappa scores ranged from 0.07 to 0.54 (median 0.31) about the
occupational chemical use between MT1 and MT2 questionnaires. Most of the participants (80%)
livedineither wooden detached houses or steel-frame collective housing. More than half of the
guestionnaire respondents answered that they had "mold growing somewhere in the house".
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Insect repellents and insecticides were used widely in households about 60% used "moth
repellentforclothesinthe closet," whereas 32% applied "sprayinsecticide indoors" or "mosquito
coil or an electricmosquitorepellent mat."

Conclusions: We summarized the exposure characteristics of the JECS participants using two
maternal questionnaires during pregnancy.

Base de datos PUBMED

Algoritmo final ((oral cleft)AND(prevalence OR incidence OR
epidemiology) AND (Japan))

Epidemiologic Research on Malformations Associated With Cleft Lip and Cleft Palate in Japan

Hiroshi Koga, Koichi lida, Tomoki Maeda, Mizuho Takahashi, Naoki Fukushima , Terufumi Goshi

Abstract

To investigate malformations associated with cleft lip and cleft palate, we conducted surveys at
neonatal intensive care units (NICUs) and othernon-NICU facilitiesand to determine whetherthere
are differences among facilities. The regional survey investigated NICU facilities located in QOita
Prefecture, including 92 patients with cleft lip and palate (CLP) or cleft palate (CP) that occurred
between 2004 and 2013, and the national survey investigated oral surgery, plastic surgery, and
obstetrics and gynecology facilities located in Japan, including 16,452 patients with cleftlip (CL), CLP,
or CP that occurred since 2000. The incidence per 10,000 birthswas 4.2, 6.2, and 2.8 for CL, CLP, and
CP, respectively, according to the national survey, and 6.3 and 2.9 for CLP and CP, respectively
according to the regional survey. These results indicated comparable incidences between the two
surveys. In contrast, when the survey results on malformations associated with CLP and CP according
to the ICD-10 classification were compared between the national survey conducted at oral surgery
or plastic surgery facilities and the regional survey conducted at NICU facilities, the occurrence of
associated malformations was 19.8% vs. 41.3% for any types of associated malformation, 6.8% vs.
21.7% for congenital heart disease, and 0.5% vs. 16.3% for chromosomal abnormalities. These

results indicated that the incidences of all of these associated malformations were significantly
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greater in the survey conducted at NICU facilities and similar to the findings from international
epidemiological surveys. When comparing the survey conducted at obstetrics facilities vs. NICU
facilities, the occurrence of associated malformations was similarresults as above. The incidence of
CLP and CP was not different between surveys conducted at NICU facilities vs. non-NICU facilities;
however, when conducting surveys on associated malformations, it is possible to obtain accurate
epidemiological data by investigating NICU facilities where detailed examinations are thoroughly

performed.

Incidence of Cleft Lip or Palate in 303738 Japanese Babies Born Between 1994 and 1995

N Natsume, T Kawai, G Kohama, T Teshima, S Kochi, Y Ohashi, S Enomoto, M Ishii, Y Nakano, T
Matsuya, M Kogo, Y Yoshimura, M Ohishi, N Nakamura, T Katsuki, M Goto, M Shimizu, S

Yanagisawa, T Mimura, H Sunakawa

Abstract

To investigate the incidence of cleft lip or palate or both (CLP) in Japan, 303738 babies born in 1532
institutions between 1994 and 1995 were examined and 437 (0.14%) were found to have
abnormalities. Of these babies, 32.1% had cleft lip, 43.3% had cleft lip and palate, and 24.8% had

cleft palate (Table 2). These results show that the incidence of cleft lip and palate has declined

compared with the period from 1981 to 1982.

Craniofacial and Oral Malformations in an Autopsy Population of Japanese Human Fetuses and

Newborns

N Akimoto, T lkeda, Y Satow, J Y Lee, N Okamoto
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Abstract

A review of the autopsy records of the Department of Pathology of Nagasaki University and the
Department of Geneticopathology of Hiroshima University from 1944 through 1982 revealed that
during this period there were 11,050 cases of fetuses and newborns, including 432 cases with
craniofacial and oral malformations and 22 cases with amniogenous malformations. Among the
cranial malformations, there were 202 (46.8%) anencephaly cases, 38 (8.8%) holoprosencephaly, 28
(6.48%) hydrocephaly, 27 (6.25%) meningoencephalocele, and 13 other cranial malformations
(seven microcephaly and two each of macrocephaly, dolichocephaly, and iniencephaly). Among the
oral malformations, there were 25 (5.78%) cleft lip cases, 23 (5.32%) cleft palate, and 76 (17.6%)
cleft lip and palate. Among the facial malformations, there were 12 (2.78%) anomicrophthalmia
cases, 37 (8.56%) ear malformations, 15 (3.47%) micrognathia, and 8 (1.85%) nose malformations.
One cranial malformation was found that was complicated with anencephaly and
holoprosencephaly. Of 307 cranial malformations, 38 (12.4%) were complicated with oral
malformationsand 4 (4.6%) with facial malformations. Amongthe 124 cases of oral malformations,
38 (30.6%) were complicated with cranial malformations. The complicating cranial malformations
were anencephaly in 16 cases, holoprosencephaly in seven, hydrocephaly in six,
meningoencephalocele inseven, othercranial malformationsin two, and with facial malformations
in 19 cases. Among the 72 cases of facial malformations, 14 were complicated with cranial
malformations and 19 with oral malformations. Four cases showed three or more cranial, facial,
and/or oral malformations at the same time. Recently, experimental embryological studies have
shown that the neural crest cell-derived mesectoderm participateslargelyinthe morphogenesis of
the face and the cardiovascular system. It may be said that neural crest cellsare deeplyinvolvedin

the teratogenesis.

Incidence of cleft lip and cleft palate in 39,696 Japanese babies born during 1983
NagatoNatsume, TsuyoshiKawai

Abstract
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To estimate the incidence of cleftlip and/or cleft palate amongthe Japanese, 39696 Japanese babies
born during the period from January 1, 1983 to December 31, 1983, were investigated. It wasfound
that 65 babies (0.163%) had these abnormalities, and that the ratio of the birth of such babies was
approximately one per 611 in the population. Of the 65 affected babies, 41.3% presented cleft lip
(CL), 46.0% cleftlip and palate (CL/P), and 12.7% cleft palate (CP). These results suggest that the

incidence of CL/P inthe Japanese is higherthan that observed among other races.

The Prevalence of Cleft Lip and Plate in Japanese

N Natsume , T Suzuki, T Kawai

Abstract

To determine the prevalence of cleftlip and palate (CL/P) among the Japanese, 43,821 babies born
between 1 January, 1985, and 31 December, 1985, were investigated. Sixty-four infants (0.146%)
were found to demonstrate these abnormalities, a birth prevalence rate of 1.46/1000. Among 326
infantsin whom it was possible to classify the types of cleft, born between 1 January, 1981, and 31

December, 1985, there were 111 (34.0%) with cleft lip (CL), 154 (47.3%) with cleftlip and palate
(CLP) and 61 (18.7%) with cleft palate (CP).

The Prevalence of Cleft Lip and Palate in the Japanese: Their Birth Prevalence in 40,304 Infants

Born During 1982

N Natsume, T Suzuki, T Kawai

Abstract

To determine the prevalence of cleftlip and palate (CL/P) among the Japanese, 40,304 infants born

between Jan. 1, 1982, and Dec. 31, 1982, were investigated. Eighty-three infants (0.206%) were
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found with these abnormalities in approximately 2.06/1000 live births. Among fifty-two infants in

whom itwas possible to classify the types of cleft, seventeen (32.7%) had cleftlip only (CL), twenty-
four (46.1%) had cleftlip and palate (CLP), and eleven (21.2%) had isol ated cleft palate (CP).

Survey of Congenital Anomalies Associated With Cleft Lip and/or Palate in 701,181 Japanese

People

N Natsume , T Niimi, H Furukawa, T Kawai, N Ogi, Y Suzuki, T Kawai

Abstract

There have been many reports on congenital anomalies associated with cleft lip and/or palate
(CL/CLP) in Japan. However, these reports included data only on patients who came to hospitals;
thus the real situation regarding these anomalies remains unclear. Therefore, we surveyed
newborns at all delivery facilities in the central area of Japan for the presence of these anomalies,
following their progress for 12 consecutive years; at the end of that time, questionnaires were

collected and analyzed. In this article, we describe our results.

Loss of Teratogenic Response to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in Mice Lacking the
Ah (Dioxin) Receptor

J Mimura, K Yamashita, K Nakamura, M Morita, T N Takagi, KNakao, M Ema, K Sogawa, M Yasuda,
M Katsuki, Y Fujii-Kuriyama

Abstract

Background: The aryl hydrocarbon receptor (AhR or dioxin receptor) is a ligand-activated
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transcription factor that is considered to mediate pleiotropic biological responses such as
teratogenesis, tumour promotion, epithelial hyperplasia and the induction of drug-metabolizing
enzymes to environmental contaminants usually represented by 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD). In contrast to the role of AhRin the regulatory mechanism of xenobiotic-metabolizing

enzymes, thereis no direct proof that the AhR is involvedinthe teratogeniceffects of TCDD.

Results: To gain insight into the physiological and teratogenic role of the AhR, we have used gene
targetingin mice to disruptthe murine Ahrgene by homologous recombination. Ahr-null mice were
viable and fertile and were apparently normal at birth, but displayed a slightly slower growth rate
than wild-type mice for the first few weeks of life. When pregnant dams were administered with
TCDD by gavage, at a dose of 40 microg/kg body weight at gestationday 12.5, none of the Ahr-null
mutant foetuses were sensitive to the teratogenic effects of TCDD, although almost all wild-type
foetuses suffered from cleft palate and hydronephrosis. In heterozygous Ahr+/- genotypes, nearly
all foetuses suffered from hydronephrosisin response to TCDD treatment, while haplo-insufficiency

was observedin the incidence of cleft palate.

Conclusion: These results clearly show that the AhR is involved in the malformation of the palate
and kidneyin mouse embryos caused by TCDD and suggests that the mechanism of itsinvolvement

differs between the cleft palate and hydronephrosis.

Base de datos PUBMED
Algoritmo final (((Congenital malformations) AND(Abnormalities,
Radiation Induced OR Radiation-Induced

Abnormalities OR Abnormality, Radiation-Induced
OR Radiation Induced Abnormalities OR Radiation-
Induced Abnormality) AND(chernobyl)))

Fallout From the Chernobyl Nuclear Disaster and Congenital Malformations in Europe

W Hoffmann
Abstract
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Investigators estimate that the population exposure that resulted from the Chernobyl falloutisin
the range of natural background radiation for most European countries. Given current radiobiologic
knowledge, health effects-if any-would not be measurable with epidemiologic tools. In several
independent reports, however, researchers have described isolated peaks in the prevalence of
congenital malformations in the cohort conceived immediately after onset of the fallout. The
consistency of the time pattern and the specific types of malformation raise concern about their
significance. In this study, the author summarizes findings from Turkey, Belarus, Croatia, Finland,
Germany, and other countries, and implications for radiation protection and publichealthissues are

discussed.

Congenital Malformations Among Offspring of the Liquidators of the Consequences From

Chernobyl Accident

A M Liaginskaia, A R Tukov, V A Osipov, A P Ermalitskii, O N Prokhorova

Abstract

The frequency and the structure of congenital malformations at children of the liquidators of the
consequences from Chernobyl accident, undergone to an external scale gamma-irradiationin dozes
up to 25 cGy. In total is surveyed 2379 newborn at whichis revealed 318 intrauterine development
defects. The received results are compared to the earlier published data on birth of congenital
malformations in families of the fathers who have undergone to an irradiation in connection with
professional activity at the enterprises of a nuclear industry, with emergency irradiation, with
irradiation as a result of explosions of nuclear bombs in Japan, and are discussed from positions of
the basic rules (situations) of radiating genetics. Total frequency, the frequency of forms 21 of
inherent defects of development, taken into account in the International register of congenital
malformationsand frequency 9 forms heaviest of congenital intrauterine development defects with
the high contribution mutation components at children of the liquidators authenticallyis higher than
on the average on Russian Federation. The dependence of the frequency congenital malformations
at children from dozes of an irradiation of the fathers--liquidators is revealed. The curve of

dependence of the frequency of congenital malformations from time, past after work up to
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copulation carries arched character with peak of rise of frequency of congenital malformationsin 2-

3 years and decrease in 6-7 years.

Congenital Malformations Among Newborns and Developmental Abnormalities Among Human

Embryos in Belarus After Chernobyl Accident

Sergei P Feshchenko , Heinz C Schroder, Werner E G Miiller, Gennady | Lazjuk

Abstract

Evaluation of the effects of radioactive contamination on human populations is important for an
understanding of the presentand future risk forhuman health, including the geneticrisk. This review
centers on the results of population monitoring of developmental anomalies among human
embryos and congenital malformationsamong newborninthe Republicof Belarus before and after
Chemobyl accident. The data revealed that the incidences of developmental anomalies and

congenital malformation from the mostly radionuclide-contaminated rural regions of Belarus

reliably exceed the indicesin control areas.

Teratogen Update: Radiation and Chernobyl

F P Castronovo Jr

Abstract

The 1986 nuclear reactor accident at Chernobyl caused nonuniform radiocontamination of air and
land, primarily within regions of the former Soviet Union and Western Europe. Major exposure

groups included the reactor workers, villagers evacuated from within 30 km of the accident, the
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"liquidators" who decontaminated the evacuation zone afterward, those in radiocontaminated
villages not evacuated, and "others" not inthe latter categories. The possibility of being exposed to
radiation caused considerable anxiety, especially among pregnant women. Were teratogenic levels
of radiation (> or = 0.1 Gy) exposure attained? To date there is no consistent proof that this level of
radiation exposure was received. Nevertheless, thousands of induced abortions were performed.
Radioiodine (I-131) caused thyroid cancer inyoung childrenin portions of Belarus, the Ukraine, and
Russia. It is not known but very possible that 1-131 fetal thyroid exposure contributed to this
observation. The relationship between mental retardation and radiation exposure has not been
confirmed. Leukemiaand other cancers, while predicted for the liquidators (mainly males), has not
been found in the other exposure groups at this time. Investigations of aborted fetuses and
newbornsinBelarus showed anincrease in the frequency of both congenital and fetal abnormalities
inhigh andlow Cs-137 contaminated regions. This study is unreliable due to detection and selection
biases. Accident and environmental factors unrelated to radiation doses may have contributed to
these observations. Occasional positive teratogenicstudiesinless contaminated regions of Western

Europe are suspect because of the low radiation doses received. There is no substantive proof

regarding radiation-induced teratogeniceffects fromthe Chernobyl accident.

Chronic Radiation Exposure in the Rivne-Polissia Region of Ukraine: Implications for Birth Defects

Kelsey Needham Dancause , Lyubov Yevtushok, Serhiy Lapchenko, lhor Shumlyansky, Genadiy
Shevchenko, Wladimir Wertelecki, Ralph M Garruto

Abstract

Objectives: The health effects of chronic low-dose radiation exposure remains a controversial
guestion. Monitoring after the Chernobyl nuclear accident in Ukraine suggested that chronic low-
dose radiation exposure was not linked to cancer mortality among the general population. However,
elevatedrates of birth defects in contaminated compared to uncontaminated regions suggest that

exposure toradiationin utero mightimpact developmentand that chronicradiation exposure might
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representan underestimated riskto human health.

lodine 131: Biokinetics, Radiation Exposure and Risk Assessment With Reference to the Reactor

Accident at Chernobyl

E Moser, H D Roedler

Abstract

Following the reactor accident at Chernobyl, this paper describes the biokinetics of radioiodine in
man and discusses the radiation exposure resulting from intake of 131l. The risk of radiation-induced
thyroid carcinomas and of congenital abnormalities is evaluated. Assuming a linear dose/risk
relationship, one can calculate an increase in mortality from thyroid carcinomas amongst children
insouthern Germany of 100 to 101 per million children.Foradultsin southern Germany, and for the
rest of the population in Germany, the figure is considerably lower. Gonadal dose from the 131l

releasedis sosmall, compared with the annual natural radiation exposure, thatit is not appropriate

to discuss geneticeffects.

Geburtspravalenz ausgewadhlter Fehlbildungen bei Lebendgeborenenin Bayern von 1984-1991

Cornelia Irl, Angela Schoetzau, Fredericus van Santen & Bernd Grosche

Abstract

The study presents data on birth prevalences of selected congenital malformations in livebirths with
residence in Bavaria, born between 1984 and 1991. Cases have been ascertained retrospectively by
reviewinghospital records of all children being referred to a Bavarian children’s hospital up to two
years of age. The calculations of prevalences give rates both of malformed children (child with
multiple malformations was counted only once according to his malformation class) and of
malformation diagnoses (child with multiple malformations was counted under each of his
malformation diagnoses). 8,527 children with isolated malformations and 3,513 children with
multiple malformations were included.Boys were more often affected than girls (m:f=1,4:1, without
hypospadia). While prevalences of most malformations remained relatively constant between 1984
and 1991, the rate of isolated spina bifida has decreased slightly, whereas the rates of isolated
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ventricular septal defects and isolated obstructive defects of the urinary tract (ICD9 753.2+753.6)
have increased considerably. The Bavarian prevalences were compared with those of the EUROCAT
registry.

Ten Years After Chernobyl

T Rytdmaa

Abstract

Thisreview focuses on current findings on the health consequences of the accident at the Chernobyl
nuclear power plant in 1986. Acute radiation damage caused by exposure to high doses of ionizing
radiationinvolved afew hundred people, apparently with fewerthan 100 deaths within the first few
months. Epidemiologically detectableincreasesin congenital abnormalities have notbeenreported
thus far, with the possible exception of Down's syndrome. Owing to the long latency period of
radiation-induced cancer, discernible increases in cancer incidence and mortality are not yet
expected for most tumour types, especially among adults. However, dramatic increases in the
number of childhood thyroid cancers have already been observed in Belarus and Ukraine and the
Bryansk regions of Russia. The increase has been over 100-fold in some areas with heavy
contamination. From the viewpoint of overall public health, the outlook of direct health effects of
the Chernobyl accident are likely to be severe only among some limited subgroups, such as young
children exposed to high levels of fallout nuclides. In absolute terms, the global number of

Chernobyl-associated cancer cases can be estimated to be tens of thousands, but only a small

fraction of these is likely to be discernible epidemiologically.

Changes in Registered Congenital Anomalies in the Republic of Belarus After the Chernobyl

Accident

G | Lazjuk, D L Nikolaev, | V Novikova
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Abstract

A descriptive analysis of birth defects and malformations was performed to assess whetherthe rates
of these defects correlate with the geographic areas of Belarus that received different levels of
137Cs contamination resulting from the Chernobyl catastrophe. Since this accident in 1986, the
frequency of both congenital and fetal abnormalities in the Republic of Belarus has apparently
increased. This increase is most prominent in areas with at least 555 9Bg/m2 radioactive
contamination, although it has not been possible to correlate the individual dose received by a
pregnant woman with the incidence of congenital malformations. The types of anomalies that were
most increased in frequency were multiple congenital malformations, polydactyly, and reduction
limb defects. These malformations are commonly associated with dominant new mutations.
Chromosomal disorders such as occur in Down syndrome were notincreased infrequency, nor could
teratogenic effects be attributed to exposure to ionizing radiation. Preventive measures have
apparently reduced the number of births with congenital abnormalities but have had no apparent
effect on the frequency of fetal defects. Results of our analysis are consistent with the hypothesis
that ionizing radiation released during the Chernobyl accident may have placed fetuses and
neonates at risk for congenital malformations. Epidemiological studies are now required to
determine whether a mother's radiation dose correlates with congenital malformations in her

children.

Radiation Effects on the Population of Belarus After the Chernobyl Accident and the Prediction of

Stochastic Effects

J E Kenigsberg, V F Minenko, E E Buglova

Abstract

Evaluation of conditions of exposure during the post-accident period makes it possible to identify

two periods in the radiation exposure of Belarus's population. As a result of our investigations we
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obtained data about doses for fourdifferent categoriesinthe exposed population: people who lived
in the contaminated territories without evacuation and relocation; evacuated people: cleanup
workers ("liquidators"); and people who were exposedin childhood, especially for thyroid exposure.
The total doses for these categories in different time periods were analysed. Evaluation of doses
received by the Belarusian population due to the Chernobyl accident shows no evidence of doses,
that could lead to the deterministicconsequences of radiation exposure. For all e xposed groups we

made predictions about different types of stochastic consequences of exposure.

Cleft lip and cleft palate birth rate in Bavaria before and after the Chernobyl nuclear power plant

accident

Background Cleft lip and palates (CLP) occur with a frequency of between 1 and 2 cases in 1000 live
births and thus belongto the mostfrequent congenital anomalies. In the former German Democratic
Republic (GDR), records covering 1967-1989 for CLP newborns show a 9.4% increase of the
prevalence of CLP from 1987 to 1989, possibly due to Chernobyl. Data and statistical method In
Bavaria, all congenital malformationsin children’s hospitals have been recorded from 1984 to 1991.
Amongthese data, 1324 cases with CLP were found. A spatial-temporal analysisaimed at uncovering
a possible association of the CLP occurrence with the Chernobyl fallouton a district level, as well as
a synopticanalysis of the GDR and Bavarian data, were carried out. Results In Bavaria, from October
1986 to December 1990, the CLP frequency increased by 9.5% (p=0.10) relative to the trend as
computed from the remaining years. The association of CLP rates with fallout on a district level is
reflected by a significantrelative risk (RR) per kBg/m2 of RR=1.008 (p=0.03). A synoptic analysis of
the Bavarian data and the GDR data restricted to the overlappingtime window from 1984 to 1989
discloses a simultaneous significant jump of the CLP prevalence by 8.6% (p=0.02) after 1986.
Conclusion The presumption of a long-term increase of CLP after exposure to Chernobyl fallout is

corroborated by the analysis of the Bavarian congenital malformation data.
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Overview of 1993 Research Activities in Belarus Related to the Chernobyl Accident

N Krissenko

Abstract

This overview describes the medical and biological consequences of the Chernobyl nuclear power
plant accident that had been assessed by Belarus scientists as of 1993. In particular, childhood
thyroid cancer has increasedin both frequency and severity. Other malignant tumors may have also
increased, as may have childhood diseases that result fromimpaired immunefunction. Itis unknown
whetherthese increasesin human disease (otherthanthyroid cancer) are due toimproved methods
of reporting or to exposure to ionizing radiation. In addition to the medical consequences of
radiation damage, there are also significant psychological problems endured by the population living
in contaminated areas. The Republic of Belarus has participated in several international programs
for the study and management of widespread radiation exposure, and will continue to do so.
Programs to address issues of radiation protection and population safety are being implemented

wherever possible.

Facial Cleft Birth Rate in Former East Germany Before and After the Reactor Accident in Chernobyl

V Zieglowski , A Hemprich

Abstract

Cleftlip palates (CLP) are caused by avariety of factors. lonizing radiationis only one of these factors.
The meltdown of the nuclear reactor at Chernobyl on April 26, 1986, and the subsequent radioactive
fallout did not cause any acute radiation sickness in Germany. Nevertheless, in West Berlin a

significantincrease of trisomy-21 cases was reportedin births 9 months after the Chernobyl reactor
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accident. In our study we analyzed the influence of the radioactive fallout after the Chernobyl
disaster on the rate and regional distribution of CLP newborns in the former German Democratic
Republic (GDR). In contrast to the Federal Republic of Germany an ongoing malformation register
for CLP newborns had existed in the former GDR since 4 July 1967. Environmental data were
collected from national and international environmental authorities and atomic energy agencies.
Population statistics were taken from the statistical year-book of the former GDR. During a 10-year
period from 1980 to 1989, the average numberof CLP newbornsinthe GDR was 1.88 per 1,000 live
births. A significant prevalence increase was recorded in 1983, 1987 und 1988. In comparison to the
mean rate in the period from 1980 until 1986, 1987 demonstrated an increase of 9.4%. Regional
prevalence increases were seen in the three northern districts of Schwerin, Rostock and
Neubrandenburg, where the radioactivity measurements in general showed higher levels of the
radionuclides caesium-137 und strontium-90 than in other districts. Owing to the comprehensive
malformation register for CLP patientsin the GDR, this isthe first study for Germany, analyzingthe
CLP rate before and afterthe falloutin Chernobyl. The results support the allegation of the influence

of radiation-induced increase of CLP newborns after the Chernobyl reactor accident.

The Morphological Status of the Maxillodental System in Children Living in an Area Contaminated

by Radionuclides as a Result of the Accident at the Chernobyl Atomic Electric Power Station

AV Sevbitov, L S Persin, A B Slabkobskaia, N V Pankratova

Abstract

The present study has beendone in the framework of federal programme "Children of Che rnoby!"
with the aim to determine spread and structure of dental jaw abnormalities in children born and
living in the radiation polluted regions after Chernobyl accident in 1986. 183 children have been

examined in Donskoi town of Tula Province with the polluted soil by Cs-137 up to 5 Ci/km. All the
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examined children were divided into 2 groups: group 1--born in 1980-1986 and group 2--born in
1987-1994. It was determined that 76.5% of children have dental jaw system abnormalities. The
most spread ones were occlusion abnormalities in combination with teeth abnormalities (28.9%
cases) while the state of dental jaw system corresponding to the age standard was 2 timesrarer in

children born after the Chernobyl accident.

The Genetic Consequences of the Chernobyl Accident. The Monitoring of Congenital

Developmental Defects in Newborn Infants in Kaluga Province

G G Guzeev, B A Kalabushkin

Abstract

The study concentrates on the genetic after-effects of the Chernobyl accident in some districts of
Kaluga Province. The frequencies and range of congenital malformations, prematurely death-rate in
the radionuclear polluted districts were compared with the control districts. Prematurely death -rate
incompared regionsis the same. The increase of the congenital malformation frequencyisrevealed
inone the polluted districts (256/10,000) as compared with the control one (27/10,000). We assume

that the observed effectis mainly connected with the professional activity of the population.

Incidence of Developmental Defects in Human Embryos in the Territory of Byelarus After the

Accident at the Chernobyl Nuclear Power Station

G | Laziuk, | A Kirillova, lu E Dubrova, 1V Novikova

Abstract

The incidence of developmental abnormalities (DA) among5 to 12-week human embryos collected
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in Minsk during abortions before the Chernobyl'accident was compared to that in Minsk, Mogilev,
and southeastern districts of Gomel' and Mogilev regions before and after the accident. The
incidence of DA among human embryos from the most radionuclide -contaminated rural regions of
Byelarus exceedsthat of the control group and of the urban population afterthe Chernobyl'accident
by a factor of 1.5-2. The mutageniceffect of irradiationis the most probable cause of the increased
DA frequency. These data suggest that recording of DA in embryos obtained by medical abortionsis

a new promising approach to the monitoring of genetic consequences of irradiation in human

populations.
Base de datos PUBMED
Algoritmo final ((Congenital malformations) AND(Abnormalities,

Radiation Induced OR  Radiation-Induced
Abnormalities OR Abnormality, Radiation-Induced
OR Radiation Induced Abnormalities OR Radiation-
Induced

Abnormality) AND(Hiroshima)AND(Nagasaki))

Implications of the Hiroshima-Nagasaki Genetic Studies for the Estimation of the Human

"Doubling Dose" of Radiation

JV Neel, W J Schull, A A Awa, C Satoh, M Otake, H Kato, Y Yoshimoto

Abstract

Since 1946 a continuous effort to evaluate the potential genetic effects of the atomic bombs has
been sustained. Observations on children born in Hiroshima and Nagasaki include sex ratio,
congenital malformations, stillbirths, survival of liveborn infants, chromosomal abnormalities (sex
chromosomal abnormalities and balanced chromosomal rearrangements), mutations altering
protein structure or activity, and physical growth and development. There are no statistically
significant differences betweenthe children of parents who received increased amounts of radiation

at the time of the bombings and those whose parents did not. However, the difference between the
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two sets of childrenis consistent with the hypothesis of a genetic effect of the exposure, but its

magnitude suggests humans are not as sensitive to the geneticeffects of radiation as projected from

the mouse paradigm.

Genetic Effects of Radiation in Atomic-Bomb Survivors and Their Children: Past, Present and

Future

Nori Nakamura

Abstract

Genetic studies in the offspring of atomic bomb survivors have been conducted since 1948 at the
Atomic Bomb Casualty Commission and its successor, the Radiation Effects Research Foundation, in
Hiroshima and Nagasaki. Past studies include analysis of birth defects (untoward pregnancy
outcome; namely, malformation, stillbirth, and perinatal death), chromosome aberrations,
alterations of plasma and erythrocyte proteins as well as epidemiologic study on mortality (any
cause) and cancer incidence (the latter study is still ongoing). There is, thus far, no indication of
genetic effects in the offspring of survivors. Recently, the development of molecular biological
techniquesand human genome sequence databases made it possible to analyze DNA from parents
and their offspring (trio-analysis). In addition, a clinical program is underway to establish the
frequency of adult-onset multi-factorial diseases (diabetes mellitus, high blood pressure, and
cardiovascular disease etc) inthe offspring. The complementary kinds of data that will emerge from
this three-pronged approach (clinical, epidemiologic, and molecular aspects) promise to shed light

on health effectsin the offspring of radiation-exposed people.

Effects and Consequences of Prenatal Irradiation
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O Vos

Abstract

After a brief introduction about the historic development of risk estimates and maximum
permissible doses of ionizing radiation, the risks of prenatal irradiation are discussed. Experimental
data mainly obtained with mice indicate that the most important risk exists during the period of
organogenesis and concerns the induction of malformations. Although in man this period lies
between about 10 and 80 days afterfertilization for most organs, the main development of the brain
occurs later, namely between the 8th and 15th week after conception. Data from Japanese victims
of the atomicbomb explosions above Hiroshimaand Nagasaki indicate that during development the
brain isthe most sensitive organtoirradiation and maximal sensitivity is found between the 8th and
15th week afterfertilization. A dose of one Gray received during this period induces asevere mental
retardation in about 45% of the newborns. The dose response relationship is not significantly
differentfromalinear one without athreshold dose. Studies of intelligence and school performance
have shown that 1 Gray received during the 8th-15th week causes a shift of the average intelligence
of about 30 points. Irradiation before the 8th week and after the 25th week had no effect on
intelligence or mental retardation. During the 16th and 25th week sensitivity was about one fourth
of that during the 8th-15th week. Although the irradiation of the embryo and fetus should be
avoided as much as possible, the new data have led to an abandonment of the so-called 10-day rule.
Generally an accidental irradiation of the embryo or fetus of less than 5 cGy is not consideredas a
medical indication forabortion. Retrospective studies showed that mothers from children who died
from leukemia or other childhood tumors, had been subjected to a diagnostic irradiation of the
pelvisorlowerabdomen more frequently than mothers from children that did not develop atumor.
It has been estimated that prenatal sensitivity for induction of leukemia and tumors is higherthan
sensitivity after birth. However, it is still in discussion, whether the relationship between prenatal

irradiationand a higher incidence of tumors is of a causal nature.

The Children of Atomic Bomb Survivors: A Synopsis
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WilliamJ Schull

Abstract

When the atomic bombing of Hiroshima and Nagasaki occurred in the summer of 1945, most
members of the public presumed that many of the children conceived by the survivors would be
grossly deformed or seriously damaged in other ways as a consequence of radiation-induced
mutations. Although the experimental data then available, largely limited to studies of Drosophila
melanogaster, the common fruitfly, did not support this perception, the limitations of the data and
the depth of publicconcern warranted a careful follow-up of the children born to the survivors. To
this end a surveillance was begunin 1947 of all pregnancy outcomes after 20 weeks of gestationin
these twocities. Overthe half century subsequenttotheinitiation of this surveillance, some 80-odd
thousand pregnancy outcomes have been studied and a variety of potential indicators of mutational
damage measured. This report summarises the findings of these studies and offers an estimate of

the geneticrisk based on these findings.

The Evidence of Radiation Effects in Embryos and Fetuses Exposed to Chernobyl Fallout and the

Question of Dose Response

Chris Busby , Edmund Lengfelder, Sebastian Pflugbeil, Inge Schmitz-Feuerhake

Abstract

Current legal frameworks for radiation exposure limits are based on the risk models of the
International Commission on Radiological Protection (ICRP). In Publication 90 (2003), ICRP presents
a safe (threshold) dose range of up to 100 mSv for radiogenic effects resulting from in utero
exposure and bases this conclusion on the findings in Hiroshima and Nagasaki. However, a variety
of observations of congenital malformations, fetal loss, stillbirths and infant deaths, as well as of

Down's syndrome and other health defects in children after the Chernobyl accident exposures
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suggest that the A-bomb survivor data are incomplete. The Chernobyl findings are generally
marginalized or even denied because of the low values of the estimated human exposures and the
inconsistency of the results with the accepted risk models. One explanation for the observationsis
that physical dosimetric models have underestimated the effective exposure. This possibility is

supported by biological dosimetry inthe contaminated regions. The assumptions about effects after

in utero exposure by incorporated radionuclides need to be revised.

Quantification of Radiation-Induced Genetic Risk

U H Ehling

Abstract

Associated with technical advances of our civilization is aradiation- and chemically-induced increase
in the germ cell mutation rate in man. This would result in an increase in the frequency of genetic
diseases and would be detrimental to future generations. It is the duty of our generation to keep
this risk as low as possible. The estimation of the radiation-induced genetic risk of human
populations is based on the extrapolation of results from animal experiments. Radiation-induced
mutations are stochastic events. The probability of the event depends on the dose; the degree of
the damage does not. The different methods to estimate the radiation-induced geneticrisk will be
discussed. The accuracy of the predicted results will be evaluatedby acomparison with the observed
incidence of dominant mutations in offspring born to radiation exposed survivors of the Hiroshima
and Nagasaki atomic bombings. These methods will be used to predict the geneticdamage from the
fallout of the reactor accident at Chernobyl. For the exposure dose we used the upper limits of the
mean effective life time equivalent dose from the fallout valuesin the Munich region. According to
the direct method for the risk estimation we will expect for each 100 to 500 spontaneous dominant
mutations one radiation-induced mutation in the first generation. With the indirect method we
estimate a ratio of 100 dominant spontaneous mutations to one radiation-induced dominant
mutation. The possibilities and the limitations of the different methods to estimate the geneticrisk

will be discussed. The discrepancy between the high safety standards for radiation protection and
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the low level of knowledge for the toxicological evaluation of chemical mutagens will be

emphasized.
Base de datos Embase
Algoritmo final (‘cleftlip'/exp OR 'cleftlip') AND ('prevalence'/exp

OR prevalence OR 'incidence'/exp OR incidence OR
'epidemiology'/exp OR epidemiology) AND
(‘chernobyl'/exp OR chernobyl)

Cleft Lip and Cleft Palate Birth Rate in Bavaria Before and After the Chernobyl Nuclear Power
Plant Accident

H Scherb , E Weigelt

Abstract

Background: Cleft lip and palates (CLP) occur with a frequency of between 1 and 2 cases in 1000
live births and thus belong to the most frequent congenital anomalies. In the former German
Democratic Republic(GDR), records covering 1967-1989 for CLP newbornsshow a 9.4% increase
of the prevalence of CLP from 1987 to 1989, possibly due to Chernobyl. DATA AND STATISTICAL
METHOD: In Bavaria, all congenital malformationsin children's hospitals have been recorded from
1984 to 1991. Among these data, 1324 cases with CLP were found. A spatial-temporal analysis

aimed at uncovering a possible association of the CLP occurrence withthe Chernobyl fallout on a

district level, as well as a synoptic analysis of the GDR and Bavarian data, were carried out.

Results: In Bavaria, from October 1986 to December 1990, the CLP frequency increased by 9.5%
(p=0.10) relative to the trend as computed from the remainingyears. The association of CLP rates
with fallouton adistrictlevel is reflected by asignificant relative risk (RR) per kBg/m(2) of RR=1.008
(p=0.03). A synoptic analysis of the Bavarian data and the GDR data restricted to the overlapping

time window from 1984 to 1989 discloses a simultaneous significant jump of the CLP prevalence
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by 8.6% (p=0.02) after 1986.

Conclusion: The presumption of a long-termincrease of CLP after exposure to Chernobyl falloutis

corroborated by the analysis of the Bavarian congenital malformation data.

The Congenital Anomalies Registry in Belarus: A Tool for Assessing the Public Health Impact of

the Chernobyl Accident

G Lazjuk , P Verger, B Gagniére, Zh Kravchuk, | Zatsepin, E Robert-Gnansia

Abstract

A national population-based malformation registry (BNR) has been in operation since 1979 in
Belarus, one of the countries most heavily exposed to the contamination from the Chernobyl
accident of 26 April 1986. We describe its methodology and its compliance with established
criteria, evaluate the completeness of its reporting, and analyze the data collected in four
administrative regions with contrasting contamination levels from 1983 through 1999. Nine easily
diagnosed malformations have been monitored since 1983. Reporting completeness exceeds 85%
for all periods and all regions. In all periods, the prevalence at birth of these malformations was
lowerin the most contaminated regions and showed a similar positive time trend in areas of low
and high contamination. We conclude that the BNR is a reliable tool for studying the possible
effects on congenital malformations caused by the Chernobyl accident. Although the trend we
observed may be explained by betterascertainmentand prenatal diagnosis, areal increase cannot

be ruled out.
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Teratology in the 20th Century: Environmental Causes of Congenital Malformations in Humans
and How They Were Established

Harold Kalter

Discusses the teratology of congenital malformations in humans and the establishment of their
environmental causes. The article first explores various aspects of congenital malformations and
theirteratology and also, early human studies and experiments. The article thenfocuses on various
diseases like phenylketonuria, insulin dependent diabetes mellitus and hyperthermia as
teratogens and discusses various environmental hazards and disasters. The article also discusses
the effects of disease medications, alcohol consumption during pregnancy and various chemicals
like folic acid and thalidomide on human malformations. The article concludes that the causes of
major congenital malformations of external originthat have been discovered and are now known
are relatively few, and questions that whether it is encouraging that maybe, further discovery of
environmental causes of congenital malformations with major significance has reached a plateau

or perhapsa breathingspell.

Facial Cleft Birth Rate in Former East Germany Before and After the Reactor Accident in

Chernobyl

V Zieglowski , A Hemprich

Abstract

Cleft lip palates (CLP) are caused by a variety of factors. lonizing radiation is only one of these
factors. The meltdown of the nuclear reactor at Chernobyl on April 26, 1986, and the subsequent
radioactive fallout did not cause any acute radiation sickness in Germany. Nevertheless, in West
Berlin a significant increase of trisomy-21 cases was reported in births 9 months after the

Chernobyl reactor accident. In our study we analyzedthe influence of the radioactive fallout after
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the Chernobyl disasteron the rate and regional distribution of CLP newbornsinthe former German
Democratic Republic (GDR). In contrast to the Federal Republic of Germany an ongoing
malformation register for CLP newborns had existed in the former GDR since 4 July 1967.
Environmental data were collected from national and international environmental authorities and
atomic energy agencies. Population statistics were taken from the statistical year-book of the
former GDR. During a 10-year period from 1980 to 1989, the average number of CLP newbornsin
the GDR was 1.88 per 1,000 live births. A significant prevalence increase was recorded in 1983,
1987 und 1988. In comparison to the mean rate in the period from 1980 until 1986, 1987
demonstrated an increase of 9.4%. Regional prevalence increases were seeninthe three northem
districts of Schwerin, Rostock and Neubrandenburg, where the radioactivity measurements in
general showed higher levels of the radionuclides caesium-137 und strontium-90 than in other
districts. Owing to the comprehensive malformation register for CLP patients in the GDR, this is
the first study for Germany, analyzing the CLP rate before and after the falloutin Chernobyl. The
results supportthe allegation of the influence of radiation-induced increase of CLP newborns after

the Chernobyl reactor accident.
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Materiales y métodos
Tipo de estudio: Revisién Narrativa

Muestra: Articulos cientificos donde se determine a partir de la investigacion datos de
prevalencia, incidenciay/o epidemiologia del labio paladarhendido en poblaciones expuestas
a la radiacion después de las bombas atdmicas de Hiroshima y Nagasaki, en 1945 y en
adelante.

Articulos cientificos donde se determine a partir de la investigacion datos de prevalencia,
incidencia y/o epidemiologia del labio paladar hendido en poblaciones expuestas a la
radiacion despuésdel accidente de Chernobyl en 1986 y en adelante.

Pregunta
Se establecié lapregunta. la cual orientala revisiony eslaque larevisién pretende responder:

¢Es laradiacién un agente causal para el desarrollo de Labio Paladar Hendido, teniendo como
base las poblaciones expuestas en el accidente de Chernobyl y las bombas atémicas en
Hiroshimay Nagasaki?

Estructura de larevision:

Teniendo en cuenta la pregunta, se establecid la estructura de la revisidn de acuerdo a las
siguientes subtematicas:

e Chernobyl
a) Efectos estocasticos:
b) Nivel de contaminacion
c)Prevalenciade Labio Paladar Fisurado
d)Tiempo
e) Distancia

e Hiroshima
a) Efectos estocasticos
b) Nivel de contaminacion
c)Prevalenciade Labio Paladar Fisurado
d)Tiempo
e) Distancia

e Nagasaki
a) Efectos estocasticos

b) Nivel de contaminacién
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c)Prevalenciade Labio Paladar Fisurado

d)Tiempo
e) Distancia

Definicion de las variables

Variable

Definicion

Unidad de medida

Efectos estocasticos

Modificaciones en el DNA
gue podran o no producir
dafios en la salud y/o
integridad corporal producto
de la radiacién a largo vy
mediano plazo

Diferentes patologias
presentes en las personas
expuestas y en su
descendencia

Nivel de
contaminacion

Concentracion de elementos
quimicos radiactivos en el
entorno de los diferentes
paises afectados

e mSv: Unidad de dosis
equivalente de
radiacion absorbida

® Gy: Dosis absorbida
de radiacion

® Roetgen:medida de
la exposicion a la
radiacién

Prevalenciade labio paladar
fisurado

Proporcion de individuos
gue presentan labio paladar
fisurado en las diferentes
poblaciones expuestas a la
radiacidon

Porcentaje (%)

Tiempo

Afios transcurridos a partir
de la radiaciéon donde se
presentaron efectos

Afos

Distancia

Alcance de |Ia nube
radioactiva a lo largo de los
diferentes paises

Kildmetros
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Busqueda de informacion:

Se establecieron lasvariables para cada tematica a ser tratada en la revision a partir de las
de las cuales se establecieron las palabras claves para poder elaborar estrategias de
blsquedade cada una de las tematicas propuestas.

Palabras clave

Chernobyl

Variables

Términos clave

Palabra clave

Chernobyl

Término [MeSH]

Chernobyl Nuclear Accident

Término [Emtree]

Chernobyl accident

Sinonimo términos
relacionados

Chernobyl atomic
energy station accident

Chernobyl atomic powerstation
accident

Chernobyl disaster

Efectos estocasticos

Variables

Términos clave

Palabra clave

stochastic effects

Término [MeSH]

Effect, Radiation

Término [Emtree]

stochastic effects

Sinonimo términos
relacionados

Radiation Effect

Effects, Radiation

Nivel de contaminacion

Variables

Términos clave

Palabra clave

Level Pollution

Término [MeSH]

Air Pollutants, Radioactive

Término [Emtree]

Air pollution

Sinonimo términos
relacionados

Pollutants, Radioactive Air

Radioactive Air Pollutants

Prevalencia

Variables

Términos clave

Palabra clave

Prevalence/Incidence/Epidemiol
ogy
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Término [MeSH]

Labio Paladar Fisurado

Epidemiology
Término [Emtree]
Epidemiology
Sinonimo términos Prevalence
relacionados .
Incidence
Epidemiology
Variables Términos clave
Palabra clave Cleftlip
Término [MeSH] Cleft Lip
Término [Emtree] cleftlip
Sinonimo términos
. CleftLips
relacionados
Lip, Cleft
Lips, Cleft
Harelip

Tiempo

Término [Emtree]

Variables Términos clave
Palabra clave Time
Término [MeSH] Time
Time

Sinonimo términos
relacionados

Longterm Effects
Effects, Longterm
Effect, Longterm
Longterm Effect
Long-Term Effects
Long Term Effects
Effects, Long-Term

Effect, Long-Term
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Effects, Long Term

Long-Term Effect

Distancia Variables

Términos clave
Palabra clave Distance
Término [MeSH] Distance
Término [Emtree] Distance

Sinonimo términos
relacionados

Distant disease free survival

Hiroshima Variables

relacionados

Términos clave
Palabra clave Hiroshima
Término [MeSH] Hiroshima
Término [Emtree] Hiroshima
Sinonimo términos Japan

Hiroshima accident

Nagasaki Variables

Términos clave
Palabra clave Nagasaki
Término [MeSH] Nagasaki
Término [Emtree] Nagasaki

Sinonimo términos
relacionados

Nagasaki bomb

Japan

Estructura de la estrategia de busqueda (Algoritmos)

e Chernobyl
#1 Chernobyl
#2 Effect, Radiation OR stochastic model
#3 H1+#2
(‘chernobyl accident'/exp OR 'chernobyl accident') AND 'stochastic
model'
H4 Air Pollutants, Radioactive OR Air pollution
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#5

H#1+#4
(‘chernobyl accident'/exp OR 'chernobyl accident') AND 'air pollution'

#6

prevalence OR incidence OR epidemiology

#7

Cleftlip palate OR malformations

#8

H1+H6+H#7
(‘chernobyl accident'/exp OR 'chernobyl accident') AND prevalence
AND 'cleft lip'

#9

H1+H#6+H#7
(((Chernobyl) AND (((Prevalence) OR Incidence) OR Epidemiology))
AND Cleftlip palate) OR malformations

#10

H1+H#2+47
((Chernobyl) AND (Effect, Radiation OR stochastic model)) AND (Cleft
lip palate OR malformations)

#11

H1+#7+#5

((Chernobyl) AND (Cleft lip palate OR malformations)) AND
(('chernobyl accident'/exp OR 'chernobyl accident') AND ‘air
pollution' AND 'cleft lip')

#12

H1+#7+#4
((Chernobyl) AND (Cleft lip palate OR malformations)) AND (Air
PollutaAir Pollutants, Radioactive OR Air pollutionnts, Radioactive OR

Air pollution)
e Hiroshima

#1 Hiroshima

#2 Effect, Radiation OR stochastic model

#3 H1+#2
(hiroshima AND (effect, AND radiation OR stochastic) AND model)
(Effect, Radiation OR stochastic model) AND (Hiroshima)

Ha4 Air Pollutants, Radioactive OR Air pollution

#5 H#3+#4
((Effect, Radiation OR stochastic model) AND (Hiroshima)) AND (Air
Pollutants, Radioactive OR Air pollution)

#6 Cleftlip palate OR malformations

#7 H3+#6
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(hiroshima AND (effect, AND radiation OR stochastic) AND model
AND 'congenital malformation’)

#8 Prevalence OR incidence OR Epidemiology

#9 H5+H6+H8
((((Effect, Radiation OR stochastic model) AND (Hiroshima)) AND (Air
Pollutants, Radioactive OR Air pollution)) AND (Cleft lip palate OR
malformations)) AND (Prevalence ORincidence OR Epidemiology)

e Nagasaki

#1 Nagasaki

#2 Effect, Radiation OR stochastic model

#3 H1+H#2
(Effect, Radiation OR stochastic model) AND (Nagasaki)

H4 Air Pollutants, Radioactive OR Air pollution

#5 H#H3+H#4
((Effect, Radiation OR stochastic model) AND (Nagasaki)) AND (Air
Pollutants, Radioactive OR Air pollution)

#6 Cleftlip palate OR malformations

#7 #3+#6
(Nagasaki AND (effect, ANDradiation OR stochastic) AND model AND
‘congenital malformation')

#8 Prevalence OR incidence OR Epidemiology

#9 H5+H6+H8

((((Effect, Radiation OR stochastic model) AND (Nagasaki)) AND (Air
Pollutants, Radioactive OR Air pollution)) AND (Cleft lip palate OR
malformations)) AND (Prevalence ORincidence OR Epidemiology)
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Resultados de la aplicacion de la estrategia de busqueda

e Chernobyl
Base de EMBASE
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract

#1 Chernobyl 5.347

#2 Effect, Radiation OR stochastic model 5.347

#3 (‘chernobyl accident'/exp OR 'chernobyl 9 3
accident') AND 'stochastic model'

#4 Air Pollutants, Radioactive OR Air pollution 126,887

#5 (‘chernobyl accident'/exp OR 'chernobyl 155 8
accident') AND 'air pollution'

#6 prevalence OR incidence OR epidemiology 3,487,091

#7 Cleftlip palate OR malformations 105.592

#8 (‘chernobyl accident'/exp OR 'chernobyl 3 1
accident') AND prevalence AND 'cleft lip'

#9 (((Chernobyl) AND (((Prevalence) OR Incidence) 87.283
OR Epidemiology)) AND Cleft lip palate) OR
malformations

#10 ((Chernobyl) AND (Effect, Radiation OR 0
stochastic model)) AND (Cleft lip palate OR
malformations)

#11 ((Chernobyl) AND (Cleft lip palate OR 1 1
malformations)) AND (('chernobyl accident'/exp
OR 'chernobyl accident') AND ‘air pollution' AND
‘cleft lip")

#12 (Chernobyl) AND (Cleft lip palate OR 1 1

malformations)) AND (Air PollutaAir Pollutants,
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Radioactive OR Air pollutionnts, Radioactive OR

Air pollution)
Base de PUBMED
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract
#1 Chernobyl 5.106 -
#2 Effect, Radiation OR stochastic model 418.566 -
#3 (‘chernobyl accident'/exp OR 'chernobyl 14 2
accident') AND 'stochastic model'
H4 Air Pollutants, Radioactive OR Air pollution 84.784 -
#5 (‘chernobyl accident'/exp OR 'chernobyl 165 8
accident') AND ‘air pollution'
#6 prevalence OR incidence OR epidemiology 3.402.244 -
#7 Cleftlip palate OR malformations 1,012,464 -
#8 (‘chernobyl accident'/exp OR 'chernobyl 2 1
accident') AND ‘air pollution' AND 'cleftlip'
#9 (((Chernobyl) AND (((Prevalence) OR Incidence) 1,010,956 -
OR Epidemiology)) AND Cleft lip palate) OR
malformations
#10 ((Chernobyl) AND (Effect, Radiation OR 193 31
stochastic model)) AND (Cleft lip palate OR
malformations)
#11 ((Chernobyl) AND (Cleft lip palate OR 2 1

malformations)) AND (('chernobyl accident'/exp
OR 'chernobyl accident') AND ‘air pollution' AND
‘cleft lip')
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#12 ((Chernobyl) AND (Cleft lip palate OR 18 8
malformations)) AND (Air PollutaAir Pollutants,
Radioactive OR Air pollutionnts, Radioactive OR
Air pollution)

e Hiroshima
Base de EMBASE
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract

#1 Hiroshima 53.424 -

#2 Effect, Radiation OR stochastic model 69.399 -

#3 H1+#2 7 1
'hiroshima accident' OR (('accident'/exp OR
accident) AND hiroshima AND (effect, AND
(‘radiation'/exp OR radiation) OR stochastic)
AND ('model'/exp ORmodel))

#4 Air Pollutants, Radioactive OR Air pollution 126,887 -

#5 H#3+#4 0 -
((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Air Pollutants, Radioactive OR
Air pollution)

#6 Cleftlip palate OR malformations 3,487,091 -

#7 H#H3+#6 5 3

('hiroshima bomb' OR (hiroshima AND
('oomb'/exp OR bomb))) AND (effect, AND
radiation OR 'stochastic model') AND (cleft AND
lip AND palate OR malformations)
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#8 Prevalence OR incidence OR Epidemiology 3 0
#9 H5+H6+H8 0 -
((((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Air Pollutants, Radioactive OR
Air pollution)) AND (Cleft lip palate OR
malformations)) AND (Prevalence OR incidence
OR Epidemiology)
Base de PUBMED
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract
#1 Hiroshima 32.352 -
#2 Effect, Radiation OR stochastic model 418.566 -
#3 H1+H#2 2.153 -
(hiroshima AND (effect, ANDradiation OR
stochastic) AND model)
(Effect, Radiation OR stochastic model) AND
(Hiroshima)
H4 Air Pollutants, Radioactive OR Air pollution 84.438 -
#5 H3+#4 19 4
((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Air Pollutants, Radioactive OR
Air pollution)
#6 Cleftlip palate OR malformations 1.012464 -
#7 H3+H6 121 10
(hiroshima AND (effect, AND radiation OR
stochastic) AND model AND ‘congenital
malformation')
#8 Prevalence OR incidence OR Epidemiology 3.402.244 -
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#9 H#5+#6+#8 1 0
((((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Air Pollutants, Radioactive OR
Air pollution)) AND (Cleft lip palate OR
malformations)) AND (Prevalence OR incidence
OR Epidemiology)
e Nagasaki
Base de EMBASE
datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract
#1 Nagasaki 35.342 -
#2 Effect, Radiation OR stochastic model 5.347 -
#3 H#H1+#2 99 1
(Effect, Radiation OR stochastic model) AND
(Nagasaki)
#4 Air Pollutants, Radioactive OR Air pollution 126,887 -
#5 #3+#4 1 0
((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Air Pollutants, Radioactive OR
Air pollution)
#6 Cleftlip palate OR malformations 3,487,091 -
#7 #3+#6 1 0

(Nagasaki AND (effect, AND radiation OR
stochastic) AND model AND 'congenital
malformation')
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#8 Prevalence OR incidence OR Epidemiology 3 -

#9 #1+H6+#8 13 9
('nagasaki bomb' OR (nagasaki AND ('bomb'/exp
OR bomb))) AND 'congenital malformation' AND
radiation AND epidemiology

Base de PUBMED

datos
Busqued Algoritmo Cantidad de Cantidad de
a articulos articulos
encontrados seleccionados
por
Titulo/ abstract

#1 Nagasaki 21.457 -

#2 Effect, Radiation OR stochastic model 418.566 -

#3 H1+#2 1,084 -
(Effect, Radiation OR stochastic model) AND
(Nagasaki)

Ha4 Air Pollutants, Radioactive OR Air pollution 86,438 -

#5 H#3+#4 13 1
((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Air Pollutants, Radioactive OR
Air pollution)

#6 Cleftlip palate OR malformations 1,012,464 -

#7 #3+#6 75 4
((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Cleft lip palate OR
malformations)

#8 Prevalence OR incidence OR Epidemiology 3,402,244 -

#9 H5+H6+H8 1 0

((((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Air Pollutants, Radioactive OR

Air pollution)) AND (Cleft lip palate OR
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malformations)) AND (Prevalence OR incidence
OR Epidemiology)
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Seleccion de articulos por algoritmos de busqueday bases de datos

e Chernobyl
Base de datos PUBMED
Algoritmo (Chernobyl) AND (Cleft lip palate OR malformations))

AND (Air PollutaAir Pollutants, Radioactive OR Air
pollutionnts, Radioactive OR Air pollution)

Chornobyl 30 years later: Radiation, pregnancies, and developmental anomalies in Rivne, Ukraine

In the 30 years since the Chornobyl nuclear power plant disaster, there is evidence of persistent
levels of incorporatedionizingradiationin adults, children and pregnant womenin the surrounding
area. Measured levels of Cesium-137 vary by region, and may be influenced by dietary and water
sources as well as proximity to nuclear power plants. Since 2000, comprehensive, population-based
birth defects monitoring has been performedin selected regions of Ukraine to evaluate trendsand
to generate hypotheses regarding potential causes of unexplained variations in defect rates.
Significantly higher rates of microcephaly, neural tube defects, and microphthalmia have been
identifiedin selected regionsof Ukraine collectivelyknown as Polissiacompared to adjacent regions
collectively termed non-Polissia, and these significantly higherrates were evident particularly in the
years 2000-2009. The Polissia regions have also demonstrated higher mean whole body counts of
Cesium-137 compared to values in individuals residing in other non-Polissia regions. The potential
causal relationship between persistentionizing radiation pollution and selected congenital anomaly
rates supports the need for a more thorough, targeted investigation of the sources of persistent
ionizingradiation and the biological plausibility of a potential teratogeniceffect.

Birth defects on Chernobyl radionuclide polluted territories

147318 pregnancy outcomes were analyzed in Zhytomyrska Oblast during 2000-2010; the
descriptive analysis was performed. The frequency of birth defects was estimated among newboms,
still-born babies and abortions due to geneticdisorders of afetus on "clean" and polluted territories.
There was an increase of all birth defects on the pollutedterritories; amongnewborns it was (26.10
+ 0.80) per thousand and (24.23 + 0.47) per thousand, p < 0.05; among newborns and still-bom
babiesit was (26.54 + 0.81) per thousand and (24.78 + 0.48) per thousand, p < 0.06. The increasein
the birth defects of the nervous system was detected: among newborns it was (1.09 + 0.17) per
thousand and (0.75 + 0.08) per thousand, p < 0.05; among newborns and still-born babies it was
(1.22 +0.18) per thousand and (0.81 + 0.09) per thousand, p. < 0.05; among newborns, still-bom
babies and genetically caused abortions it was 2.76 + 0.26) per thousand and (2.34 ? 0.15) per
thousand, p = 0.165. X2 criteria confirmed the difference between the frequency of birth defects on
"clean" and polluted territories. Estimation by Bayes did not confirm the hypothesis about the
difference between the frequency of birth defects on "clean" and polluted territories. Endocrine
diseaseswere confirmedto be an importantfactor of the origin of birth defects, whichis important
for planning pregnancy on both polluted and "clean" territories.

Teratogen update: radiation and Chernobyl
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The 1986 nuclear reactor accident at Chernobyl caused nonuniform radiocontamination of air and
land, primarily within regions of the former Soviet Union and Western Europe. Major exposure
groups included the reactor workers, villagers evacuated from within 30 km of the accident, the
"liquidators" who decontaminated the evacuation zone afterward, those in radiocontaminated
villages not evacuated, and "others" not inthe latter categories. The possibility of being exposed to
radiation caused considerable anxiety, especially among pregnant women. Were teratogenic levels
of radiation (> or = 0.1 Gy) exposure attained? To date there is no consistent proof that this level of
radiation exposure was received. Nevertheless, thousands of induced abortions were perf ormed.
Radioiodine (I-131) caused thyroid cancer inyoung childrenin portions of Belarus, the Ukraine, and
Russia. It is not known but very possible that [-131 fetal thyroid exposure contributed to this
observation. The relationship between mental retardation and radiation exposure has not been
confirmed. Leukemiaand other cancers, while predicted for the liquidators (mainly males), has not
been found in the other exposure groups at this time. Investigations of aborted fetuses and
newbornsin Belarusshowedanincrease inthe frequency of both congenital and fetal abnormalities
in high andlow Cs-137 contaminated regions. This study is unreliable due to detection and selection
biases. Accident and environmental factors unrelated to radiation doses may have contributed to
these observations. Occasional positive teratogenicstudiesinless contaminated regions of Western
Europe are suspect because of the low radiation doses received. There is no substantive proof
regarding radiation-induced teratogeniceffects from the Chernobyl accident.

Chronicled report on the period from May 1 to September 27, 1989. Discussion of risk factors

The Institute of Mother and Child was invited in 1988 by professor J. Nauman to his Chernobyl
program, so as toinspect children born after Chernobyl accident, particularly these bornin first days
followingthe accident dated 26 april 1986. The central part of Poland is covered with screeningfor
congenital PKU and hypothyroidism therefore all children had estimated TSH-spot levels between
3rd and 5th day of life. So as to control the presentstate of general health and thyroid state in the
study group a questionnaire with a letter to parents explaining the aim of the inquiry was sent to
the parents (see addenda). About 14000 letters were send from which around 12000 responses
were returned to the Institute. From informations received this way we draw the preliminary
conclusion that no significant damage in health of these children or their siblings can be found.
About 20% of the mothers admitted taking the Lugol solutionin a last day of pregnancy. Howeverit
should be taken into account that these data were collected 2 years after the accident and are not
fullyreliable. Inthe period 1989-1990 a group of 1912 children (938 boys and 974 girls) was called
to the Department of Endocrinology of the Institute and inspected. The age was from 2.9 to 4.2
years. All children had screening TSH-spot test result negative (below 30 microlU/ml). General
health state The general health state of the children inspected was good. Only 33 of them (1.7%)
had various congenital malformations what is not different from general population of polish
children. Mental development wasin 1897 cases normal, in 15 cases |Q was decreased and the score
varied from 75 to 80 according the Brunet-Lezine scale. Average physical development was normal.
Body height evaluatedin standard deviation score (SDS) was as follows: SDS =0.0in 359; SDS = +0.9
+/- 0.6 in 906 and SDS = -0.5 +/- 0.3 in 647 cases. Thyroid state At 1904 inspected and analytically
estimated children the thyroid function was normal. Only in 8 cases (0.8%) a goiterwas found with
euthyroid state. Analytical data were as follows: total T4 serum level = 111.8 + 43.1 nmol/I (50.4-
171.9), ref.value: 50.1-170.0 nmol/l; total T3 serum level = 2.5 +/- 0.4 nmol/I (ref. value 1.9-3.6);
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TSH serumlevel 4.4 +/- 2.6 ulU/ml. Trace amounts of antithyroid membrane antibodies were found
at 12 children (0.63%) of the group in serum diluted 1:250.(ABSTRACT TRUNCATED AT 400 WORDS)

Les fentes labiopalatines et I’environnement en Russie

Les 89 re' gions composant la Fe de ration de Russie sont peu-ple es par des groupes ethniques aux
caracte’ristiques € pide - miologiques spe’cifiques. Les habitants de certaines re"gions industrielles
subissent par ailleurs I’influence d’une pollution intense aux conse quences me dicales lourdes.
Enfin, plusieurs catastrophes sanitaires ont marque” la seconde moitie" du xxe sie'cle. De
nombreuses e tudes re’ centes publie’es en langue russe ont analyse’ I'influence de ces contraintes
sur la mor- phogene’se faciale et donnent un € clairage inte'ressant a’'l’e pide miologie des fentes
labiopalatines en Russie.

The genetic sequelae of the Chelyabinsk and Chernobyl radioactive contaminations

Genetic consequences of radioactive fall-outs of the Chelyabinsk plant producing plutonium (1949-
1952) and the Chernobyl accident have beenanalysed. Three powerful radioactive fall-outs caused
a population genetic dose of 682,801 cSv per 217,750 persons (the average dose was 2.25 cSv).
Individual variations were from 1-2 mSv to 1.2 Sv or more. The population genetic dose from the
Chernobyl accident was higher (32 x 10(6) man/cSv), but the individual dose was lower (mainly no
more than 1 cSv). Progenic analyses of residents of radiation contaminated areas showed no
increase in the incidence of congenital anomalies, spontaneous abortions, developmental
microanomalies, and Down syndromes (except Byelorussia). Calculations of genetic consequences
for the Ural region demonstrated that only in the most contaminated area (the average gonadal
dose was 19.5 cSv); a 4.13% increase of the spontaneous level could be observed. In all other areas
it was lessthan 1%. It isdifficult to reveal possible geneticconsequences of the Chernobyl accident
using the real sample size of the newborns. Even in the areas with fall-outs above 15 Ci/km2, the
incidence of congenital anomalies did not exceed 1% of the spontaneouslevel.

Evaluation of the impact of Chernobyl on the prevalence of congenital anomalies in 16 regions of
Europe. EUROCAT Working Group

Background: Surveillance datafrom population-based congenital anomaly registersin 16 regions of
Europe (mainly Western Europe) were analysed to assess the impact of the Chernobyl accident on
the prevalence of selected congenital anomalies.

Methods: Three cohorts of pregnancies were defined: those exposed during the first month
following Chernobyl (External Exposure Cohort), the first year (Total Exposure Cohort) and the two
subsequent years (Control Cohort). Expected numbers of congenital anomalies in these cohorts
were calculated from 1980-1985 baseline rates. Registries were grouped into three exposure
categories according to first-year exposure estimates.
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Results: There was no overall or dose-relatedincrease in prevalence in the two exposed cohorts for
Down's Syndrome, neural tube defects, other central nervous system defects or eye defects. There
was a statistically significant overall 22% (95% Cl: 13-31%) excess of Down's Syndrome in the Control
Cohort, with no dose-response relationship.

Conclusions: Chernobyl had no detectable impact on the prevalence of congenital anomalies in
Western Europe, suggesting that in retrospect the widespread fear in the population about the
possible effects of exposure on the unborn fetus was not justified. An increasing prevalence of
Down's Syndrome inthe 1980s, probably unrelatedto Chernobyl, merits further investigation.

lodine 131: biokinetics, radiation exposure and risk assessment with reference to the reactor
accident at Chernobyl

Following the reactor accident at Chernobyl, this paper describes the biokinetics of radioiodine in
man and discusses the radiation exposure resulting from intake of 131l. The risk of radiation-induced
thyroid carcinomas and of congenital abnormalities is evaluated. Assuming a linear dose/risk
relationship, one can calculate an increase in mortality from thyroid carcinomas amongst children
insouthern Germany of 100 to 101 per million children. Foradultsin southern Germany, and for the
rest of the population in Germany, the figure is considerably lower. Gonadal dose from the 131l
releasedis sosmall, compared with the annual natural radiation exposure, thatit is not appropriate
to discuss geneticeffects.

Base de datos PUBMED

Algoritmo ((Chernobyl) AND (Effect, Radiation OR stochastic
model)) AND (Cleftlip palate OR malformations)

Radiation Exposure In Pregnancy

Choosing the most appropriate imaging modality for pregnancy patients is a common clinical
guestion encountered daily. The general principleforimaging during pregnancyis similartoimaging
forthe general population, with the goal of radiation exposure being aslow as reasonably achievable
(ALARA). What is unique during pregnancy is that fetus radiation exposure is an essential factorin
deciding optimal imaging studies. Understanding of consequences of radiation exposure on a fetus,
degrees of fetal radiation exposure by each imaging modality, and techniques on reducing fetal
radiation exposure is vital in choosing the best diagnosticimaging modality. While it is crucial to
minimize fetal radiation exposure as much as possible, itis essential to remember that diagnostic
studies should not be avoided for fear of radiation exposure, especially when these studies can
dramatically change patient management. This activity will discuss the consequences of radiation
exposure on a fetus, degrees of radiation exposure by each modality, and techniques of reducing
fetal radiation exposure. Solid understanding of how each imaging modality contributes to fetal
radiation dose will significantly help in choosing the most appropriate imaging study that provides
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the best diagnostic information at the lowest level of radiation exposure. The consequence of
radiation exposure in fetuses is mostly based on observations rather than based on scientific
research. Ethical issues prohibitresearching on the fetus. Therefore, most of the data on the impact
of radiation on the fetus derives from observations of patients who suffered Japan’s Hiroshima
bombingand the Chernobyl nuclear power plantdisaster. Based on the observations made fromthe
victims of the high level of radiation exposure, the consequences of radiation exposure can
categorize into four broad groups, including pregnancy loss, malformation, developmental delay or
retardation, and carcinogenesis. Pregnancy loss most often happens when radiation exposure
happens during early gestation (less than two weeks). Malformations of body parts and
developmental delays occur during the organogenesis period (2 weeks to 8 weeks) and are
dependentonthe radiation dose. Below the thresholdlevel of radiation exposure, there is minimal
disruption of organogenesis. Above the threshold, the degree of malformationis related to the dose
of the radiation. Lastly, carcinogenesisis considered a stochastic effect. In other words, cancer can
develop at any level of radiation exposure. However, the probability of developing cancerincreases
with the increase in the dose of radiation. In the United States, the background radiation exposure
for the whole body per year is estimated to be 3.1 mSv (310 mrem). United States Nuclear
Regulation Commission (USNRC) also recommends total fetus exposure during pregnancy to be less
than 5.0 mSv (500 mrem). The fetusradiation dose below 50 mGy is considered safe and not cause
any harm. Accordingto the Centerfor Disease Control (CDC), radiation dose betwee n 50 mGy to 100
MGy isregarded inconclusive interms of impact on the fetus. Doses above 100 mGy, especially doses
above 150 mGy, are viewed as the minimum amount of dosage at which negative fetal
consequences will occur, based on observation. The majority of the diagnostic studies performed
during the pregnancy are below the threshold level. The effect of radiation exposure during
pregnancy also depends on the gestational age of the fetus. The embryo/fetus is most susceptible
to radiation during organogenesis (2 to 7 weeks gestational age) and in the first trimester. The fetus
is more resistantto the radiation during the second and third trimester. Dose between 0.05 to 0.5
Gy is generally considered safe for the fetus during the second and third trimester while it is
considered potentially harmful during the 1st-trimester fetus. Even though the fetus is more
resistant to the radiation during the second and third trimester, a high dose of radiation (greater
than 0.5 Gy or 50 rad) may result in adverse effects including miscarriage, growth reduction, 1Q
reduction, and severe mental retardation. Therefore, clinicians and radiologists should counsel the
pregnant patient regardless of the gestational age. Occupational radiation exposure for a pregnant
employee should be monitored to make sure the total amount of radiation exposure is under the
regulatory limit. According to the National Council of Radiation Protection and Measurement
(NCRP), the total dose equivalent to the embryo/fetus should not exceed 500 mRem during the
length of the pregnancy. It should not exceed 50mRem inany month during pregnancy. The practice
decision on selectingthe most appropriate imaging modality for pregnancy should have their basis
inthe expertopinions of the treatingclinician. Nonetheless, the American College of Radiology does
provide recommendations on the appropriateness of imaging modalities in accessing common
clinical conditions. Eachimaging modality is categoriesinto usuallyappropriate, may be appropriate,
and usually not appropriate. For instance, for a pregnant patient presenting with right lower
abdominal pain concerning for appendicitis, ultrasound and MRI are usually appropriate imaging
modality. CT abdomen and pelvis with or without contrast is categorized as may be appropriate.
Abdominal radiograph, Tc-99m WBC scan, and fluoroscopy contrast enema are considered usually
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not appropriate. The American College of Radiology appropriateness criteria provides the current
practice policiesand guidelinesinthe US regarding imaging in pregnant patients.

Cleft lip and cleft palate birth rate in Bavaria before and after the Chernobyl nuclear power plant
accident

Background: Cleftlip and palates (CLP) occur with a frequency of between 1 and 2 casesin 1000 live
births and thus belongto the most frequent congenital anomalies. In the former German Democratic
Republic (GDR), records covering 1967-1989 for CLP newborns show a 9.4% increase of the
prevalence of CLP from 1987 to 1989, possibly due to Chernobyl. DATA AND STATISTICAL METHOD:
In Bavaria, all congenital malformations in children's hospitals have been recorded from 1984 to
1991. Among these data, 1324 cases with CLP were found. A spatial-temporal analysis aimed at
uncoveringapossible association of the CLP occurrence with the Chernobyl fallout on adistrictlevel,
as well as a synopticanalysis of the GDR and Bavarian data, were carried out.

Results: In Bavaria, from October 1986 to December 1990, the CLP frequency increased by 9.5%
(p=0.10) relative to the trend as computed from the remaining years. The association of CLP rates
with fallouton a district level is reflected by asignificant relative risk (RR) per kBg/m(2) of RR=1.008
(p=0.03). A synoptic analysis of the Bavarian data and the GDR data restricted to the overlapping
time window from 1984 to 1989 discloses a simultaneous significantjump of the CLP prevalence by
8.6% (p=0.02) after1986.

Conclusion: The presumption of a long-term increase of CLP after exposure to Chernobyl fallout is
corroborated by the analysis of the Bavarian congenital malformation data

Before and after Chernobyl Accident (Memoirs, Researches Hypotheses

In the first part of the article the results of studies performedin the 1970-1980s on the progeny of
irradiated animals (drosophila, mouse, rat) are presented. It was found that exceptsevere disorders
in this progeny named non target genetic radiation effects were observed (genome instability,
increased cancer risk, impaired fitness) which were similarto the late somatic radiation eff ects. The
hypothesis on the likeness of pathogenic nature of somatic and geneticeffects of ionizing radiation
was proposed. Comparison of effects of parental irradiationin humans and animals gave reason to
propose that the frequency of severe disorders observed in the progeny (stillbirth, birth defects etc.)
depends on the reproductive potential of a species. In the second part of the article the
reminiscenceson the author's work in Chernobyl in 1987 are presented. The last part is devoted to
description of the main results, obtained in the post Chernobyl period in the frames of various
national and international projects.

De novo congenital malformation frequencies in children from the Bryansk region following the
Chernobyl disaster (2000-2017)

Background: lonizingradiation and chemical pollution can disrupt normal embryonicdevelopment
and lead to congenital malformations and fetal death. We used official government statistical data
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for 2000-2017 to test the hypothesis that radioactive and chemical pollutants influenced the
frequency of de novo congenital malformations in newborns of the Bryansk region of southwest
Russia.

Methods: A variety of statistical approaches were used to assess congenital malformation
frequencies including the Shapiro-Wilk test, White's homoscedasticity test, Wilcoxon T-test,
Spearman's rank correlation test, and the inversely proportional regression.

Results: We found that the frequency of polydactyly, multiple congenital malformations, and the
frequency of de novo congenital malformations in newborns were significantly higher (p = 0.001-
0.054) in regions with elevated radioactive, chemical and combined contamination. Polydactyly,
multiple congenital malformations, and the sum of all congenital malformations were 4.7-7.4 times,
2.5-6.8 times, and 3.5-4.6 times higher in contaminated regions in comparison with the control
group. The combination of both radioactive and chemical pollutants led to significantly higher
frequencies of multiple congenital malformations when compared to regions with only one
pollutant (radiation alone: 2.2 times, p = 0.034; chemical pollutants alone: 1.9 times, p = 0.008)
implying that the effects of these stressors were at minimum additive. Although there was a trend
for decreasing frequencies of multiple congenital malformations during the 2000-2017 period in
areas of combined pollution, the opposite was true for regions with radioactive or chemical
pollutants alone. However, overall, our models suggest that the frequency of multiple congenital
malformations in areas of combined pollution will significantly (p =0.027) exceed the frequendes
observed for regions containing radioactive or chemical pollutants alone by 39.6% and 45.7%
respectively, by 2018-2023.

Conclusion: These findings suggest additive and potentially synergistic effects of radioactive and
chemical pollutants on the frequencies of multiple congenital malformations in the Bryansk region
of southwestern Russia.

Karyopathological traits of thyrocytes and exposure to radioiodines in Belarusian children and
adolescents following the accident at the Chernobyl nuclear power plant

The Belarus-American (BelAm) thyroid study cohort consists of persons who were 0-18 years of age
at the time of exposure to radioactive iodine falloutfrom the 1986 Chernobyl nuclear power plant
accident and who have undergone serial thyroid screenings with referral for fine -needle aspiration
biopsy (FNAB) using standardized criteria. We investigated thyrocyte nuclear abnormalities in
cytological samplesfrom FNABs in 75 BelAm subjects with single and multiple thyroid nodulesand
47 nodular goiter patients from Leningrad, Russia, unexposed to Chernobyl fallout. Nuclear
abnormalities examined included internuclear chromosome bridges and derivative nuclei with
broken bridges (i.e., "tailed" nuclei), which are formed from dicentric and ring chromosomes and
thus may be cellular markers of radiation exposure. Among subjects with single-nodular goiter,
thyrocytes with bridges were presentin 86.8% of the exposed BelAm cohort compared with 27.0%
of unexposed controls. The average frequency of thyrocytes with bridges and with tailed nuclei was
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also significantly higher in the BelAm subjects than in controls. Among subjects with multinodular
goiters, thyrocytes with bridges were presentin 75.7% of exposed BelAm patients compared with
16.7% of unexposed controls; thyrocytes with tailed nuclei were observed in all of the BelAm
subjects but in only 40% of controls, and the mean frequencies of bridges and tailed nuclei were
significantly higher in the exposed group. Unusually, long bridges were detected in 29% of BelAm
patients with single-nodular goiters and 35% of those with multinodular goiters, while no such
abnormalities were observed among patients from the Leningrad region. In the exposed subjects
from BelAm, we also found positive correlations between their estimated dose of lodine-131 from
Chernobyl falloutand the frequency of tailed nuclei (p = 0.008) and bridges (p =0.09). Further study
is needed to confirm that these phenomena represent consequences of radiation exposure in the
human organism.

Changes in health status of child population of Ukraine after Chernobyl catastrophe

Introduction: The article is concerned with problems of morbidity of children and infant mortality
during the latest 30th years after Chernobyl catastrophe. The 30th anniversary of the Chornobyl
disasteris a stage that determinesthe analysis of its consequences, the assessment of the effects of
radiation, the impact of the accident factors on the health of the population of the most affected
countriesand on global processes.

The aim: To study the condition of child population of regions of Ukraine, which were contaminated
by radionuclidesinthe result of Chernobyl catastrophe.

Material and methods: Statistic assessment and epidemiological analysis were used to analyze
materials of the investigations.

Conclusions: Results of comparative analysis demonstrate the stabile increase of morbidity level as
residents of regions of TRC. Abnormalities of respiratory system present the first group of the
morbidity among children. The morbidity level of blood and blood forming diseases, tumors
formation, diseases of endocrine system, digestive disorders, metabolism disorders significantly
increases. The level of child population morbidity after Chernobyl catastrophe increasesin 3.2 times.
Respiratory diseases are involved in the first place in this structure.Introduction: The article is
concerned with problems of morbidity of children and infant mortality during the latest 30th years
after Chernobyl catastrophe. The 30th anniversary of the Chornobyl disaster is a stage that
determinesthe analysis of its consequences, the assessment of the effects of radiation, the impact
of the accident factors on the health of the population of the most affected countries and on global
processes.

The aim: To study the condition of child population of regions of Ukraine, which were contaminated
by radionuclidesinthe result of Chernobyl catastrophe.

80




Material and methods: Statistic assessment and epidemiological analysis were used to analyze
materials of the investigations.

Conclusions: Results of comparative analysis demonstrate the stabile increase of morbidity level as
residents of regions of TRC. Abnormalities of respiratory system present the first group of the
morbidity among children. The morbidity level of blood and blood forming diseases, tumors
formation, diseases of endocrine system, digestive disorders, metabolism disorders significantly
increases. The level of child population morbidity after Chernobyl catastrophe increasesin 3.2times.
Respiratory diseases are involved in the first place in this structure.

Chronic radiation exposure in the Rivne-Polissia region of Ukraine: implications for birth defects

Objectives: The health effects of chronic low-dose radiation exposure remains a controversial
guestion. Monitoring after the Chernobyl nuclear accident in Ukraine suggested that chronic low-
dose radiation exposure was not linked to cancer mortality amongthe general population. However,
elevatedrates of birth defects in contaminated compared to uncontaminated regions suggest that
exposure toradiationin utero mightimpact developmentand that chronicradiation exposure might
representan underestimated risk to human health.

Methods: We sought to determine current radiation exposure routes in Rivne-Polissia, a region of
Ukraine contaminated by the Chernobyl accident. This represents afirst step toward comprehensive
studies of the effects of chronicradiation exposure on human health. We designed and administered
a dietary and activity survey to 344 women in Polissia. We assessed types and sources of food
consumed, types of outdoor activities, and alcohol intake.

Results: Alcohol intake was low and alone does not account for the observed high rates of birth
defects. Wild foods, especially mushrooms and berries, and locally produced foods, especially milk
related, were major radiation exposure routes. Additionally, women were exposed to radiation
through inhalation while burning grasses and potato vines in fields, and wood for cooking and
heating.

Conclusions: Twenty four years after the Chernobyl accident, women continue to be chronically
exposedtolow-dose radiation at levels exceeding current recommendations. This might contribute
(especially synergistically with alcohol consumption and micronutrient deficiencies) to higher
prevalence of birth defectsin areas of Ukraine with high levels of radiation contamination compared
to uncontaminated areas.

Facial cleft birth rate in former East Germany before and after the reactor accident in Chernobyl
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Cleftlip palates (CLP) are caused by avariety of factors. lonizing radiationis only one of these factors.
The meltdown of the nuclear reactor at Chernobyl on April 26, 1986, and the subsequent radioactive
fallout did not cause any acute radiation sickness in Germany. Nevertheless, in West Berlin a
significantincrease of trisomy-21 cases was reported in births 9 months after the Chernobyl reactor
accident. In our study we analyzed the influence of the radioactive fallout after the Chernobyl
disaster on the rate and regional distribution of CLP newborns in the former German Democratic
Republic (GDR). In contrast to the Federal Republic of Germany an ongoing malformation register
for CLP newborns had existed in the former GDR since 4 July 1967. Environmental data were
collected from national and international environmental authorities and atomic energy agencies.
Population statistics were taken from the statistical year-book of the former GDR. During a 10-year
period from 1980 to 1989, the average numberof CLP newbornsinthe GDR was 1.88 per 1,000 live
births. A significant prevalence increase was recorded in 1983, 1987 und 1988. In comparison to the
mean rate in the period from 1980 until 1986, 1987 demonstrated an increase of 9.4%. Regional
prevalence increases were seen in the three northern districts of Schwerin, Rostock and
Neubrandenburg, where the radioactivity measurements in general showed higher levels of the
radionuclides caesium-137 und strontium-90 than in other districts. Owing to the comprehensive
malformation register for CLP patientsin the GDR, this isthe first study for Germany, analyzingthe
CLP rate before and afterthe falloutin Chernobyl. The results support the allegation of the influence
of radiation-induced increase of CLP newborns after the Chernobyl reactor accident.

The evidence of radiation effects in embryos and fetuses exposed to Chernobyl fallout and the
guestion of dose response

Current legal frameworks for radiation exposure limits are based on the risk models of the
International Commission on Radiological Protection (ICRP). In Publication 90 (2003), ICRP presents
a safe (threshold) dose range of up to 100 mSv for radiogenic effects resulting from in utero
exposure and bases this conclusion on the findings in Hiroshima and Nagasaki. However, a variety
of observations of congenital malformations, fetal loss, stillbirths and infant deaths, as well as of
Down's syndrome and other health defects in children after the Chernobyl accident exposures
suggest that the A-bomb survivor data are incomplete. The Chernobyl findings are generally
marginalized or even denied because of the low values of the estimated human exposures and the
inconsistency of the results with the accepted risk models. One explanationfor the observationsis
that physical dosimetric models have underestimated the effective exposure. This possibility is
supported by biological dosimetryinthe contaminated regions. The assumptions about effects after
in utero exposure by incorporated radionuclides need to be revised.

Malformations in a chornobyl-impacted region

Objective: One of the populations most exposed to chronic low-dose radiation from Chornobyl
(Chernobylin Russian) livesin Polissia, the region representing the northern half of Rivne Province
(Oblast) in Ukraine. Here the patterns and population rates of malformations are reported and
possible etiologicfactors and regional contrasts are explored.
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Patients and methods: Malformations, as defined by international standards, noted among all 96
438 birthsin Rivne between 2000 and 2006, were analyzed statistically. Contrasts of ratesin Polissia
compared with the rest of Rivne also were investigated.

Results: The overall rate of neural tube defects in Rivne is among the highest in Europe (22.2 per
10,000 live births). The rates of conjoined twins and teratomas also seemto be elevated. In Polissia,
the overall rates of neural tube defectsare even higher (27.0 vs 18.3, respectively; oddsratio: 1.46
[95% confidence interval: 1.13-1.93]), and the rates of microcephaly and microphthalmia may also
be elevated.

Conclusions: The malformation patterns observed suggest early disruptions of blastogenesis,
manifesting as alterations of body axes, twinning, duplications, laterality, and midline formation.
The results are sufficiently compelling to justify continuing and expanding this investigation of
malformationsin chronic low-dose radiation-impacted regions of Ukraine.

Incidence of congenital anomalies in 2 communities in Croatia before and after the Chernobyl
nuclear accident

The Institute for Medical Protection of Mothers and Children, being regional centre of European
registry of congenital malformations (EUROCAT) since 1982, registers congenital anomalies in
municipals of Varazdin and Rijeka. Following the nuclear disaster of Chernobyl, there were
numerous articles published mainly in daily newspapers, pointing to the increased number of
malformations, particularly to Down's syndrome, due to additional irradiation imposed on
population. Through this study we wanted to find out whetherin Varazdin and Rijeka, following the
Chernobyl's accident, there has been any increase of congenital anomalies and whetherourre gional
and EUROCAT registry have been adequate to find out genetic effects of small doses of ionizing
radiation. The total incidence of registered congenital anomaliesin Varazdin and Rijekain previous
four-yearperiod, amounted to 12.97%, while following Chernobyl, itamountedto 12.7%. Not even
nine marker malformations, including Down's syndrome, show any statistically significantincreased
number of malformations, a year after this nuclear accident. In 18 EUROCAT registries, on almost
half a million of newly born children and foetuses, conceived before and after May 1, 1986, the
frequency of Down's syndrome and congenital malformations of central nervous system and eyes
has been compared. There have been no important differences between two compared groups, and
the rate of Down's syndrome was 1.26% before, and 0.91% afterthe accident. Anticipated stochastic
genetic effects of measured and estimated additional doses of radiation imposed to our and
Western European populations are too small to be found out neither by regional nor by EUROCAT
registries.

Congenital malformations among newborns and developmental abnormalities among human
embryos in Belarus after Chernobyl accident

Evaluation of the effects of radioactive contamination on human populations is important for an
understanding of the presentand future risk forhuman health, including the geneticrisk. This review
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centers on the results of population monitoring of developmental anomalies among human
embryosand congenital malformationsamong newborninthe Republicof Belarus before and after
Chemobyl accident. The data revealed that the incidences of developmental anomalies and
congenital malformation from the mostly radionuclide-contaminated rural regions of Belarus
reliably exceed the indicesin control areas.

Birth defectsin Norway by levels of external and food-based exposure to radiation from Chernobyl

In Norway, external doses of radiation resulting from fallout from the Chernobyl nuclear accident
were estimated from detailed measurements, including soil deposition patterns. Internal doses
were estimated from measurements of radioactive cesium in meat and milk supplies. The doses
were calculated as average monthly doses for each of 454 municipalities during 36 consecutive
months after the accident in spring 1986. Prospectively collected dataon all newborns listedinthe
Medical Birth Registry of Norway who were conceivedinthe period May 1983-April 1989 were used
to assess possible dose-response relations between estimated external and food-based exposures
and congenital malformations and some other conditions. A positive association was observed
between total radiation dose (external plus food-based) and hydrocephaly, while a negative
association was observed for Down's syndrome. However, animportant conclusion of the study was
that no associations were found for conditions previously reported to be associated with radiation,
i.e., small head circumference, congenital cataracts, anencephaly, spinabifida,and low birth weight.
Potential sources of bias, including exposure misclassification and incomplete ascertainment of
cases, are discussed.

Changes inregistered congenital anomaliesin the Republic of Belarus after the Chernobyl accident

A descriptive analysis of birth defects and malformations was performed to assess whether the rates
of these defects correlate with the geographic areas of Belarus that received different levels of
137Cs contamination resulting from the Chernobyl catastrophe. Since this accident in 1986, the
frequency of both congenital and fetal abnormalities in the Republic of Belarus has apparently
increased. This increase is most prominent in areas with at least 555 9Bg/m2 radioactive
contamination, although it has not been possible to correlate the individual dose received by a
pregnant woman with the incidence of congenital malformations. The types of anomalies that were
most increased in frequency were multiple congenital malformations, polydactyly, and reduction
limb defects. These malformations are commonly associated with dominant new mutations.
Chromosomal disorders such as occur in Down syndrome were notincreased in frequency, norcould
teratogenic effects be attributed to exposure to ionizing radiation. Preventive measures have
apparently reduced the number of births with congenital abnormalities but have had no apparent
effect on the frequency of fetal defects. Results of our analysis are consistent with the hypothesis
that ionizing radiation released during the Chernobyl accident may have placed fetuses and
neonates at risk for congenital malformations. Epidemiological studies are now required to
determine whether a mother's radiation dose correlates with congenital malformations in her
children.

Congenital malformations among offspring of the liquidators of the consequences from Chernobyl
accident
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The frequency and the structure of congenital malformations at children of the liquidators of the
consequences from Chernobyl accident, undergone to an external scale gamma-irradiationin dozes
up to 25 cGy. In total is surveyed 2379 newbornat whichis revealed 318 intrauterine development
defects. The received results are compared to the earlier published data on birth of congenital
malformations in families of the fathers who have undergone to an irradiation in connection with
professional activity at the enterprises of a nuclear industry, with emergency irradiation, with
irradiation as a result of explosions of nuclear bombs in Japan, and are discussed from positions of
the basic rules (situations) of radiating genetics. Total frequency, the frequency of forms 21 of
inherent defects of development, taken into account in the International register of congenital
malformations and frequency 9 forms heaviest of congenital intrauterine development defects with
the high contribution mutation components at children of the liquidators authenticallyis higher than
on the average on Russian Federation. The dependence of the frequency congenital malfor mations
at children from dozes of an irradiation of the fathers--liquidators is revealed. The curve of
dependence of the frequency of congenital malformations from time, past after work up to
copulation carries arched character with peak of rise of frequency of congenital malformationsin 2-
3 years and decrease in 6-7 years.

The Chernobyl accident, congenital anomalies and other reproductive outcomes

Studies of the association between the Chernobyl accidentin April 1986 and reproductive outcome,
with particular reference to congenital anomalies, are reviewed. All of the studies so far have been
based on the detection of a change in frequency overtime. An increased frequency of trisomy 21 in
the former West Berlin in January 1987, and increases in the frequency of neural tube defectsin
several small hospital-based series in Turkey, are not confirmed in larger and more representative
seriesin Europe. No clear changesin the prevalence at birth of anomalies which might be associated
with the accident are apparent in Byelorussia orthe Ukraine, the republics with the highest exposure
to fallout. However, these data are difficult tointerpret as the methods of acquisition have not been
described and they have not yet been reported in full. Thus, there is no consistent evidence of a
detrimental physical effect of the Chernobyl accident on congenital anomalies. This is also the case
for other measured outcomes of pregnancy. There is evidence of indirect effects--an increase in
induced abortions substantial enough to show as areductionintotal births, due to anxieties created.
Data are not available onthe reproductive outcomes of women pregnant at the time of the accident
who were evacuated from the 30 km zone of immediate contamination, of workers in the plant at
the time of the accident or of decontamination workers. Moreover, no data are available from
several of the other countries closestto the Chernobyl area.

Pregnancy outcome in Finland after the Chernobyl accident

The explosion at the Chernobyl nuclear power plant caused radioactive fallout in Finland in April-
May 1986. The fallout was unevenly distributed geographically, and, accordingly, the country was
divided into 3 fallout zones. Whole-body radioactivity measurements of randomly chosen persons
showed that the regional differences prevailed throughout the following 2 years. Data for legal
abortions, registered congenital malformations as well as preterm births and stillbirths of
malformed children were collected. The corresponding expected figures were obtained from
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statistics from 1984 and 1985. No differences in the expected/observed rates of the above
parameters were detected.

PIP: The effects of the 1986 Chernobylaccidenton Finland are reported. Legal abortions, registered
congenital malformations, preterm births, and stillbirths showed no differencesin observed vs.
expected rates afterthe accident. The limitations are that the population base is small, the detection
systemisincomplete, noreliabledataare available on early abortions, and germinal mutations were
not presently analyzed. Measurement of radiocesium (Cs 134 and 137) was accomplished by the
Research Institute for Social Security with a stratified random sample of 380 people.5 fallout zones
differentiated groups, which were then collapsed into 3 groups. Regional differences in levels
persistedinto 1988. The Finnish Register of Congenital Malformations provided the compulsory data
on congenital malformations. The 3 groups (children born before the accident in 1984-85, in the
latter half of 1986, and in 1987) were analyzed in the 3 zones during 2 study periods (August-
December 1986 and January-December 1987). Monthly analysis of induced abortions showed no
increase following the accident. There was a slight decrease in births betwee n January and March
1987, which is believed to be related to anxiety reinforced by public advice. There were no
differences between expected and observed congenital defectsinthe 2 study periods. Pretermand
stillbirths followed asimilar pattern. The analysis showed no association between the temporal and
spatial variations in radioactivity and variable incidence of congenital malformations.

Chernobyl's public health consequences

Problems complicatinga full assessment of the effects from Chernobyl included official secrecy and
falsification of medical records by the USSR for the first 3.5 years after the catastrophe and the lack
of reliable medical statistics in Ukraine, Belarus, and Russia. Official data concerning the thousands
of cleanup workers (Chernobyl liquidators) who worked to control the emissions are especially
difficultto reconstruct. Using criteria demanded by the International Atomic Energy Agency (IAEA),
the World Health Organization (WHQ), and the United Nations ScientificCommittee on the Effects
of Atomic Radiation (UNSCEAR) resulted in marked underestimates of the number of fatalitiesand
the extentand degree of sickness among those exposed to radioactive fallout from Chernobyl. Data
on exposures were absent or grossly inadequate, while mounting indications of adverse effects
became more and more apparent. Using objective information collected by scientists in the affected
areas--comparisons of morbidity and mortality in territories characterized by identical
physiography, demography, and economy, which differed only in the levels and spectra of
radioactive contamination--revealed significantabnormalities associated with irradiation, unrelated
to age or sex (e.g., stable chromosomal aberrations), as well as other genetic and nongen etic
pathologies.

Morbidity in a large cohort study of children born to mothers exposed to radiation from Chernobyl

Reproductive health wasreviewed in fouroblasts of the Republicof Belarus that were either heavily
exposed (Mogilev and Gomel) or lightly exposed (Brest and Vitebsk) to ionizing radiation after the
meltdown of a nuclearreactor in Chernobyl. A retrospective analysis was conducted on pregnancies
occurring betweenJanuary 1, 1982, and December31, 1990, and a comparison of results was made
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between pregnancy outcomes prior to and after the meltdown for individuals residing in heavily
exposed and lightly exposed oblasts. Pregnant women who resided in heavily exposed oblasts
appeared to be at risk for development of toxemia, renal insufficiency and anemia. Neonates born
in heavily contaminated areas were apparently at risk for development of anemia and congenital
malformationsand perinatal death. In addition, a cohort of 757 neonates, 0-18 months old, with a
normal physical examination, was identified for laboratory analysis of hematological,
immunological, endocrinological and nutritional status. Decreased levels of copper and zinc were
documented in erythrocytes from neonates from heavily contaminated oblasts, findings that may
be related more to inadequate nutrition than to radiation exposure. Increased absolute "null"
lymphocyte numberand diminished absolute Tlymphocyte numberwith areductioninthe "helper"
(i.e., T4) subclass of T cells were evident in neonates born-in heavily exposed oblasts. Geographic
differencesinreproductive healthand immune status are apparent in Belarus that may be related
to radiation exposure. Additional studies are required to exclude confounding variables and possible
selection bias.

4 years after Chernobyl: medical repercussions

The nuclearaccidentat Chernobyl accounted foran acute radiation syndrome in 237 personson the
site. Triage was the initial problem and was carried out according to clinical and biological criteria;
evaluating the doses received was based on these criteria. Thirty one persons died and only 1
survived a dose higher than 6 Gy. Skin radiation burns which were due to inadequate
decontamination, greatly worsened prognosis. The results of 13bone marrow transplantations were
disappointing, with only 2 survivors. Some time after the accident, these severelyirradiated patients
are mainly suffering from psychosomatic disorders, in the USSR, some areas have been significantly
contaminated and several measures were taken to mitigate the impact on population: evacuating
135,000 persons, distributing prophylacticiodine, establishing standards and controls on foodstuff.
Radiation phobiasyndrome which developedin many persons, is the only sanitary effect noticed up
to now. Finally, in Europe, there was only an increase in induced abortions and this was totally
unwarranted. If we consider the risk of radiation induced cancer, an effect might not be
demonstrated.

Fallout from the Chernobyl nuclear disaster and congenital malformations in Europe

Investigators estimate that the population exposure that resulted from the Chernobyl falloutisin
the range of natural background radiation for most European countries. Given current radiobiologic
knowledge, health effects-if any-would not be measurable with epidemiologic tools. In several
independent reports, however, researchers have described isolated peaks in the prevalence of
congenital malformations in the cohort conceived immediately after onset of the fallout. The
consistency of the time pattern and the specific types of malformation raise concern about their
significance. In this study, the author summarizes findings from Turkey, Belarus, Croatia, Finland,
Germany, and other countries, and implications forradiation protection and publichealthissues are
discussed.

Epidemiological survey of the medical consequences of the Chernobyl accident in Ukraine
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The characteristics of the contamination resulting from the Chernobyl accident are defined, as a
basis for epidemiological investigations. Due to loss of integrity of the nuclear fuel and thermal
buoyancy from fire and nuclear heating, a large quantity of radioisotopes were released over a
period of up to 16 days. The areas affected were very large, 37 million hectares in Ukraine alone.
About 5 million persons were affected in one way or another, over2 million of themin Ukraine. For
registration and follow-up of health consequences from the accident, 4 main groups were
distinguished, namely: (1) the participants in the containment of the accident and its cleanup
("liquidators"); (2) evacuees; (3) residents of contaminated areas; and (4) children born to parents
with significant radiation exposure. Registration and epidemiological follow-upin the former USSR
and the three republics afterwards are presented with an emphasis on Ukraine. Considering the long
incubationtimesforsome of the expectedillnesses and relativelylow average doses, the difficulties
of confirming significant effects become evident. For example leucosis morbidity among cleanup
personnel withina 30 km zone around the accident was 3.4 per 100,000 before the accident and 7
per 100,000 afterwards. The question of the statistical significance of such numbers is discussed by
the authors, in the context of confounding factors. For some of the observed effectsit has already
been established that stress and anxiety caused by the accidentand living conditions inthe affected
areas are the principal cause rather than radiation. According to the authors, more detailed
retrospective and prospective epidemiological studies are needed in the future, in order to clarify
the causes of observed health effects.

Radiation effects on the population of Belarus after the Chernobyl accident and the prediction of
stochastic effects

Evaluation of conditions of exposure during the post-accident period makes it possible to identify
two periods in the radiation exposure of Belarus's population. As a result of our investigations we
obtained data about doses for fourdifferent categoriesinthe exposed population: peoplewho lived
in the contaminated territories without evacuation and relocation; evacuated people: cleanup
workers ("liquidators"); and people who were exposedin childhood, especially for thyroid exposure.
The total doses for these categories in different time periods were analysed. Evaluation of doses
received by the Belarusian population due to the Chernobyl accident shows no evidence of doses,
that could lead to the deterministicconsequences of radiation exposure. For all exposed groups we
made predictions about different types of stochastic consequences of exposure.

The congenital anomalies registry in Belarus: a tool for assessing the public health impact of the
Chernobyl accident

A national population-based malformation registry (BNR) has been in operation since 1979 in
Belarus, one of the countries most heavily exposed to the contamination from the Chernobyl
accident of 26 April 1986. We describe its methodology and its compliance with established criteria,
evaluate the completeness of its reporting, and analyze the data collected in four administrative
regions with contrasting contamination levels from 1983 through 1999. Nine easily diagnosed
malformations have been monitored since 1983. Reporting completeness exceeds 85% for all
periods and all regions. In all periods, the prevalence at birth of these malformations was lowerin
the most contaminated regions and showed a similar positive time trend in areas of low and high
contamination. We conclude that the BNR is a reliable tool for studying the possible effects on
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congenital malformations caused by the Chernobyl accident. Although the trend we observed may
be explained by betterascertainmentand prenatal diagnosis, a real increase cannot be ruled out.

Health state and physical development of children prenatally exposed to radiation as a result of
Chernobyl accident

1144 childrenwhich had been exposed to radiation at the stage of their intrauterine life have been
observed. Assessment of their health state and physical development has been carried out.
Radiation dosesload on thyroid gland of fetuses varied from 0.01 till 3.34 Gr, whole -body irradiation
doses varied from 10.0 till 376.0 mZb. The level of health state of children exposed during their
intrauterine life to radiation was lower at all stages of postnatal ontogenesis than that one of
children of the control group. A presence of a definite correlation ratio between whole -body
irradiation doses of fetuses and development of chronical somatic pathology in children was
established during the study. It was noted that frequency of abnormalities of physical development
and chronical somathic pathology increased after a thyroid gland of the fetuses had been exposed
to radiation dosed from 0.36 to 0.75 Gr.

Birth prevalence of congenital malformations in Bavaria, Germany, after the Chernobyl accident

This study considers whetheror not exposure to radioactive fallout from the Chernobyl accident led
to anincreased prevalence of congenital malformationsininfants bornin Bavaria, the German state
withthe highestlevels of contamination afterthe accident. The odds ratios for major malformations
after the accident relative to before were used as indicators for adverse health effects. Since
measurements of caesium in soil showed that contamination was considerably higher in Southem
Bavaria than in Northern Bavaria, the odds ratios were calculated for both regions separately.
Analysis did not show a significantincrease in any of the odds ratios of the selected malformations
in Southern Bavaria as compared to Northern Bavaria. Consequently, this study provides no
evidence that radiation from Chernobyl caused an increase in the birth prevalence of major
congenital malformations.

Selective monitoring for a Chernobyl effect on pregnancy outcome in Kiev, 1969-1989

The aim of thisinvestigation was to determine the frequency of adverse pregnancy outcomesin Kiev
during the period surrounding the Chernobyl accident on April 26, 1986. Additional effective
equivalent doses resulting from the catastrophic irradiation in 1986-1991 was 8.04 mSv for Kiev
inhabitants. We retrospectively analyzed the archives of the two largest obstetric hospitals between
1969 and 1990. Spontaneous miscarriages, congenital anomalies, and perinatal mortality varied
during the two decades without any pronounced changes in any direction. Additional long-term
follow-upisneededtodetermine mutagenicor carcinogenic effects.

Frequency of congenital abnormalities in Hungary after the Chernobyl nuclear power accident

Introduction: The only positive result of earlier Hungarian teratological investigations on
consequences of Chernobyl nuclear power station accident was the description of increased
prevalence of birth with less than 2500 g body weight. It was attributed to the concern of the
pregnant women, not to the direct effect of ionising radiation.
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Aim:The presentstudyaimedtorefine the earlierresults by application of sensitive epidemiological
techniques.

Method: The exposure data observed in the 150 districts of Hungary were correlated with the
prevalence of Down syndrome by geographical information system and the monthly detected
prevalences were analysedinthe function of exposure.

Results: The ecological investigation on geographical inequalities revealed that there is no
correlation between the district level exposure and Down syndrome prevalence. The time trend
analysison monthly data showed no exposure-related elevation of Down-syndrome occurrence.

Conclusion: The results supported the earlier conclusions of the studies that the Chernobyl accident
related exposure did not elicited detectable increase of Down syndrome.

Incidence of developmental defects in human embryos in the territory of Byelarus after the
accident at the Chernobyl nuclear power station

The incidence of developmental abnormalities (DA) among5 to 12-week human embryos collected
in Minsk during abortions before the Chernobyl'accident was compared to that in Minsk, Mogilev,
and southeastern districts of Gomel' and Mogilev regions before and after the accident. The
incidence of DA among human embryosfrom the most radionuclide -contaminated rural regions of
Byelarus exceeds that of the control group and of the urban population afterthe Chernobyl'accident
by a factor of 1.5-2. The mutageniceffectof irradiationis the most probable cause of the increased
DA frequency. These data suggest that recording of DA in embryos obtained by medical abortionsis
a new promising approach to the monitoring of genetic consequences of irradiation in human
populations.

Health effects resulting from the Chernobyl accident

This article reviews the health effects of the Chernobyl accident. The clearest effect to be seen to
date is the dramatic increase inthyroid cancer in children. The evidence forincreased leukaemiais
less clear, but there are indications of increased leukaemia incidence in Russian clean-up workers.
There is also evidence of increasesin breast cancer, cataract and cardiovascular disease. However,
to date the largest publichealth problem caused by the accident is the mental health impact.

The incidence of congenital developmental defects among the newborn infants of Rivne Province

A study was made of frequency of developmental defectsamongnewborn babiesin Rivne Province
and two its regions (the northern territories relatively free from contamination and those affected
by radioactive contamination) that are under control because of the Chernobyl accident. Variations
inthe frequency of developmental defects (DD) overthe studied period (1985-1997) inthe province
averaged 153 to 372.8 per 10,000 newborns, i.e., the parameter increased more than 2.4-fold. In
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the controlled regions it averaged 163 to 401.1 per 10,000 neonates (an increase 2.5 as much). A
linearincrease in DD prevalence might be related both to effects of adverse environmental factors
and improvementin diagnosis and registration of pathological states. Retrospectively, 17 DD forms
were registered, which, according to the European Register, were grouped under the heading "old
defects", and 16 forms placed in the category "new defects". Comparison of DD prevalence with
data of the European Register showed that, on the whole, prevalence of some DD among neonates
in Rivne Province over the stated period (1985-1997) corresponds to analogous indicesin other
regions of Europe.

Base de datos PUBMED

Algoritmo ((Chernobyl) AND (Cleft lip palate OR
malformations)) AND (('chernobyl accident'/exp OR
'chernobyl accident') AND 'air pollution' AND 'cleft

lip')

Les fentes labiopalatines et I’environnement en Russie

Les 89 re gions composant la Fe de ration de Russie sont peu-ple es par des groupes ethniques aux
caracte ristiques € pide - miologiques spe’cifiques. Les habitants de certaines re’gions industrielles
subissent par ailleurs l'influence d’une pollution intense aux conse quences me dicales lourdes.
Enfin, plusieurs catastrophes sanitaires ont marque’ la seconde moitie’ du xxe sie'cle. De
nombreuses e tudes re’ centes publie es en langue russe ont analyse’ I'influence de ces contraintes
sur la mor- phogene’se faciale et donnent un € clairage inte' ressant a'l’e pide miologie des fentes
labiopalatinesen Russie.

Base de datos PUBMED

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND ‘air pollution' AND 'cleft lip'

Les fentes labiopalatines et I’environnement en Russie

Les 89 re gions composant la Fe de ration de Russie sont peu-ple es par des groupes ethniques aux
caracte ristiques € pide - miologiques spe’cifiques. Les habitants de certaines re gions industrielles
subissent par ailleurs I’'influence d’une pollution intense aux conse quences me dicales lourdes.
Enfin, plusieurs catastrophes sanitaires ont marque’ la seconde moitie’ du xxe sie'cle. De
nombreuses e tudes re’ centes publie’ es en langue russe ont analyse” I'influence de ces contraintes
sur la mor- phogenese faciale et donnent un € clairage inte'ressant a'l’e pide miologie des fentes
labiopalatinesen Russie.
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Base de datos PUBMED

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND ‘air pollution'

Pregnancy and labor in women in the region of the accident at the Chernobyl Atomic Electric

Power Station

The authors analyze the tentative results of a multiprofile study, includingareview of labor
histories, examinations of pregnantwomen and parturients, measurements of fetoplacental
hormones, study of the immunity status and microbiocenosis of the mothers and newborns, living
in the first (up to 15 Ci/km2) and second (15 to 40 Ci/km2) zones of radioactive contamination. The
detectedsshifts of a compensatory nature were found mostly inwomen livinginthe firstzone. The
disordersfound inthe women livinginthe second zone evidenced adecrease of the defense
potential of the body, this necessitating nonspecificand correcting therapy during pregnancy, in
labor and the postpartum period

On protecting the inexperienced reader from Chernobyl myths

The health and environmental consequences of the Chernobyl accident continue to attract the
attention of experts, decision-makers and the general public, and now these consequences have
beengivenaddedrelevance by the similaraccidentin 2011 at the Fukushima-1nuclear power plant
(NPP) in Japan. Expert analysis of radiation levels and effects has been conducted by international
bodies--UNSCEARin 2008 and the Chernobyl Forum during 2003-5. At the same time, three Russian
and Belarusian scientists, Yablokov, Nesterenko and Nesterenko (2009 Chernobyl. Consequences of
the Catastrophe for People and the Environment (New York: Annals of the New York Academy of
Sciences)) published both in Russian and English a substantial review of the consequences of
Chernobyl based mostly on Russian-language papers. In this book, they suggested a departure from
analytical epidemiological studiesin favour of ecological ones. This erroneous approach resultedin
the overestimation of the number of accident victims by more than 800 000 deaths during 1987 -
2004. This paper investigates the mistakes in methodology made by Yablokov et al and concludes
that these errors led to a clear exaggeration of radiation-induced health effects. Should similar
mistakes be made following the 2011 accident at Fukushima-1 NPP this could lead quite
unnecessarily to a panic reaction by the public about possible health effects and to erroneous

decisions by the authoritiesin Japan.
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Genomic instability in chidren born after the Chernobyl nuclear accident (in vivo and in vitro

studies)

Analysis of peripheral blood lymphocytes in children born after the accident at the Chernobyl
Nuclear Power Plant in the period from 1987 to 2004 (permanent residents of territories
contaminated with radionuclides, n = 92; and children of irradiated fathers-liquidators, n = 88))
revealed increased levels of aberrant cells (ACs) and aberrations of the chromosomal type as
compared to the control (P < 0.05). In three subgroups of children with different initial AC
frequencies (children with high AC frequencies, > or = 3%; children with medium AC frequencies,
2%; and children with low AC frequencies, > or = 1%), the levels of aberrations of the chromosomal
type are increased as compared to the control (P < 0.05). The levels of aberrant cells and
chromosome aberrations (CAs) in the subgroup of children with> or = 3% frequencies significantly
differfrom those inthe subgroup of childrenwith> or = 1% AC frequencies. No dependence of the
AC and CA frequencies on the year of birth after the Chernobyl accident was revealed. After
fractional and single gamma-irradiation (137Cs) of blood in vitro in the 10-30 cGy dose range, the
average CA frequenciesinthe firstand second mitosesincreased ina similarway dependingon the
initial AC frequencies in the children and parents. All these results suggest an individual character

ofgenomicinstabilityinduced by low radiation doses and its transgenerational phenomenonin the
organisms of children.

Czech Republic 20 years after Chernobyl accident

The territory of the Czech Republicwas contaminated as a result of the breakdown in the Chernobyl
nuclear power plantin 1986. The Czech population receivedlow doses of ionising radiation which,
though itcould not cause a deterministicimpact, could have had stochastic effects expressedin the
years following the accident. Twenty years after the accident is a long enough time to assess its
stochastic effects, primarily tumours and geneticimpairment. The moderate amount of radioactive
fallout received by the Czech populationin 1986 increased thyroid cancer inthe followingyears; on
the other hand, no obvious geneticimpact was found.

The Chernobyl accident--radionuclide fallout in S.W. England

Initial fallout data from the nuclear reactor accident at Chernobyl is presented for the Plymouth
region of Devon S.W. England which received low levels of radioactivity. During the period of
maximum fallout the overall gross gamma activity for the Plymouth area was approximately 10%

higher than levels recorded prior to the Chernobyl accident. The increase in levels of radioactivity

were within the variability of natural background foundin local houses.
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The dose dependence of the induction of chromosome aberrations in those who worked in the

cleanup of the Chernobyl accident

The method of biological dosimetry based on registration of frequency of chromosome aberrations
in peripheral lymphocytes was proven to be a valuable technique for estimation of large absorbed
doses. In the case of low absorbed doses or low dose rate the suitability of this method s restricted
because of deficiency of suitable dose-response curve for yield of chromosome aberrations. In this
work chromosome aberration rate was estimatedin 31 ameliorators of the Chernobyl accident with
the known data of physical dosimetryinthe range of 12-30 cGy. Linear dependence of induction of
chromosome aberrations was found in this dose range. The coefficients for induction of dicentrics
and all unstable aberrations of chromosome type was found to be 1.4 +/- 0.4 and 7.2 +/- 1.2 per 100
cellsper 1 Gy, respectively.

The health status of children up to 14 years old living in an area of long-term post-accident

exposure to low doses of ionizing radiation

An assessmentis submitted of morbidity rates and physical development of children aged under 14,
residinginthe territories being monitored afterthe Chernobyl Power Plant accident. A high level of
disharmony in physical development of the children examined was recordable, as was an excessin
morbidity of both general and separate classes of disease entities among the pediatric population
having been victims of the Chernobyl accident, as compared to that in relatively "clean" areas and
in Ukraine as a whole.

A preliminary analysis of oral morbidity in the children of Byelarus after the accident at the

Chernobyl Atomic Electric Power Station

Presents the data of analysis of medical files of therapeutic institutions, of questionnaires
distributed among dentists, and the results of examinations of 883 children aged 3to 6, livingin 19
towns of Byelorussia. The incidence and clinical picture of a numberof dental diseases were found
changed inthe childrenlivinginthe regions contaminated with radionuclides, aswell as the general
well-being of these children.

Base de datos PUBMED

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND 'stochastic model'
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Mechanistic basis for nonlinear dose-response relationships for low-dose radiation-induced

stochastic effects

The linear nonthreshold (LNT) model plays a central role in low-dose radiation risk assessment for
humans. With the LNT model, any radiation exposure is assumed to increase one's risk of cancer.
Based on the LNT model, others have predicted tens of thousands of deaths related to
environmental exposure to radioactive material from nuclearaccidents (e.g., Chernobyl) and fallout
from nuclear weapons testing. Here, we introduce a mechanism-based model for low-dose,
radiation-induced, stochastic effects (genomic instability, apoptosis, mutations, neoplastic
transformation) that leadsto a LNT relationship between the risk for neoplastictransformation and
dose only in special cases. It is shown that nonlinear dose-response relationships for risk of
stochastic effects (problematicnonlethal mutations, neoplastictransformation) should be expected
based on known biological mechanisms. Further, for low-dose, low-dose rate, low-LET radiation,
large thresholds may exist for cancer induction. We summarize previously published data
demonstrating large thresholds for cancer induction. We also provide evidence for low-dose-
radiation-induced, protection (assumed via apoptosis) from neoplastic transformation. We
speculate based on work of others (Chung 2002) that such protection may also be induced to
operate on existing cancer cellsand may be amplified by apoptosis-inducing agents such as dietary
isothiocyanates.

Modelling the Chernobyl radioactive fallout (lI): A multifractal approach in some European

countries

This paper deals with the 137Cs cumulative soil deposition measured in some European Countries
after the Chernobyl accident. We devised a multifractal model to aid in describing the spatial
distribution of radioactivity. The model is based the Fractal Sum of Pulses theory, involving additive
stochastic processes. We use, as input source of information, the available data of radioactive
deposition measured in some European Countries. The results look promising, since realistic

scenarios of environmental pollution are produced.

Base de datos Embase

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND 'stochastic model'
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Stochastic model for the fluctuations of the atmospheric concentration of radionuclides and its
application to uncertainty evaluation

We propose a new model of the atmospheric concentration of a radionuclide with the inclusion of
fluctuations of the concentration. The model isa stochastic differential equation and we derive the
analyticsolution of the equation. The solution agrees very well with the Chernobyl Cs-137 data. The
advantage of the model is that the uncertainty in radiation exposure risk, with regard to the
concentration fluctuations, can be quantitatively estimated. We show the range of fluctuations of
t. 0, £2. 0, 3. 0 in the 10-year measurement of the atmospheric concentration in Chernobyl and
confirmed the validity of the model

Chernobyl experience in field of retrospective dosimetry: Reconstruction of doses to the
population and liquidators involved in the accident

Evacuees from the 30 km zone and liquidators are likely to have received the highest Chernobyl
exposures. Doses to the majority of them remained unknown, callingfor dose reconstruction. This
need prompted development of new techniques of retrospective dosimetry. Application of state -of-
art stochastic dosimetric models and determination of site-specific location factors allowed the
determination of individual doses and uncertainty ranges for a significant part of the evacuated
population. A number of approaches were used to recover existing gaps in dosimetric information
relatedto liquidators. EPR dosimetry with teethis useful for high precision retrospective dosimetry
of liquidators; now teeth from liquidators are being collected systematically in Ukraine. Analytical
dose reconstruction was conducted for about 2000 Chernobyl workers. Reconstruction of doses to
the rest of the liquidators requires application of a different methodology based on analysis of
regularities of exposure and assignment of dose intervals according to attributes of the liquidators.

Statistical analysis of radioactive contamination levels in settlements of the Chernobyl middle
zone

A statistical analysis of the measurements of 137Cs activity density carried out in 1990-1991 in 30
settlements of the mesozone (and partially in the nearest zone) of the Chernobyl nuclear power
plantis presented. It is shown that the mean activity density of radionuclides is close to 14 Bq cm-2
for the inspected settlements of Byelorussia which is significantly less than that for the inspected
settlements of the nearest zone (48 Bg cm-2). The analysis shows that there is a near linear
correlation between rms deviation of activity density and its mean value. It is also shown that the
correlation radius of the data is comparable with the spatial step of the measurements and that the
activity density distribution is reasonably described in terms of a normal distribution.

Base de datos Embase

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND 'air pollution'
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Birth defects on Chernobyl radionuclide polluted territories

147318 pregnancy outcomes were analyzed in Zhytomyrska Oblastduring 2000-2010; the descriptive analysis was
performed. The frequency of birth defects was estimated among newborns, still-born babies and abortions dueto
genetic disorders of a fetus on "clean" and polluted territories. There was an increase of all birth defects on the
polluted territories;among newborns itwas (26.10 £0.80) per thousand and (24.23+0.47) per thousand, p <0.05;
among newborns and still-born babies it was (26.54 +0.81) per thousand and (24.78 £ 0.48) per thousand, p <
0.06. The increasein the birth defects of the nervous system was detected: among newborns itwas (1.09 £0.17)
per thousand and (0.75 + 0.08) per thousand, p < 0.05;among newborns and still -born babies itwas (1.22+0.18)
per thousand and (0.81 £0.09) per thousand, p. <0.05; among newborns, still-born babies and genetically caused
abortions it was 2.76 £ 0.26) per thousand and (2.34 ? 0.15) per thousand, p = 0.165. X2 criteria confirmed the
difference between the frequency of birth defects on "clean"and polluted territories. Estimationby Bayes did not
confirm the hypothesis about the difference between the frequency of birth defects on "clean" and polluted
territories. Endocrine diseases were confirmed to be an important factor of the origin of birth defects, which is
importantfor planning pregnancy on both polluted and "clean" territories.

Geographical trends in 137Cs fallout from the chernobyl accident and leaching from natural
surface soil in Norway

In order to follow the turnover of 137Cs in natural soils and estimate future trends in exposure of livestock, samples
of natural surface soils were collected at 0-3cm depth at 464 sites in 1995 and 463 sites in 2005 covering the
country. In both cases the geographical pattern observed was similar to the original distribution from 1986, but
the decline of 137Cs activity in the surface soil was not the same everywhere. In 1995 the 137Cs reduction since
1986 was found to be considerably greaterin coastalareasthanfartherinland. The mainreason for this appears
to be the much greater deposition of marinecations such as Mg2+and Na+ inthe coastal areas, replacing Cs ions
fixed on soil particle surfaces. This cation exchange appeared to be particularly strong near the southern coast
where deposition of NH4+ from transboundary air pollution is evident in addition to the marine cations. During
1995-2005 the 137Cs declinein the surfacesoil was more uniformover the country than inthe preceding 10-year
period but still significantly higher in coastal areas than inland. Differences in precipitation chemistry may have
influenced the uptake of 137Cs in terrestrial food chains.

Chernobyl and reproductive health of a female rural population (an epidemiological study)

OBJECTIVE: To study the combined effect of radioactive and chemical factors on the reproductive
health of a female rural population residing and working on territories contaminated after the
Chornobyl accident.

MATERIALS AND METHODS: The sociological questioning and gynecological examination of 1850
women have been made including the evaluation of 29520 medical reports of deliveries, 19502
medical reports of newborns, 1694 medical reports of women with spontaneousabortions as well
as the state of menstrual functionin 480 girls-adolescentsresiding onthe contaminated territories.
The radioactive contamination of the studied territories as well as the total effective dose of
radiation for the population was evaluated by the results of the general dosimetricdose established
for settlements of Ukraine. Factors of the work environment (noise, microclimate, dust, bacterial air
pollution, work intensity and strain) were studied by the common hygienic methods and assessed
by the criteria of the "HygienicClassification of Work..." # 4137-86. The residues of pesticides, their
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isomers and products of transformation in biological fluids (blood, breast milk, cord blood) were
assayed by gas-liquid chromatography method and electron capture detector with the device
"Kristallux 4000" and the model M-3700. Correlative, regression, and discriminative analyses were
used for mathematical processing of the data.

RESULTS: It is proved that the reproductive health of rural women has become significantly worse
after the Chornobyl accident, the most expressed disorders are seen in young women aged under
30. Worsening of reproductive health is found being the result of a combined effect of factors of
radioactive and nonradioactive nature, specificforterritories of residence, occupational activity and
style of life. In particular, the effect of pesticidesat the background of the radioactive contamination
is likely to be an additional risk factor of disorders of the reproductive health of women. According
to the biomonitoring data the content of organochlorine pesticides in biological fluids of women
with reproductive health disorders was significantly higher (p<0.05) vs. with healthy ones. It is
established that women of the childbearing age residing on territories with the density of
contamination of more than 5 Ci/km and with rates of pesticide load over5kg/hashould be referred
to a high risk group of the reproductive health disorders.

CONCLUSION: The perspectives of epidemiological studies on the reproductive health are related
on the use of the combination of many-aspect healthcare and biological approaches. It is equally
important to assess adequately the factors of environment and work-related conditions, and their
combined effect with dwellingload.

The effect of Chernobyl accident on the development of malignant diseases--situation after 20
years

The accident that occurred at the Chernobyl Nuclear Power Plant in 1986, released large quantities
of radionuclides--among them radioiodine--into the atmosphere, thereby raising public concerns
about its influence on thyroid structure and function, especially the development of malignancy.
There were even reports about 700 deaths due to thyroid carcinoma in Russian Federation, Ukraine
and Belarus, resulting from the accident. In this review we discussed the incidence of thyroid cancer
indifferent parts of the world, especially in heavily contaminated countries, as Ukraine and Belarus,
and the possible link between radioisotope activity in the thyroid and the development of
malignancy. The study carried out in Minsk showed 40-fold increase of the incidence of thyroid
cancer inthe years 1986-1994, in comparisonto the period 1977-1985. Anincrease of the incidence
of thyroid cancer has generally been observedin many countries after the Chernobyl accident. We
focused on the factors that may have an influence on this phenomenon, especially diagnostictests,
health care, social and environmental factors, like iodine level in water and soil. The results of
molecular biology studies, e.g. RET translocation in carcinoma type RET/PTC1 in elderly and
RET/PTC3 in children, and expression Ax1 and Gas6 in children were reviewed as well. We also
mentioned otherthyroid diseases, like nodular goitre, cysts, the disturbance of thyroid function and
autoimmunity, possibly linked to the radiation after Chernobyl accident. Data obtained from the
regions near Chernobyl showed noincreased risk of othertypes of malignancy (leukaemia, Hodgkin's
and non Hodgkin's lymphoma) in 1986-1996. In this article the epidemiology of thyroid diseasesin
Poland was alsoreviewed.

Plutonium isotopes in ground-level air in Northern Germany since 1990
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The activity concentrations, ratios and seasonal fluctuations of plutonium isotopes in ground-level
air in Northern Germany are reported for the years 1990 to 1997. The 239+240Pu activity
concentrations (a) measured on quarterly sampleslieinarange 0.4nBg/m3<a<4 nBg/m3, the 238Pu
activity concentrations are lesser by up to a factor of 0.1 (0.1 nBg/m3<a<0.8 nBg/m3). The total
activity concentration shows a typical seasonal fluctuation in the time period under review. In a few
quarterly samplesthe activity ratio of a(238Pu)/a(239+240Pu) issignificantlyincreased.

Aerosol migration near Chernobyl: Long-term data and modeling

Airborne particles from a polluted area can pose a long-term health hazard to residents nearby.
However, the long-term prediction of aerosol migration has neverbeen successful. We show in the
present paper that a recently proposed model successfully reproduces data of the aerosol
concentration measured near Chernobyl over a decade. The time dependence of the resuspension
factor is also reproduced very well. In fitting our theoretical formula to the data, we obtain values
of the fitting parametersthat provide important information on the emission quantity and removal
processes of nuclides from the accident. We show that 2200 days of measurement afterthe accident
should be enoughto predictthe concentration in the air 10 years later.

Effect of the Chernobyl accident on the gamma radiation level in the Belgrade region

This article presents the results of measurements of the gamma radiation level duringand after the
Chernobyl accident at the reference point located near Belgrade, Yugoslavia. The measurements
started a day before the arrival of the plume of contaminated air from Chernobyl, were carried out
during the active phase of the accident, and continued afterward up to the present day. Those
measurements enabled authoritiesto (1) registerthe arrival of the central part of the contaminated
plume overBelgrade on May 1, 1986, at 10:30 a.m. local time; (2) monitorthe passing of the plume;
(3) record the beginning of substantial deposition of radioactive materials caused by heavy fallout
in the afternoon of the same day; and finally, (4) record the moment the maximum deposition level
(i.e., gamma radiation level) was reached the next day. The results of the measurements in
postaccident conditionsindicated the decrease of the gamma radiation level because of radioactive
decay of deposited gamma emitters and the influence of various environmental factors. The
measurements were carried out by a high-pressure argon ionization chamber. Presented data may
be used for testing of atmospheric dispersion and deposition models and also for predicting the
behavior of deposited gamma emittersin the environmentover a long time period after a nuclear
accident.

(239(240)238)Pu, 90Sr, 103Ru and 137Cs concentrations in surface air in Austria due to dispersion
of Chernobyl releases over Europe

After the reactor accident at Chernobyl on 26 April 1986, Austria, situated in the central part of
Europe, was one of the most stricken countries. Radionuclide concentrations in surface air have
been measured at five different sampling stations, viz. in Vienna, Linz, Salzburg, Bregenz and
Klagenfurt, during the period 28 April-9May 1986. In additionto the results of the y-spectroscopic
measurements of 103Ru and 137Cs, data for (239(240),238)Pu and 90Sr determined by
radiochemical analyses of the same air filters are presented. These results show that in Austria
generally most of the 137Cs and 103Ru contamination occurred before 2 May, whilst most of the
90Sr and (239(240))Pu contamination took place between 2-5 May. Initially 103Ru/137Cs ratios of
~2 could be observed, which later decreased to 0.3-0.6 and increased again after 2 May, up to as
high as 5. The ratios of 90Sr/137Cs remained between 0.004and 0.017, those of (239(240)) Pu/137Cs
between 1.3 x 10-6 and 2 x 10-5.
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Base de datos Embase

Algoritmo (‘chernobyl accident'/exp OR 'chernobyl accident')
AND prevalence AND 'cleft lip'

The congenital anomalies registry in Belarus: A tool for assessing the public health impact of the
Chernobyl accident

A national population-based malformation registry (BNR) has been in operation since 1979 in
Belarus, one of the countries most heavily exposed to the contamination from the Chernobyl
accident of 26 April 1986. We describe its methodology and its compliance with established criteria,
evaluate the completeness of its reporting, and analyze the data collected in four administrative
regions with contrasting contamination levels from 1983 through 1999. Nine easily diagnosed
malformations have been monitored since 1983. Reporting completeness exceeds 85% for all
periods and all regions. In all periods, the prevalence at birth of these malformations was lower in
the most contaminated regions and showed a similar positive time trend in areas of low and high
contamination. We conclude that the BNR is a reliable tool for studying the possible effects on
congenital malformations caused by the Chernobyl accident. Although the trend we observed may
be explained by betterascertainmentand prenatal diagnosis, a real increase cannot be ruled out.

Base de datos Embase

Algoritmo ((Chernobyl) AND (Cleft lip palate OR
malformations)) AND (('chernobyl accident'/exp OR
‘chernobyl accident') AND ‘air pollution' AND 'cleft
lip')

(Chernobyl) AND (Cleft lip palate OR malformations))
AND (Air PollutaAir Pollutants, Radioactive OR Air
pollutionnts, Radioactive OR Air pollution)

Les fentes labiopalatines et I’environnement en Russie

Les 89 re' gions composant la Fe de ration de Russie sont peu-ple es par des groupes ethniques aux
caracte'ristiques € pide - miologiques spe’cifiques. Les habitants de certaines re"gions industrielles
subissent par ailleurs I’influence d’une pollution intense aux conse quences me dicales lourdes.
Enfin, plusieurs catastrophes sanitaires ont marque” la seconde moitie’ du xxe sie'cle. De
nombreuses e tudes re’ centes publie’ es en langue russe ont analyse’ I'influence de ces contraintes

100




sur la mor- phogene’'se faciale et donnent un € clairage inte'ressant a’l’e pide miologie des fentes
labiopalatinesen Russie.

e Hiroshima

Base de datos Pubmed

Algoritmo ((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Air Pollutants, Radioactive OR Air
pollution)

Rediscovery of an old article reporting that the area around the epicenterin Hiroshima was heavily
contaminated with residual radiation, indicating that exposure doses of A-bomb survivors were
largely underestimated

The A-bomb blast released a huge amount of energy: thermal radiation (35%), blast energy (50%),
and nuclear radiation (15%). Of the 15%, 5% was initial radiation released within 30 s and 10% was
residual radiation, the majority of which was fallout. Exposure doses of hibakusha (A-bomb
survivors) were estimated solely on the basis of the initial radiation. The effects of the residual
radiation on hibakusha have been considered controversial; some groups assert that the residual
radiation was negligible, but others refute that assertion. | recently discovered a six-decade-old
article written in Japanese by a medical doctor, Gensaku Obo, from Hiroshima City. This article
clearly indicates that the area around the epicenterin Hiroshima was heavily contaminated with
residual radiation. It reports that non-hibakusha who entered Hiroshima soon after the blast
suffered from severe acute radiation sickness, including burns, externalinjuries, fever, diarrhea, skin
bleeding, sore throat and loss of hair-as if they were real hibakusha. This means that (i) some of
those who entered Hiroshima in the early days after the blast could be regarded as indirect
hibakusha; (ii) 'in-the-city-control' people in the Life Span Study (LSS) must have been irradiated
more or less from residual radiation and could not function properly as the negative control; (iii)
exposure doses of hibakusha were largely underestimated; and (iv) cancerriskin the LSS was largely
overestimated. Obo's article is very important to understand the health effects of A-bombs so that
the essence of it is translated from Japanese to English with the permission of the publisher.

lonizing radiation: future etiologicresearch and preventive strategies

Estimates of cancer risks following exposure to ionizing radiation traditionally have been based on
the experience of populations exposed to substantial (and known) doses delivered over short
periods of time. Examplesinclude survivors of the atomic bombings at Hiroshimaand Nagasaki, and
persons treated with radiation for benign or malignant disease. Continued follow-up of these
populations is important to determine the long-term effects of exposure in childhood, to
characterize temporal patterns of excess risk for different types of cancer, and to understand better
the interactions between radiation and other host and environmental factors. Most population
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exposure to radiation occurs at very low dose rates. For low linear energy transfer (LET) radiations,
it often has beenassumed that cancer risks per unit dose are lower following protracted exposure
than following acute exposure. Studies of nuclear workers chronically exposed over a working
lifetime provide data that can be used to test this hypothesis, and preliminary indications are that
the risks perunit dose for most cancers other than leukemiaare similartothose for acute exposure.
However, these results are subject to considerable uncertainty, and further information on this
guestion is needed. Residential radon is the major source of population exposure to high-LET
radiation. Current estimates of the risk of lung cancer due to residential exposure to radon and
radon daughters are based on the experience of miners exposed to much higher concentrations.
Data indicate that lung cancer riskamong minersisinversely associated with exposure rate, and also
is influenced by the presence of other lung carcinogens such as arsenicin the mine environment.
Further study of populations of radon-exposed miners would be informative, particularly those
exposed at below-average levels. More direct evidence on the effects of residential exposure to
radon also is desirable but might be difficult to come by, as risks associated with radon levels found
in most homes might be too low to be quantified accuratelyin epidemiological studies.

Health impacts of large releases of radionuclides. Late somatic health effects

This chapter reviews the risks of radiation-induced cancer for the dose range likely to occur after
releases of radionuclidesinto the environment. Epidemiological evidence from exposed workers and
the atomic bomb survivors of Hiroshimaand Nagasaki is surveyed. Influences on such risk functions
of individual related quantities (e.g. age, sex, nationality, time since exposure and organs exposed)
and of radiation modality-related quantities (e.g. dose, dose rate and radiation quality) are also
briefly discussed.

Radon concentrations in residential housing in Hiroshima and Nagasaki

A measurement ofindoor radon (222Rn) concentrationsin Hiroshima and Nagasaki was carried out
to assess the variability of exposure expected among atomic bomb survivors. Two hundred
dwellings, mostly belongingto members of the fixed cohort of atomic bomb survivors under study
by the Radiation Effects Research Foundations, were selected forthis measurement. The geometric
mean values of the radon concentrations for 100 dwellings in Hiroshima and 99 dwellings in
Nagasaki measured by Track-Etch Type SF detectors were 56.8 Bqg m-3and 28.5 Bq m-3, respectively.
No statistically significant difference was observed between lung cancer mortalitiesin the low -dose
range in the two cities. However, apparent values of the mortality rate for low dose range in
Hiroshima are consistently greater than those in Nagasaki. The exposure to radon and its progeny
and the atomic bomb radiation effect might have some cooperative effects on the lung cancer
incidence.

Base de datos Pubmed
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Algoritmo "((Effect, Radiation OR stochastic model) AND
(Hiroshima)) AND (Cleft lip palate OR
malformations)"

Hiroshima/Nagasaki survivors and their offspring: results of longterm epidemiological studies

After the atomic bombing of Hiroshima and Nagasaki, long-term epidemiological studies were
undertaken on the irradiated survivors and their offspring, and are still underway. These thorough
studies involving tens of thousands of persons and published in hundreds of papers have shown a
moderate increase in cancer incidence forirradiated survivors, with limited impact on theirlife span
(loss of one year at most). In studies on the offspring of these survivors, no statistically significant
deleterious effect on malformation frequency, incidence of mutations or mortality from cancer and
other diseases has been seen so far. These data are actually the basis for current radiation safety
levels; they show that health risks from radiation are limited, but they are not applicable to complex
situations such as nuclear power station accidents that involve diverse types of radiation as well as
contamination by radioactive materials

The Hiroshima/Nagasaki Survivor Studies: Discrepancies Between Results and General Perception

The explosion of atom bombs over the cities of Hiroshima and Nagasaki in August 1945 resultedin
very high casualties, both immediate and delayed but also lefta large number of survivors who had
been exposed to radiation, at levels that could be fairly precisely ascertained. Extensive follow-up
of a large cohort of survivors (120,000) and of their offspring (77,000) was initiated in 1947 and
continues to this day. In essence, survivors having received 1 Gy irradiation (~1000 mSV) have a
significantly elevated rate of cancer (42% increase) but a limited decrease of longevity (~1 year),
while their offspring show no increased frequency of abnormalities and, so far, no detectable
elevation of the mutation rate. Current acceptable exposure levels for the general population and
for workers in the nuclear industry have largely been derived from these studies, w hich have been
reported in more than 100 publications. Yet the general public, and indeed most scientists, are
unaware of these data: it is widely believed that irradiated survivors suffered a very high cancer
burden and dramatically shortened life span, and that their progeny were affected by elevated
mutation rates and frequent abnormalities. In this article, | summarize the results and discuss
possible reasons for this very striking discrepancy between the facts and general beliefsabout this
situation.

Radiation effects on human heredity

In experimental organismssuch as fruit fliesand mice, increased frequenciesin germ cell mutations
have been detected following exposure to ionizing radiation. In contrast, there has been no clear
evidence for radiation-induced germ cell mutations in humans that lead to birth defects,
chromosome aberrations, Mendelian disorders, etc. This situation exists partly because no sensitive
and practical geneticmarker is available for human studies and also because the number of people
exposed to large doses of radiation and subsequently having offspring was small until childhood
cancer survivors became an important study population. In addition, the genome of apparently
normal individuals seemsto contain large numbers of alterations, including dozensto hundreds of
nonfunctional alleles. With the number of mutational events in protein-coding genes estimated as
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less than one per genome after 1 gray (Gy) exposure, it is unsurprising that genetic effects from
radiation have not yet been detected conclusivelyinhumans.

Effects and consequences of prenatal irradiation

After a brief introduction about the historic development of risk estimates and maximum
permissible doses of ionizing radiation, the risks of prenatal irradiation are discussed. Experimental
data mainly obtained with mice indicate that the most important risk exists during the period of
organogenesis and concerns the induction of malformations. Although in man this period lies
between about 10 and 80 days afterfertilization for most organs, the main development of the brain
occurs later, namely betweenthe 8th and 15th week after conception. Data from Japanese victims
of the atomicbomb explosions above Hiroshimaand Nagasaki indicate that during development the
brain is the most sensitive organtoirradiation and maximal sensitivity isfound between the 8thand
15th week afterfertilization. A dose of one Gray received during this period induces asevere mental
retardation in about 45% of the newborns. The dose response relationship is not significantly
differentfromalinearone withoutathreshold dose. Studies of intelligenceand school performance
have shown that 1 Gray received duringthe 8th-15th week causes a shift of the average intelligence
of about 30 points. Irradiation before the 8th week and after the 25th week had no effect on
intelligence or mental retardation. During the 16th and 25th week sensitivity was about one fourth
of that during the 8th-15th week. Although the irradiation of the embryo and fetus should be
avoided as much as possible, the new datahave led to an abandonment of the so-called 10-day rule.
Generally an accidental irradiation of the embryo or fetus of less than 5 cGy is not considered as a
medical indication forabortion. Retrospective studies showed that mothers from children who died
from leukemia or other childhood tumors, had been subjected to a diagnostic irradiation of the
pelvisorlowerabdomen more frequently than mothers from children that did not develop atumor.
It has been estimated that prenatal sensitivity for induction of leukemia and tumors is higherthan
sensitivity after birth. However, it is still in discussion, whether the relationship between prenatal
irradiation and a higher incidence of tumors is of a causal nature.

Geneticeffects of radiation in atomic-bomb survivors and their children: past, present and future

Genetic studies in the offspring of atomic bomb survivors have been conducted since 1948 at the
Atomic Bomb Casualty Commission and its successor, the Radiation Effects Research Foundation, in
Hiroshima and Nagasaki. Past studies include analysis of birth defects (untoward pregnancy
outcome; namely, malformation, stillbirth, and perinatal death), chromosome aberrations,
alterations of plasma and erythrocyte proteins as well as epidemiologic study on mortality (any
cause) and cancer incidence (the latter study is still ongoing). There is, thus far, no indication of
genetic effects in the offspring of survivors. Recently, the development of molecular biological
techniguesand human genome sequence databases made it possible to analyze DNA from parents
and their offspring (trio-analysis). In addition, a clinical program is underway to establish the
frequency of adult-onset multi-factorial diseases (diabetes mellitus, high blood pressure, and
cardiovascular disease etc) inthe offspring. The complementary kinds of data that will emerge from
this three-pronged approach (clinical, epidemiologic, and molecular aspects) promise to shed light
on health effectsin the offspring of radiation-exposed people.
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Risk calculations for hereditary effects of ionizing radiation in humans

A prediction of the extent to which an additional dose of ionizing radiation increases the natural
germ cell mutation rate, and how much such an increase will affect the health status of future
human populations is part of the service that human geneticists are expected to offer to human
society. However, more detailed scrutiny of the difficultiesinvolved reveals an extremely complex
set of problems. A large number of questions arises before such a prediction can be given with
confidence; many such questions cannot be answered at our present state of knowledge. However,
such predictions have recently been attempted. The 1988 report of the United Nations Scientific
Committee for the Effects of Atomic Radiation and the fifth report of the Committee on Biological
Effects of lonizing Radiation of the US National Research Council have presented a discussion of the
human genetics problems involved. Empirical data from studies on children of highly radiation-
exposed parents, e.g. parents exposed to the atomic bombs of Hiroshima and Nagasaki, or parents
belongingto populationsliving on soil with high background radiation, have been mentioned in this
context. Whereas precise predictions are impossibleas yet because of deficienciesin our knowledge
of medical geneticsat various levels, the bulk of the existing evidence points to only small effects of
low or moderate radiation doses, effects that will probably be buried in the "background noise" of
changing patterns of human morbidity and mortality.

Radiation risk of individual multifactorial diseases in offspring of the atomic-bomb survivors: a
clinical health study

There is no convincing evidence regarding radiation-induced heritable risks of adult-onset
multifactorial diseases in humans, although it is important from the standpoint of protection and
management of populations exposed to radiation. The objective of the present study was to
examine whether parental exposure to atomic-bomb (A-bomb) radiation led to an increased risk of
common polygenic, multifactorial diseases-hypertension, hypercholesterolaemia, diabetesmellitus,
angina pectoris, myocardial infarction or stroke-in the first-generation (F1) offspring of A-bomb
survivors. A total of 11,951 F1 offspring of survivors in Hiroshima or Nagasaki, conceived after the
bombing, underwent health examinationsto assess disease prevalence. We found no evidence that
paternal or maternal A-bomb radiation dose, or the sum of their doses, was associated with an
increased risk of any multifactorial diseases in either male or female offspring. None of the 18
radiation dose-response slopes, adjusted for other risk factors for the diseases, was statistically
significantly elevated. However, the study population is still in mid-life (mean age 48.6 years), and
will express much of its multifactorial disease incidence in the future,so ongoinglongitudinal follow-
up will provide increasingly informative risk estimates regarding hereditary genetic effects for
incidence of adult-onset multifactorial disease.

The children of atomic bomb survivors: a synopsis

When the atomic bombing of Hiroshima and Nagasaki occurred in the summer of 1945, most
members of the public presumed that many of the children conceived by the survivors would be
grossly deformed or seriously damaged in other ways as a consequence of radiation-induced
mutations. Although the experimental data then available, largely limited to studies of Drosophila
melanogaster, the common fruitfly, did not support this perception, the limitations of the data and
the depth of publicconcern warranted a careful follow-up of the children born to the survivors. To
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this end a surveillance was begunin 1947 of all pregnancy outcomes after 20 weeks of gestationin
these twocities. Overthe half century subsequenttotheinitiation of this surveillance, some 80-odd
thousand pregnancy outcomes have been studied and a variety of potential indicators of mutational
damage measured. This report summarises the findings of these studies and offers an estimate of
the geneticrisk based on these findings.

Congenital malformations, stillbirths, and early mortality among the children of atomic bomb
survivors: a reanalysis

Of all the data sets pertinenttothe estimation of the geneticrisks to humans following exposure to
ionizing radiation, potentially the most informative is that composed of the cohort of childrenborn
to atomic bomb survivors. We present here an analysis of the relationship between parental
exposure history and untoward pregnancy outcomes within this cohort, using to the fullest extent
possible the recently revised estimates of the doses received by their parents, the so-called DS86
doses. Available for study are 70,073 terminations, but DS86 doses have not been or presently
cannot be computed on the parents of 14,770. The frequency of untoward pregnancy outcomes,
defined as a pregnancy terminatingin a child with amajor congenital malformation, and/or stillbom,
and/or dyinginthe first 14 days of life, increases with combined (summed) parental dose, albeit not
significantly so. Under a standard linear model, when the sample of observations is restricted to
those children whose parents have been assigned the newly established DS86 doses (n = 55,303),
ignoring concomitant sources of variation and assuming a neutron RBE of 20, the estimated increase
per sievert in the predicted frequency of untoward outcomes is 0.00354 (+/- 0.00343). After
adjustment for concomitant sources of variation, the estimated increase per sievert in the
proportion of such births is 0.00422 (+/- 0.00342) if the neutron RBE is assumed to be 20. A "one-
hit" model with appropriate adjustments for extraneous sources of variation results in an almost
identical value, namely, 0.00412 (+/- 0.00364). When the sample is extended to include parents
lacking the full array of dose parameters necessary to calculate the DS86 dose, but sufficient foran
empirical conversion of the previously employed T65DR dose systemto its DS86 equivalent, we find
under the linear model that the estimated increase per sievertin untoward pregnancy outcomes is
some 31% higherthan that published previously, 0.00264 (+/-0.00277), assuming an RBE of 20, after
adjustment for extraneous sources of variation. (Since a dose could not be calculatedin 367 of the
70,073 outcomes, the n = 69,706). The corresponding value with the one-hitmodel is 0.00262 (+/-
0.00294).

Health effects of atomic bomb radiation

The health effects of atomic bomb radiation have been studied by the Atomic Bomb Casualty
Commission (ABCC) and its successor, the Radiation Effects Research Foundation (RERF) based on a
fixed population of atomic bomb survivors in Hiroshima and Nagasaki which had been established
in 1950. The results obtainedto the presentcan be classifiedinto the following three categories: (1)
The effects for which a strong association with atomic bomb radiation has been found include
malignant neoplasms, cataracts, chromosomal aberrations, small head size and mental retardation
among the in utero exposed. (2) A weak association has been found in the several sites of cancers,
some non-cancer mortalities and immunological abnormalities. (3) No association has been
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observed in some types of leukemia, osteosarcoma, accelerated aging, sterility and hereditary
effects.

Base de datos Embase

Algoritmo 'hiroshima accident' OR (('accident'/exp OR
accident) AND hiroshima AND (effect, AND
(‘radiation'/exp OR radiation) OR stochastic) AND
(‘'model'/exp ORmodel))"

Radiation exposure and circulatory disease risk: Hiroshima and Nagasaki atomic bomb survivor
data, 1950-2003

Objective: To investigate the degree to which ionising radiation confers risk of mortality from heart
disease and stroke. Design: Prospective cohort study with more than 50 years of follow-up. Setting:
Atomic bomb survivors in Hiroshima and Nagasaki, Japan. Participants: 86 611 Life Span Study
cohort members with individually estimated radiation doses from 0 to >3 Gy (86% received <0.2 Gy).
Main outcome measures: Mortality from stroke or heart disease as the underlying cause of death
and dose-response relations with atomic bomb radiation. Results: About 9600 participants died of
stroke and 8400 died of heart disease between 1950 and 2003. For stroke, the estimated excess
relative risk per gray was 9% (95% confidence interval 1% to 17%, P=0.02) on the basis of a linear
dose-response model, butan indication of possible upward curvature suggested relatively littl e risk
at low doses. For heart disease, the estimated excess relative risk per gray was 14% (6% to 23%,
P<0.001); a linearmodel provided the bestfit, suggestingexcessriskeven at lowerdoses. However,
the dose-response effect over the restricted dose range of 0 to 0.5 Gy was not significant.
Prospective data on smoking, alcohol intake, education, occupation, obesity, and diabetes had
almostno impact on the radiation risk estimates foreitherstroke or heart disease, and misdiagnosis
of cancers as circulatory diseases could not account for the associations seen. Conclusion: Doses
above 0.5 Gy are associated with an elevated risk of both stroke and heart disease, but the degree
of risk at lower doses is unclear. Stroke and heart disease together account for about one third as
many radiation associated excess deaths as do cancers among atomic bomb survivors.

Base de datos Embase

Algoritmo (‘hiroshima bomb' OR (hiroshima AND (‘bomb'/exp
OR bomb))) AND (effect, AND radiation OR
'stochastic model') AND (cleft AND lip AND palate OR
malformations)

Relationship of five anthropometric measurements at age 18 to radiation dose among atomic
bomb survivors exposedin utero
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Five body measurements-standing height, body weight, sitting height, chest circumference and
intercristal diameter-of 18-year-old atomic bomb survivors exposed in utero in Hiroshima and
Nagasaki were analyzedin relation to DS86 uterine dose. Age in utero was divided into four periods:
0-7, 8-15, 16-25 and =26 weeks. This categorization is based upon the study of radiation- induced
brain damage. The linear regression analyses for these five variables showed significant decreases
withincreasing dose. The regression coefficients were -2.65 cm/Gy for standing height, -2.46 kg/Gy
for body weight, -0.92 cm/Gy for sitting height, -1.37 ¢cm/Gy for chest circumference and -0.32
cm/Gy forintercristal diameter. The multivariate test statisticforthe overall dose effect on five body
measurements was significant, but the interaction between dose and gestational period was not
significant. Principal-component analysis was applied to the five variables. For the first-component
scores, the dose effect was significant, but the interaction between dose and gestational period was
not significant. For the second- component scores, the dose effect was significant specifically at 0-7
weeks. The radiation dose effect on the second principal component found at 0-7 weeks of gestation
suggeststhat malformations occur in this period.

Effects and consequences of prenatal irradiation.

After a brief introduction about the historic development of risk estimates and maximum
permissible doses of ionizing radiation, the risks of prenatal irradiation are discussed. Experimental
data mainly obtained with mice indicate that the most important risk exists during the period of
organogenesis and concerns the induction of malformations. Although in man this period lies
between about 10 and 80 days afterfertilization for most organs, the main development of the brain
occurs later, namely between the 8th and 15th week after conception. Data from Japanese victims
of the atomicbomb explosions above Hiroshimaand Nagasaki indicate that during development the
brain is the most sensitive organtoirradiation and maximal sensitivity is found between the 8th and
15th week afterfertilization. A dose of one Gray received during this period induces asevere mental
retardation in about 45% of the newborns. The dose response relationship is not significantly
differentfromalinearone withouta threshold dose. Studies of intelligence and school performance
have shown that 1 Gray received duringthe 8th-15th week causes a shift of the average intelligence
of about 30 points. Irradiation before the 8th week and after the 25th week had no effect on
intelligence or mental retardation. During the 16th and 25th week sensitivity was about one fourth
of that during the 8th-15th week. Although the irradiation of the embryo and fetus should be
avoided as much as possible, the new data have led to anabandonment of the so-called 10-day rule.
Generally an accidental irradiation of the embryo or fetus of less than 5 cGy is not considered as a
medical indication forabortion. Retrospective studies showed that mothers from children who died
from leukemia or other childhood tumors, had been subjected to a diagnostic irradiation of the
pelvis orlowerabdomen more frequently than mothers from children that did not develop atumor.
It has been estimated that prenatal sensitivity for induction of leukemia and tumors is higherthan
sensitivity after birth. However, it is still in discussion, whether the relationship between prenatal
irradiation and a higher incidence of tumors is of a causal nature.

A case-control study of congenital malformations and occupational exposure to low-level ionizing
radiation

In a case-control study, the authors investigated the association of parental occupational exposure
to low-level external whole-body penetratingionizing radiation and risk of congenital malformations
in their offspring. Cases and controls were ascertained from births in two counties in southeastemn
Washington State, where the Hanford Site has been amajor employer. A unique feature of this study
was the linking of quantitative individual measurement of external whole -body penetratingionizing
radiation exposure of employees at the Hanford Site, using personal dosimeters, and the disease
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outcome, congenital malformations. The study populationincluded 672 malformation cases and 977
matched controls from births occurring from 1957 through 1980. Twelve specific malformation
types were analyzed for evidence of association with employment of the parents at Hanford and
with occupational exposure to ionizingradiation. Two defects, congenital dislocation of the hip and
tracheoesophageal fistula, showed statistically significant associations with employment of the
parents at Hanford, but not with parental radiation exposure. Neural tube defects showed a
significant association with parental preconception exposure, on the basis of a small number of
cases. Eleven other defects, including Down syndrome, for which an association with radiation was
considered most likely, showed no evidence of such an association. When all malformations were
analyzed as a group, there was no evidence of an association with employment of the parents at
Hanford, but the relation of parental exposure to radiation before conception was in the positive
direction (one-tailed p value between 0.05 and 0.10). Given the number of statistical tests
conducted, some or all of the observed positive correlations are likely to represent false positive
findings. In view of strong contradictory evidence, based on no demonstrated effects in genetic
studies of atomic bomb survivors in Hiroshima and Nagasaki, it is unlikely that these correlations
resultfrom a cause and effectassociation with parental radiation exposure.

e Nagasaki
Base de datos Pubmed
Algoritmo ((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Air Pollutants, Radioactive OR Air
pollution)

Health impacts of large releases of radionuclides. Late somatic health effects

This chapter reviews the risks of radiation-induced cancer for the dose range likely to occur after
releases of radionuclidesinto the environment. Epidemiological evidencefrom exposed workers and
the atomic bomb survivors of Hiroshimaand Nagasaki is surveyed. Influences on such risk functions
of individual related quantities (e.g. age, sex, nationality, time since exposure and organs exposed)
and of radiation modality-related quantities (e.g. dose, dose rate and radiation quality) are also
briefly discussed.

Base de datos Pubmed

Algoritmo ((Effect, Radiation OR stochastic model) AND
(Nagasaki)) AND (Cleft lip palate OR malformations)

Quantification of radiation-induced genetic risk

Associated with technical advances of our civilization isaradiation- and chemically-induced increase
in the germ cell mutation rate in man. This would result in an increase in the frequency of genetic
diseases and would be detrimental to future generations. It is the duty of our generation to keep
this risk as low as possible. The estimation of the radiation-induced genetic risk of human
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populations is based on the extrapolation of results from animal experiments. Radiation-induced
mutations are stochastic events. The probability of the event depends on the dose; the degree of
the damage does not. The different methods to estimate the radiation-induced geneticrisk will be
discussed. The accuracy of the predicted results will be evaluatedby a comparison with the observed
incidence of dominant mutations in offspring born to radiation exposed survivors of the Hiroshima
and Nagasaki atomic bombings. These methods will be used to predict the geneticdamage from the
fallout of the reactor accident at Chernobyl. For the exposure dose we used the upper limits of the
mean effective life time equivalent dose from the fallout valuesin the Munich region. According to
the direct method for the risk estimation we will expect for each 100 to 500 spontaneous dominant
mutations one radiation-induced mutation in the first generation. With the indirect method we
estimate a ratio of 100 dominant spontaneous mutations to one radiation-induced dominant
mutation. The possibilitiesand the limitations of the different methods to estimate the geneticrisk
will be discussed. The discrepancy between the high safety standards for radiation protection and
the low level of knowledge for the toxicological evaluation of chemical mutagens will be
emphasized.

The longest illness. Effects of nuclear war in children

The destruction of civilization that would follow a nuclear war would render any disaster ever
recorded insignificant. Millions of people would perish during the first few hours, and many more
would die in the months to come. Survival would existonly in the strictest sense of the word, since
societal disorganization, famine, drought, darkness, and nuclear winter would envelope the earth.
The comparative frailty of children and their dependence on adults would render them most
susceptible to the acute effects of a nuclear holocaust. Furthermore, studies of the Hiroshima and
Nagasaki, Japan bombings showed a disproportionate propensity for children to experience
leukemias and other cancers years after the bombings. There were also great increasesin perinatal
deaths and cases of microcephaly and retardation in children exposedin utero to the bombs. In the
eventthatthere are future generations aftera nuclearwar, the issue of heritable genetic effects will
become important. Suggestions of permanent genetic damage are emerging from the Hiroshima
and Nagasaki studies. By comparison, the geneticeffects of modern weaponry will be incalculable.

The present state of atomic bomb survivors, with special reference to biol ogical late-effects of
radiation

Atomic bombs were dropped on Hiroshimaand Nagasakiin August 1945. Within a few months, the
bomb blast, heat and radiation emitted by the atomic explosions led to approximately 114,000
fatalitiesin Hiroshima and about 70,000 in Nagasaki. The radiation in particular continued to exert
effects on the human body over a long period of time, resultingin the development of tumors and
functional abnormalities in various organs. This paper briefly outlines the diseases caused by
radiation as well as the biological late-effects on the survivors without any specific diseases, and
stresses the necessity of our enthusiasticoppositionto the use of any kind of nuclear weapons.

Radiation-related mortality among offspring of atomic bomb survivors: a half-century of follow-
up
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Our objective was to examine whether parental exposure to atomic bomb radiation has led to
increased cancer and/or noncancer mortality ratesamong the offspring. We studied 41,010 subjects
born from May 1946 through December 1984 (i.e., conceived between 1 month and 38 years after
the bombings) and surviving for at least 1 year. One or both parents were in Hiroshima or Nagasaki
at the time of the bombings and childbirth. We analyzed mortality data from 1946 to 1999 usingthe
Japanese family registry system by Cox regression model and examined the effects of paternal and
maternal irradiation with adjustmentforcity, sex, year of birth and parental age at childbirth. During
follow-up, 314 cancer deaths and 1,125 noncancer disease deaths occurred. The mean age of living
subjects was 45.7 years. Median doses were 143 mSv for 12,722 exposed fathers and 132 mSv for
7,726 exposed mothers. Cancer and noncancer mortality rates were no higher for subjects with
exposed parents (5+ mSv or unknown dose) than for reference subjects (0-4 mSv), and mortality did
not increase with increasing dose. For subjects with both parents exposed, the adjusted hazard
ratios were 1.16 [95% confidence interval (Cl) 0.92-1.46] for noncancer and 0.96 (95% Cl 0.59-1.55)
for cancer. This was true of deaths occurring both before and after 20 years of age. However,
because of uncertainty due to the small number of deaths and relatively youngages of subjects, we
cannot rule out an increase in disease mortality at this time.

Base de datos Embase

Algoritmo (effect, AND radiation OR stochastic) AND model
AND nagasaki)

Assessing the Relative Biological Effectiveness of Neutrons across Organs of Varying Depth among
the Atomic Bomb Survivors

When assessing radiation-related risk among the atomic bomb survivors, choices in modeling
approach can have an important impact on the results, which are then used to inform radiation
protection standards throughout the world. The atomic bombings of Hiroshima and Nagasaki
produced a mixed-field radiation exposure from two sources: neutrons and gamma rays. Neutrons
are more denselyionizingand cause greater biological damage per unitabsorbed dose, resultingin
greater relative biological effectiveness (RBE) than gamma rays. To account for this, a combined
weighted dose is typically calculated as the sum of the gamma-ray dose and 10 times the neutron
dose in the Radiation Effects Research Foundation's reports of mortality, solid cancer incidence and
other outcomes. In addition, the colon, which is often chosen as the whole-body representative
organ in these analyses, is relatively deep in the body and therefore its dose calculation involves
heavy body shielding of neutrons and a low neutron/gamma-ray ratio. With added follow-up and
recently updated doses, we used a data-driven approach to determine the best-fitting neutron RBE
for a range of organs of varying depth. Aggregated person-year tables of solid cancer incidence
(1958-2009) from the Life Span Study were created with separate neutron and gamma-ray DSO2R1
dosesforseveral organs including breast, brain, thyroid, bone marrow, lung, liverand colon. Typical
excess relative risk models estimating the linear effect of radiation dose were fitted usingaran ge of
neutron weights (1-250) to calculate combined dose for each organ, and model deviances were
compared to assess fit. Furthermore, models using separate terms forgamma-ray and neutron dose
were also examined, wherein the ratio of the neutron/gamma-ray linear terms indicated the best
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estimate of the RBE. The best-fitting RBE value for the traditional weighted colon dose was 80 [95%
confidence interval (Cl): 20-190], while the RBEs for other organs using weighted doses ranged from
25 to 60, with the best-fittingweights and confidence interval widths both incrementally increasing
with greater depth of organ. Models using separate neutron- and gamma-ray-dose terms gave
similarresultsto weighted linearcombinations, with a neutron/gamma-ray term ratio of 79.9 (95%
Cl: 18.8-192.3) for colon. These results indicated that the traditionally modeled RBE of 10 may
underestimate the effect of neutrons across the full dose range, although these updated estimates
still have fairly wide confidence bounds. Furthermore, the colonisamongthe deepest of organsand
may not be the best choice as a single surrogate organ dose, as it may minimize the role of the
neutrons. Future work with more refined organ doses could shed more light on RBE-related
information available in the Life Span Study data.

Base de datos Embase

Algoritmo ('nagasaki bomb' OR (nagasaki AND ('bomb'/exp OR
bomb))) AND 'congenital malformation' AND
radiation AND epidemiology

Radiation risk of individual multifactorial diseases in offspring of the atomic-bomb survivors: a
clinical health study.

There is no convincing evidence regarding radiation-induced heritable risks of adult-onset
multifactorial diseases in humans, although it is important from the standpoint of protection and
management of populations exposed to radiation. The objective of the present study was to
examine whether parental exposure to atomic-bomb (A-bomb) radiation led to an increased risk of
common polygenic, multifactorial diseases-hypertension, hypercholesterolaemia, diabetes mellitus,
angina pectoris, myocardial infarction or stroke-in the first-generation (F1) offspring of A-bomb
survivors. A total of 11,951 F1 offspring of survivors in Hiroshima or Nagasaki, conceived after the
bombing, underwent health examinationsto assess disease prevalence. We found no evidence that
paternal or maternal A-bomb radiation dose, or the sum of their doses, was associated with an
increased risk of any multifactorial diseases in either male or female offspring. None of the 18
radiation dose-response slopes, adjusted for other risk factors for the diseases, was statistically
significantly elevated. However, the study population is still in mid-life (mean age 48.6 years), and
will express much of its multifactorial disease incidence in the future,so ongoinglongitudinal follow-
up will provide increasingly informative risk estimates regarding hereditary genetic effects for
incidence of adult-onset multifactorial disease.

Cover-up of the effects of internal exposure by residual radiation from the atomic bombing of
Hiroshima and Nagasaki.

The criteria certifyingatomic bomb disease adopted by the Japanese government are very different
from the actual state of the survivors. The criteria are based on epidemiological research by the
Radiation Effects Research Foundation, the successor to the Atomic Bomb Casualty Commission
(ABCC). The ABCC studied only the effects of primary radiation from the atomic bombing on the
survivors of Hiroshima and Nagasaki, and ignored the damage from residual radiation. Analysis of
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the incidence of acute radiation disease, the rate of chromosomal aberrations, and the relative risks
of chronic disease among the survivors, shows that the effects of residual radiation from fallout
exceeds that of primary radiation in the area more than 1.5-1.7 km distant from the hypocentre of
the Hiroshima bombing. The effects of internal exposure due to intake of tiny radioactive particles
are more severe than those of external exposure, explaining the difference between the offidal
criteria and the actual state of the survivors.

Non-cancer diseases of Korean atomic bomb survivors in residence at Hapcheon, Republic of
Korea

Many Koreans, inaddition to Japanese, were killed or injured by the atomic bombs detonated over
Hiroshimaand Nagasaki, Japan, in 1945. Ourstudy examined non-cancer diseasesof Korean A-bomb
survivorsin residence at Hapcheon, Republicof Korea and evaluated whether they had significantly
higher prevalence of non-cancer diseases than non-exposed people. We evaluated a number of
tests, includinganthropometricmeasurements, blood pressure, blood chemistry, hepatitis B surface
antigen, and urinalysis, of survivors (n=223) and controls (n=372). Univariate analysis revealed
significantly lower fasting glucose and creatinine, and higher diastolic blood pressure, aspartate
aminotransferase, alanine aminotransferase, and blood urea nitrogen levelsin the survivorsthan in
the controls. The calculation of crude prevalence ratios (PRs) revealed that A-bomb survivors had a
significantly higher prevalence of hypertension (PR, 1.16; 95% Cl, 1.00-1.35) and chronicliverdisease
(2.20; 1.59-3.06) than controls. After adjusting for covariates (age, sex, body mass index, marital
status, education, alcohol consumption, and smoking), A-bomb survivors had a significantly higher
prevalence of hypertension (1.24; 1.06-1.44), chronic liver disease (2.07; 1.51-2.84), and
hypercholesterolemia(1.79; 1.11-2.90) than controls. This study suggests that A-bomb exposure s
associated with a higher prevalence of non-cancer diseasesin Korean survivors

Unanswered questions: The legacy of atomic veterans

The Department of Veterans Affairs identifies 195,000 servicemen as being involved in the
occupation of Hiroshima and Nagasaki, with an additional 210,000 personnel participating in 200
post-war nuclear tests. In 1995, the Institute of Medicine declined to recommend a study of the
reproductive outcomes of Atomic Veterans. This article revisits the Institute of Medicine decision.
Health effects and legislation provide the framework for a critical analysis of the Japanese data as it
applies to Atomic Veterans. It explores the role of traditional hypothesis testing in legislative
decisions and offers an in-depth exploration of paternal contributions to adverse reproductive
events. It emphasizes the risks faced by reproductive age males when exposed to environmental
hazards such as ionizing radiation

Genetic studies at the atomic bomb casualty commission-radiation effects research foundation:
1946-1997

Delayed effects of external radiation exposure: a brief history.

Within months of Roentgen's discovery of X rays, severe adverse effects were reported, but not well
publicized. As a result, over the next two decades, fluoroscope operators suffered lethal skin
carcinomas. Later, case reports appeared concerning leukemiain radiation workers, and infants
born with severe mental retardation aftertheir mothers had been given pelvicradiotherapy earlyin
pregnancy. Fluoroscopy and radiotherapy for benign disorders continued to be used with abandon
until authoritative reports were published on the adverse effects of ionizing radiation by the U.S.
NAS-NRCandthe UK MRC in 1956. Meanwhile, exposure tothe atomicbombsinJapanhad occurred
and epidemics of delayed effects began to be recognized among the survivors: cataracts (1949),
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leukemia(1952) and severe mental retardation among newborninfants after intrauterine exposure
(1952). No statistically significant excess of germ-cell genetic effects was detected by six clinical
measurements (1956), the F1 mortality (1981), cytogenetic studies (1987) or biochemical genetic
studies (1988). Somatic cell effects were revealed by long-lasting chromosomal aberrations in
peripheral lymphocytes (1968), and somatic cell mutations were found at the glycophorin A locusin
erythrocytes (1992). Molecular biology is a likely focus of new studies based on the function of the
gene for ataxia telangiectasia (1995), a disorderin which children have severe, even lethal acute
radiation reactions when given conventional doses of radiotherapy forlymphoma, towhich they are
prone. Also, obligate heterozygote female relatives can be studied for increased susceptibility to
radiation-induced breast cancer, as suggested by clinical studies. The tumor registriesin Hiroshima
and Nagasaki now provide incidence datathat show the extent of increasesin eight common cancers
and no increase in eight others (1994). The possibility of very late effects of A-bomb exposure is
suggested by recent reports of increased frequencies of hyperparathyroidism, parathyroid cancers
and certain causes of death other than cancer.

Risk calculations for hereditary effects of ionizing radiation in humans

A prediction of the extent to which an additional dose of ionizing radiation increases the natural
germ cell mutation rate, and how much such an increase will affect the health status of future
human populations is part of the service that human geneticists are expected to offer to human
society. However, more detailed scrutiny of the difficultiesinvolved revealsan extremely complex
set of problems. A large number of questions arises before such a prediction can be given with
confidence; many such questions cannot be answered at our present state of knowledge. However,
such predictions have recently been attempted. The 1988 report of the United Nations Scientific
Committee for the Effects of Atomic Radiation and the fifth report of the Committee on Biological
Effects of lonizing Radiation of the US National Research Council have presented a discussion of the
human genetics problems involved. Empirical data from studies on children of highly radiation-
exposed parents, e.g. parents exposed to the atomic bombs of Hiroshima and Nagasaki, or parents
belongingto populationsliving on soil with high background radiation, have been mentioned in this
context. Whereas precise predictions are impossibleas yet because of deficienciesin our knowledge
of medical genetics at various levels, the bulk of the existing evidence pointsto only small effects of
low or moderate radiation doses, effects that will probably be buried in the 'background noise' of
changing patterns of human morbidity and mortality.

A case-control study of congenital malformations and occupational exposure to low-levelionizing
radiation

In a case-control study, the authors investigated the association of parental occupational exposure
to low-level external whole-body penetratingionizing radiation and risk of congenital malformations
in their offspring. Cases and controls were ascertained from births in two counties in southeastem
Washington State, where the Hanford Site has been amajor employer. A unique feature of this study
was the linking of quantitative individual measurement of external whole -body penetratingionizing
radiation exposure of employees at the Hanford Site, using personal dosimeters, and the disease
outcome, congenital malformations. The study populationincluded 672 malformation cases and 977
matched controls from births occurring from 1957 through 1980. Twelve specific malformation
types were analyzed for evidence of association with employment of the parents at Hanford and
with occupational exposure to ionizing radiation. Two defects, congenital dislocation of the hip and
tracheoesophageal fistula, showed statistically significant associations with employment of the
parents at Hanford, but not with parental radiation exposure. Neural tube defects showed a
significant association with parental preconception exposure, on the basis of a small number of
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cases. Eleven other defects, including Down syndrome, for which an association with radiation was
considered most likely, showed no evidence of such an association. When all malformations were
analyzed as a group, there was no evidence of an association with employment of the parents at
Hanford, but the relation of parental exposure to radiation before conception was in the positive
direction (one-tailed p value between 0.05 and 0.10). Given the number of statistical tests
conducted, some or all of the observed positive correlations are likely to represent false positive
findings. In view of strong contradictory evidence, based on no demonstrated effects in genetic
studies of atomic bomb survivors in Hiroshima and Nagasaki, it is unlikely that these correlations
resultfrom a cause and effectassociation with parental radiation exposure.

Geneticeffects of the atomic bombs: A reappraisal

Data are presented on four indicators of genetic effects from studies of children born to survivors
of the atomic bombings of Hiroshima and Nagasaki. The indicators are frequency of untoward
pregnancy outcomes (stillbirth, major congenital defect, death during first postnatal week);
occurence of death in live-born children, through an average life expectancy of 17 years; frequency
of children with sex chromosome aneuploidy; and frequency of children with mutation resultingin
an electrophoretic variant. In no instance is there a statistically significant effect of parental
exposure; but for all indicators the observed effect is in the direction suggested by the hypothesis
that genetic damage resulted from the exposure. On the basis of assumptions concerning the
contribution that spontaneous mutation in the preceding generation makes to the indicators in
guestion, it is possible to estimate the genetic doubling dose for radiation for the first three
indicators (the data base is still to small for the fourth). The average of these estimatesin 156 rems.
This is some four times higher than the results from experimental studies on the mouse with
comparable radiation sources, which have been the principal guide to the presumed human
sensitivities. The relevance of these data in setting permissible limits for human exposures is
discussed briefly
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Seleccidn final de articulos por tematica (criterios de inclusidn y exclusion de articulos)

Los articulos preseleccionados se obtendran en texto completoy se les aplicaran los siguientes
criterios de seleccién de acuerdo a cada temdtica para la seleccién final

Criterios de seleccion de articulos

e Se seleccionaran todos los articulos publicados en los distintos idiomas, en los cuales
fueron redactados originalmente, que cumplan con los diferentes subtemasy variables
a estudiar

e Se tomardn articulos publicados en afos anteriores y posteriores a accidente de
Chernobyl (1986) y las bombas atdmicas en Hiroshima y Nagasaki (1945)

e Seincluiranlos articulos de aquellos documentos que se encuentran disponibles para
su visualizaciény descarga en linea.

e Articulos que presenten las repercusiones en la salud (Labio paladar fisurado) de las
personas afectadas por la olaradioactiva de los accidentesde Chernobyl, Hiroshimay
Nagasaki.

Criterios de exclusion de articulos

e Articulos que incluyen efectos en de la radiacidon producto de otros accidentes
diferentesalos anteriormente nombrados

e Se excluirdnarticulos que presenten estudios de los efectos biolégicos de la radiacién
es especiesdiferente alahumana

Proceso de extraccidon de informacion de articulos por tematica

Se realizara una tabla en Excel para |la extraccién de datos de cada articulo, en las cuales se
pondrd: referencias, abstracts y tematicas de cada articulo, y la extraccidon de datos de cada
tematica, paraidentificar de todos los articulos cuales aplican para cada una de las tematicas,
las cuales seran identificadas, con el fin de sustraer de manera organizada lainformacidony
facilitarla la presentacién de resultados.

A cada articulo de estudios se le extrajeron los siguientes datos que estdn consignados enuna
tabla de Excel:

Nombre del articulo

Autores

Fecha de publicacién

Lugar de estudio

Efectos estocasticos

Niveles de contaminaciénreferenciados
Prevalenciade labio paladar fisurado
Tiempo transcurrido

Distancia del foco radioactivo
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Proceso de presentacidn de resultados

Mediante ayudas visuales como lo es el mapa de Europa y Asia representaremos el alcance
radioactivo enlos diferentes paises, el nivel de afectacidon o contaminacién de los mismos.

De igual forma se estructuraran tablas que permitan comparar las diferentes variables de
estudio como lo son los diferentes efectos estocdsticos,ya sea en mujeres irradiadas
embarazadas o aquellas que en un tiempo futuro quedarian embarazadas y estuvieron
expuestas, las diferentes prevalencias expuestas en los articulos revisados confrontadas con
las diferentes unidades de medida de la contaminacidn y el tiempo transcurrido para que
dichos efectos fueran visibles, asi como su discusidn escrita en el subyacente cuerpo del
trabajo.
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|. PREGUNTA DE REVSION

1l. Estructura de la revision

e Introduccidn
e Marco tedrico

e Tematica

IIl. Busqueda de la informacion

Seleccion de palabras calve
por temdtica de revision

Estructura de estrategia de
busqueda por tematica

Estrategia PUBMED-
EMBASE

Preseleccién de articulos
por titulo y abstract.

IV. Seleccién de articulos a partir de texto
completo

Criterios de inclusién y

exclusion.

V. Extraccion de datos

VI. Redaccidn articulo.

VII. Edicién inglés y espaiiol para publicacion
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Consideraciones en Propiedad Intelectual

Sustento legal

Sustento legal dentro del desarrollo de esta. Este trabajo se realizard de acuerdo a la Ley 1032
del 2006, que modifica el codigo penal que se relaciona con las violaciones de derechos de
autory derechos conexosy laviolacion a los mecanismos de proteccion de derechos de autor.
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Cronograma de actividades

CRONOGRAMA
MESES
Ter periodo | Z2do periodo | Jer periodo
Actividad académico académico académico
1 2| 3| 4| 5| 6| 7| 8| 9(10| 11|12

Planteamiento del problema

Marco tedrico

Estrategias de busqueda marco
tedrico

Objetivos

Materiales y métodos

Definicidn de las vanables

Estfrategia de blsqueda

Seleccion de articulos

Criterios de inclusion y exclusion

Proceso de extraccion de
infformacion de los articulos

Proceso de presentacion de
resultados

Cronograma

Presupuesto
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Presupuesto

Rubro

Desembolso
nuevo ($)

Desembols
o normal

($)

Contrapartida otra
institucion
(Si aplica)

Contrapartid | Contrapartid
a efectivo ($) | a especie($)

Total
($)

1. Personal

500.000

2. Equipos
especializados

2.1 Equipos
propios

3. Materiales vy
reactivos

4. Salidas de campo

5. Refrigerios

6. Servicios
técnicos

7. Capacitaciones

8. Adquisicion o
actualizacion de
software

9. Evaluacion

10. Otros(Bases de
datos)

500.000

Total

1.000.0
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Resultados

La tabla 1 presenta las prevalencias de labio paladar hendido (LPH) o paladar hendido(PH)

presentadas por los diferentes autores en paises afectados por la lluvia radiactiva del

accidente nuclear de Chernobyl, donde se evidenciaen general unatendenciaalaestabilidad;

o aumentos leves que nosuperan los casos esperados anualmente, porlo que no generan un

cambio estadisticamente significativo, en algunos casos, se evidencia un descenso en la

prevalencia, y en solo un estudio, laregion de Alemaniareporta un aumentode 9% de forma

no esperada,enla prevalenciade las malformaciones craneofaciales estudiadas, de tipo LPH

y LP.

En Gomel y Moglievregiones de bielorrusia con mayor contaminacion (185 a 1480 kBg/m?2) a

comparacién de Minsk y Vitebsk regiones menos contaminadas (37-185 kBg/m?2) se identifica

una mayor prevalencia de LPH significativamente mayo, teniendo en cuenta que en ambos

grupos de regiones se experimento unaumento moderado de la misma.

Tabla 1. Prevalencia de labio paladar hendido en diferentes paises afectados por la lluvia radioactiva

de Chernobyl!

Pais

Contaminacion
(nivel de
radiacion)

Prevalencia
controlde LPH

Prevalencia posterior de LPH

RivnePolissia

301,6 kBq/m2

**En regiones con baja

La prevalenciade LPHen Rivenes de 5.01y

(Bielorrusia)

en

(Ucrania) en 2007 contaminaciénla prevalenciade para
PHerade6,1 LPHes de 10.6
LPHerade9.6
Minsky 37-185kBg/m2 | *En el periodode1983-1986la | Enel periodode 1987-1991 |a prevalenciade
Vitebsk prevalenciadeLPHfuede1.17, LPHfue de1.25yen 1992-1999de1.72

(Alemania)

PHfuede 0.40, la prevalenciade
LPH fue de0.89.

Gomel 18521480 *En el periodode 1983-19861a En el periodo de 1987-1991 prevalencia de
Mogilev kBg/m2 prevalenciade LPH fuede0.99 LPH fuede1.22yen1992-1999 1.63
(Bielorrusia)
Bavieradel 0.2mSv *En el periodode 1984-1986 La prevalenciade PH diciembre del 1986 a
norte prevalenciadePHfuede0.49y | febrerode1987 es de0.56,de marzo a mayo
(Alemania) de del 1987 fuede0.23
LPH fue de 0.79 La prevalenciade LPH diciembre del 1986a
febrerode 1987 es de 0.80, de marzo a mayo
del 1987 fuede0.99
Bavieradel sur 0.6mSv *En 1984-1986la prevalenciade | Enel periodo dediciembredel 1986 a febrero

de 1987 eLPHfue de0.37,demarzo a mayo
del 1987 en0.53en el periododejunioa
agostode1987en0.34,en el periodo de
septiembrea noviembrede 1987 0.24 La
prevalenciade LPHera de 0.89,en el periodo
de diciembre del 1986 a febrero de 1987 es
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de 0.68,demarzoa mayo del 1987 de0.65en

el periodo dejunio a agostode1987de 1.01,

en el periodode septiembre a noviembre de
1987 de1.08

Kiev(Ucrania)

-18,5a 74 kBq/
m2 para Cs-134
yCs-137y2,6-
7,4kBqg/m2
para Sr-90.
-9.19 mSven
1986, 7,29 mSv
en 1987,5,34
mSv en 1988y

**Prevalencia control en areas de
baja contaminacion (Hungria)
1989 laprevalenciade PHera de
1.0

Enel periodode1989enKiev la prevalencia
dePHesde0.61en1990esde1.47 en 1991
0.67en19920.92

5,03 mSven
1989.
Bielorrusia 137Csde555 | ***Prevalenciacontrol deLPHen La prevalencia deLPHen 1982-1985es de
kBqg/ m2 areasdebajacontaminacion 0.63 en comparacién con 1987-19941.01
en 1982-1985era de0.50y en
1987-1994 erade0.89
Baviera 53,7 kBgq/m2 *La prevalenciacontrol dividade | La prevalenciadivididadelLPHen 1986-1987
(Alemania) LPHen (1985) fuede 0,00128 0,00137
Alemania 8,8 kBg/m2 *La prevalenciacontrol de LPH La prevalenciade LPHfuede2.57 en (1995)
en (1983)fuede2.29
Polissia - **Prevalencia control en regiones En Polissiala prevalenciade LPH fuede
(Ucrania) de bajacontaminacion(No 7.0 en(2000-2014)
Polissia)
prevalenciadeLPH
8.0(2000-2014)
Rusia - **Prevalencia control de LPH en La Prevalenciaen Rusiafuede2,43+-0,13%
regiones de baja contaminacion en (1994-2004)
(1994-2004) de
1,43 +-0,15%
Alemania 0.2-2 mSv - Se identificaunaumento de 9.4 % de

prevalenciadeLP

mSv : (Milisievert) dosis radioactiva absorbida por los seres vivos (variala unidad de medida de acuerdo al
articulo estudiado)
kBq/m2: (Bequerelio sobre metro cuadrado) Actividad radioactiva sobre metro cuadrado, la cual puede ser
producto de los diferentes radioisdtopos (varia la unidad de medida de acuerdo al articulo estudiado)

* La prevalencia control se da de acuerdoal tiempo, comparando con prevalencias previas alafo de la
exposicion radioactiva
** La prevalencia control es determinada en comparacién con regiones de baja contaminacion

*** La prevalencia control se da determinada por comparacién con regiones de baja contaminacion y
prevalencias previas en tiempo a la exposicion radioactiva
PH: Paladar fisurado

LPH: Labio paladar fisurado
- no se reportan valores para esta variable
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Los valores de prevalencia se estudian sobre 1000 nacidos vivos

Figura 1. Distancias del foco radioactivo de las ciudades estudiadas
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Las ciudades contaminadas por la ola radioactiva producto de las bombas atémicas de

Hiroshima y Nagasaki representan una relacién radioactiva de 1/100 con respecto al

accidente de Chernobyl, dicho esto los datos de prevalencia que afectaron a la poblacién

neonata y a su progenitores irradiados relacionadas con las malformaciones craneofaciales

de tipo LPH y PH no son expresadas en términos de cifras especificas para estas variables,

pues dadas las bajas dosis de exposicion no generd un interésinvestigativo la individualidad

de las variables, en su lugar se reportan datos de malformaciones congénitas a nivel general

donde no se evidencia un aumento de casos en el periodo en relacion a las explosiones

atdmicas, lo que como se mencionaba anteriormente no incentivo a los investigadores a

ahondar enlasingularidad de las mismas.
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Tabla 2: Comparacion de los sucesos radioactivos estudiados

radioactiva y la
expansion de Ia
misma

-Ciudad prospera actualmente

Pais Geografia Nivel de Contaminacién Tipo de radiacion
Chernobyl Geograficamente se | -Niveles de contaminacion en el suelo que | -Reactor contenia Toneladas de
describe como un | vande 8,8 kBgq/m2 hasta 1480kBg/m2 enel | Uranioenriquecido
amplio valle con | continente Europeo productodel accidentey | -Liberaciénderadioisotopos de:
abundante en humanos de9.19 mSv Cesio 137
arborizacién -100 veces mas radiacidon en comparacion | Cesio 134
conlasbhombasatdmicas Estroncio90
-Mayor contaminaciéncontenidaen el suelo | Yodo 131
-Ciudad restringida porradioactividad -Fisiénen cadenalenta
-Particulas liberadas
inicialmente menos toxicas, con
tiempo devida maslargo
Hiroshima Geograficamente se | -Niveles de contaminacién en el suelo de | Littleboy
ubica sobre un valle | 56,8 Bqm3 66 kilogramos de Uranio 235 de
, considerdndose un | Mayor contaminaciéncontenidaen el aire los cuales implosionaria 1%
a ciudad casi | -Ciudad préspera actualmente Fision en cadena rdpida
totalmente llana, lo (Liberando energia en
que generd una milisegundos)
reaccién expansiva Particulas radioactivas
con mayor alcance altamente tdxicas con tiempode
vida corto
Nagasaki Geografia -Niveles de contaminacion en el suelo de | FatMan
montafiosa, lo que | 28,5Bgm-3 64 kilogramos de Plutonio 239
limitd la ola | -Mayor contaminaciéncontenidaenel aire | de los cuales se fisiond 1

kilogramo

Fisién en cadenarapida
(Liberando energia en
milisegundos)

Particulas radioactivas

altamente téxicas con tiempo de
vida corto

Las diferencias geograficas, topograficas y exposicion radiactiva asi como sus alcances se

evidencian en la tabla 2, donde los dos tipos de accidentes radiactivos presentan

caracteristicas particularesa los mismos, dando la relevancia a sus efectosindividualmentey

asimismo escalereciento los resultados presentes en la tabla 1, en comparacién con la

ausencia de datos atribuidos a las bombas atdmicas de Hiroshima y Nagasaki, estas dos

ultimas, presentan una menor carga radioactiva y un diferente mecanismo de explosion,

donde por el funcionamiento de las mismas (fusion de las particulas) y el transporte e

implosion (aéreo), asi como el desconocimiento propio de la época, impedian la capacidad

destructiva para la que fue creada y de la mismaforma los efectos estocdsticos atribuidos en

la poblacidn.
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Por otro lado Chernobyl representa un hito en el manejo de la radioactividad, donde su
manipulacién por un mecanismo de fisidn tenia como fin de manipulacion, generar energia,
perode la mismaforma representa unaafectacién que aun hoyendia se evidenciaen lasalud
de todo el continente Europeo.
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Discusion

Las fisuras orofaciales de tipo labio paladar hendido representan una entidad multifactorial
que afectaampliamente alapoblacidonengeneral, entre 1a4 de 1000 nacidos vivos alrededor
del mundo, rango que osciladependiendo de muchasvariables, entre las que encontramos el
origen geografico, grupos raciales y étnicos y el nivel socioeconédmico. Es por esto que
esclarecersus causas probables esde supremaimportancia para la poblaciéon, que le permita
de esta forma, su prevencion. (2,4)

La radiacién ionizante ha sido ampliamente implicada en la teratogenia de diferentes
patologias, entre las cuales destaca |las malformaciones craneofaciales, dada su capacidad de
alterar los enlaces moleculares, generando dafios a nivel del ADN y asi mismo
intracelularmente, en especial, en la vida intrauterina donde la fragilidad de la formacion
tisular, celulary molecularse encuentran en proceso de fusién y crecimiento permitiendola
generacion de una nuevavida. (6) Sinembargo para la induccién de estos dafos es necesario
unas dosis efectivas que generen consecuencias estocdsticas en los fetos. La formacion de
estas patologias depende del nivel de irradiacion (es decir, la dosis) y la etapa del desarrollo
embrionario en el que se produce la exposicidn. La radiacion ionizante provoca mutaciones
en las células germinales de los padres y puede interferir con los procesos de desarrollo
prenatal en sus primeras etapas. Los radionuclidos incorporados en el progenitor materno
pueden causar displasia embrionaria, cambios estructurales y funcionales en los érganos y
tejidos en desarrollo del embridny el feto, que pueden conducir a la muerte fetal (en casos
de mayor exposicion)ya la aparicion de malformaciones congénitas. (45)

En esta revision bibliograficase estudiaron los efectos producidos por tres grandes eventos
radioactivos en la historia, las bombas atdmicas en Hiroshimay Nagasaki y el accidente de |la
planta nuclear de Cherndbil, dos eventos enlos cualeslas poblaciones afectadas presentaron
niveles significativamentealtos de radiacidnionizante con respecto a la poblaciéon en general
no afectada. Como se mencionaba anteriormente la radiacion puede ser producto de
diferentes elementos quimicos, en estos casos la poblacion fue expuesta a radioisétopos
especificos como lo son Cs 137, Cs 134, Sr 90, 1131, U 235 y Pu 239, en concentraciones
diferentes, tiempos de actividad variable y como se pudo observar con focos de afectacién
diferente. (30), Las contaminaciones radioactivas medibles en el suelo variaba de entre 8,8
kBg/m2 hasta 1480 kBg/m2, teniendo en cuenta el rango normal de 1kBg/m2, y en la
poblacion con dosis efectivas medibles que llegaban a los 9,19 mSv, valores referentes al
accidente de Chernobil, sinembargo, en las poblaciones de Nagasaki e Hiroshima los niveles
se encontraban por debajo de estas referencias dando niveles de contaminacién en el suelo
de 28,5 Bg m3 a 56,8 Bg m3 respectivamente.

El Yodo 131 predominante en el accidente de Cherndbil, segin E Moser y H D Roedler
presentabaunaespecial afinidad porlos tejidostiroideos, produciendo aumentos en el cancer
de tiroides en especial en la poblacion infantil y neonatal, asi como en los casos de trisomia
21 como reporta W Hoffman (43, 29), sin embargo, la vidamedia de dicho radioisétopo es de
8 dias. Por otro lado, elementos como el Cesioy Estroncio tenian vida media mds amplias, de
10 y 8 afios respectivamente y que particularmente estaban asociados con defectos del tubo
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neural, anomalias congénitas, malformaciones craneofaciales, fisuras orofaciales como el
labio paladar hendido (29, 30).

Mucha es la variabilidad de lainformaciénrecolectada a lo largo de los autores, sin embargo,
la mayoria llegan a la misma conclusién y es que basados en los estudios de estos dos
acontecimientos radioactivos no hay un aumento significativo en la prevalencia de Fisuras
labio palatinas producto de la exposicién a los radioisdétopos, salvo por lo dicho porV
Zieglowski y A Hemprich, quienes reportan un aumento significativo de 9.4% en el afio
inmediatamente posterioral accidente de Chernobil (1987) en dicha prevalencia con respecto
a afos previos (1980-1986) estudiorealizado en, Berlin occidental,Alemaniaaunos 1150 km
del accidente. (37) Contrastado con la publicacién realizada por G Lazjuk , P Vergery Col
donde en poblaciones con un grado de distancia menor como en el caso de Bielorrusia mas
especificamente en Gomel y Mogileva 197 km, si demuestran un aumento en lo referente a
los afos previos al accidente con respecto al posterior de 0.64%, pero no es una prevalencia
significativamente mayoral rango reportado en afios previos, caso que se repite enlamayoria
de autores. (31)

Por otro lado, en el caso de las bombas atdmicas, ni siquiera se observan reportes de estas
fisuras en especifico, pues como sugieren los autores, en general, lacantidad de radiacién no
alcanzaba los niveles umbral para generar efectos teratégenos en e ste dmbito, pues las tazas
de malformaciones congénitas en general no evidencian un aumento significativo como lo
reporta Nori Nakamura. (44)

Estos hallazgos nos pueden conducir a pensar en varios puntos, el primero y mas visible es
que efectivamente la radiacién ionizante no conduce a un aumento de la prevalenda
significativamente de malformaciones craneofaciales de tipo labio paladar hendido como se
reporta en las diferentes publicaciones al respecto, por otro lado estos reportes pueden ser
producto de diversas variables como los autores lo describen, pues el bajo registro de
anomalias craneofaciales puede estaramparado enlas desigualdades socioecondmicas de las
poblaciones, pues se identifica un subregistro en grupos con menos recursos econémicos o
comunidades marginales, las cuales no tienen accesos a registros de salud (29). De la misma
forma se observan comportamientos contrarios a lo esperado como lo reportan G Lazjuk , P
Verger y Col, donde la prevalencia al nacer de todas las anomalias craneofaciales fue
significativamente mayoren las regiones menos contaminadas por el accidente de Chernobyl
en comparacién con las regiones mas afectadas, lo que puede ser explicado como ellos bien
lo concluyen, por la desigualdad en la rigurosidad de los registros, pues aquellas regiones
menos contaminadas albergan los principales y mas grandes centros de diagndstico de
anomalias craneofaciales (30)

Otra posible variable se debealasubestimacién que lacomunidad internacional muestra ante
las bajas dosis crénicas radioactivas que no generan efectos deterministicos como la muerte
fetal o la carcinogénesisy la falta de estudio asociada a todo el abanico de repercusionesen
la salud que puede generar, entre las cuales estan las fisuras orofaciales. (30). Las tende ncias
al aumento también pueden ser explicadas por una mayor rigurosidad en el seguimiento de
las malformaciones craneofaciales producto de la radio vigilancia que se iniciaa implementar
en Europa a partir del accidente en la planta nuclear de Cherndbily de la misma forma enla
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época de las bombas atdmicas en Japdn. (30) De la misma forma se observé otro aspecto a
valorar, la tasa de nacimientos, que como es mencionado por G Lazjuk , P Verger, y Col
descendio de 130.000 anualmente (en 1979-1985) a 64.000( en 1997) en la ciudad de
Bielorrusia, fendmeno explicado en gran medida al temor y panico de la poblacién irradiada
a las consecuencias ensus futuros hijosirradiados. (30)

Dada la cantidad de variables involucradas, el conocimiento radiobioldgico actual, los
reportes de estudio de estas poblaciones afectadas, los efectos sobre la salud y mas
especificamente el caracter muta génico de la radiacidn, si los hubiera, no serian medibles
con herramientas epidemioldgicas, sin embargo, en varios informes independientes, los
investigadores han descrito picos aislados en la prevalencia de malformaciones congénitas en
lacohorte concebidainmediatamente después delinicio de las consecuencias, pero que como
se menciond, no es posible generaruna relaciéon causal a partir de esta informacion. (29)
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Conclusiones

La posibilidad de identificar cambios teratogénicos, mutagénicos que correspondan con las
malformaciones craneofaciales de tipo labio paladar hendido en las poblaciones expuestasa
los grandes eventos asociados a la radiacion (bombas atémicas de Hiroshimay Nagasaki y el
accidente nuclear de Cherndbil) es casi nula, dado a que los analisis epidemioldgicos
realizados no permiten unaasociacién concreta que controle laampliagama de variables que
se asocia a dicha disrupcién de la anatomia normal craneofacial. Sin embargo la prevalenda
observada en cuanto a las poblaciones mas afectadas por la ola radioactiva no reporta un
aumento significativo en el nUmero de casos esperados de esta malformacion.

Se espera que futuras investigacionesy estudios aborden el tema de tal forma que permitan
definir o refutar una asociacién o causalidad definitiva entre la radiacion ionizante y el
desarrollo de malformaciones craneofaciales de tipo labio y paladar hendido; buscando
realizar mejoras de las mediciones de la contaminacion radiactiva en el medio ambiente y
mejores estimaciones de las dosis de radiacién acumuladas en la poblacién.

En los 30 afios transcurridos desde el desastre de la central nuclear de Chernobyl, hay
evidencia de niveles persistentes de radiacién ionizante incorporada en adultos, nifios y
mujeres embarazadas en el drea circundante. Los niveles medidos de cesio-137 varian segun
la regidn y pueden verse influenciados por las fuentes de agua y la dieta, asi como por la
proximidad a las plantas de energia nuclear. Estos niveles de radiactividad han sido
relacionados con el aumento de malformaciones congénitas, tales como microcefalia,
sindrome de Down, polidactilia, entre otros; sin embargo no hay evidenciasignificativa de una
relacidn directa con las dosis de radiacién y el aumento de la prevalencia de hendiduras
craneofaciales de tipo Labio y Paladar Hendido.
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