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RESUMO




Justificativa: A Disgenesia Gonadal Parcial (DGP) é um disturbio da
diferenciagdo sexual caracterizado por testiculos disgenéticos bilaterais, derivados dos
ductos de Miiller e criptorquidismo em pacientes com caridtipo 46,XY. Entretanto, os

critérios histologicos diagndsticos sdo pouco utilizados.
Objetivo: Avaliar as alteragGes histologicas das gonadas de criangas com DGP.

Casuistica e Metodologia: Entre 1996 e 1998, 13 criangas com DGP foram
avaliadas em nosso servico. O diagndstico clinico de DGP baseou-se na presenca de
cariotipo 46.XY, ambigiiidade genital, altas concentra¢bes séricas de FSH e baixas de
hormoénio anti-Miilleriano, e baixa produ¢do de testosterona apds teste de estimulo com
gonadotrofina coridnica humana, sem acumulo dos seus precursores, e presenca de
derivados dos ductos de Miiller. Foram realizadas biopsias de 22 das 26 gdnadas (a idade
na época da biopsia foi de 11 meses a 10 anos). Foi realizada a andlise histolégica
microscopica convencional para avaliar o didmetro tubular médio, o indice de fertilidade

tubular e o nimero de células de Sertoli por corte tubular.

Resultados: Todas as 26 gonadas estavam localizadas fora das saliéncias
labioescrotais. Os achados histologicos variaram desde apenas uma redu¢do no tamanho
tubular até achados de uma gonada “em fita”. Cinco das 22 goOnadas grosseiramente
lembravam gonadas “em fita”. O didmetro tubular médio estava gravemente reduzido (>
30% de redug@o em relagdo ao normal para pacientes da mesma idade) em 4 gdnadas,
marcadamente reduzido (10% - 30%) em 11, levemente reduzido (< 10%) em uma, e
normal em outra gonada. O indice de fertilidade tubular, expresso em % de tubulos que
contém pelo menos uma célula germinativa, estava gravemente reduzido (< 30% dos
valores normais) em 9 gonadas, marcadamente reduzido (50% - 30%) em duas, e normal
em 6 gbonadas. O numero de células de Sertoli por corte tubular estava elevado em 16
gbnadas e normal em uma. Tidbulos finos rodeados por tecido fibroso foram

ocasionalmente observados.

Conclusdo: Os achados histolégicos confirmaram o diagnéstico clinico de
DGP em todos os pacientes desta amostra. Devido a variabilidade da andlise histologica
gonadal, um estudo morfométrico cuidadoso torna-se necessario para o estabelecimento do

diagnéstico de DGP.

Resumo
xii



INTRODUCAO

13



Os testiculos possuem estrutura dindmica do nascimento a puberdade e todos os
seus componentes soffem etapas de proliferacdo e diferenciagdo antes da puberdade
(VILAR, 1970). A proliferagdo das células germinativas pode ser dividida em trés etapas,
correspondentes aos periodos neonatal, infancia e puberdade, sendo que nesta tltima fase
completa-se a espermatogénese (MULLER & SKAKKEBAEK, 1984). A proliferagio das
células de Leydig também compde-se de trés etapas, no entanto, correspondentes aos
periodos fetal, neonatal e puberal (NISTAL ez al., 1986). A fase puberal da proliferacdo das
células germinativas e das células de Leydig sdo correspondentes.

Na fase neonatal, os tibulos seminiferos medem cerca de 60 a 65 um de
didmetro e sdo totalmente preenchidos por células de Sertoli e células germinativas
formando um epitélio pseudoestratificado. Ha um predominio importante de células de
Sertoli, com aproximadamente 26 a 28 células por corte tubular (CORTES, MULLER &
SKAKKEBAEK, 1987). Nesta fase existem dois tipos de células germinativas, os
gondcitos e as espermatogdnias (MULLER & SKAKKEBAEK, 1984). Com 60 a 90 dias
de vida, as custas de um aumento das gonadotrofinas hipofisarias e, consequentemente,
também da testosterona produzida pelas células de Leydig, ocorre uma proliferacio das
células germinativas, isto €, a transformac¢do dos gondcitos em espermatogdnias, de tal
forma que no final do sexto més de vida ja ndo existem mais gonocitos, apenas
espermatogénias. Qutra caracteristica importante da fase neonatal é a auséncia de limen
tubular, por auséncia de fluido intratubular (NISTAL & PANIAGUA, 1996).

A segunda fase do desenvolvimento testicular caracteriza-se por um periodo de
repouso entre 6 meses € 3 anos € meio. Este periodo de repouso € interrompido por uma
nova fase de proliferagdo de células germinativas, mas que desta vez faz-se de maneira
frustra, conhecida como espermatogénese frustra ou incompleta, aparecendo por isso,
grande numero de células germinativas degeneradas (MULLER & SKAKKEBAEK, 1983:
PANIAGUA & NISTAL, 1984). Nao se sabe o motivo desta proliferacdo de células
germinativas, visto que ndo ha aumento das concentragdes séricas das gonadotrofinas entre
6 meses € 10 anos de vida. Depois do sexto ano, existe um leve incremento dos androgenos
supra-renais, mas as concentragdes de testosterona testicular aumentam somente apés os 10

anos de idade. Ao redor dos trés anos de idade, ainda na fase da infincia, ocorre uma

Introducdo
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grande degeneracdo de células de Leydig; de 18 milhdes de células por testiculo ao
nascimento, havera em torno de 60 mil células de Leydig por testiculo numa crianga de 6
anos de idade (NISTAL & PANIAGUA, 1996).

A terceira e ultima fase do desenvolvimento testicular € a fase da adolescéncia.
Ao redor de 10 anos tem inicio a fase da espermatogénese, coincidindo com a elevagdo das
concentragdes de LH, que levaré a proliferacdo das células de Leydig, induzindo as células
precursoras fibroblastos-/ike a diferenciarem-se em células de Leydig maduras, que até o
final da adolescéncia atingem um valor de 786 milhdes por testiculo. Também ocorrera a
maturagdo das células de Leydig que passam a produzir testosterona (NISTAL ez al., 1986).
Entre 11 e 14 anos de idade, o aumento das concentragdes de testosterona junto com um
aumento das de FSH, levardo a maturacdo das células de Sertoli, desenvolvimento das
células germinativas e aparecimento do lumen tubular, levando ao aumento global do
volume do testiculo. Antes dos testiculos atingirem o tamanho adulto, as epifises Osseas
estardo fechadas e as caracteristicas sexuais secundarias desenvolvidas (BURR ef al., 1970;
ZACHMANN et al., 1974; DANIEL et al., 1982; NIELSEN et al., 1986).

Por ser um procedimento invasivo, a biopsia testicular tem indica¢bes precisas,
sendo util no diagnéstico de pacientes com ambigiiidade genital, em casos de aumento
assimétrico e rapido do volume testicular, e quando ocorre pseudo-puberdade precoce de
origem ndo supra-renal. Em outras situagdes, o valor da biopsia testicular ¢ menor ou

controverso, como nos casos de criptorquidismo (NISTAL & PANIAGUA, 1996).

Nos pacientes com ambigiiidade genital, a bidpsia gonadal estd indicada nos
casos (SAVAGE, 1989):

1. de aberragbes numéricas ou estruturais de cromossomos sexuais, com ou
sem mosaicismo, para diagnostico diferencial entre Hermafroditismo
Verdadeiro e Disgenesia Gonadal;

2. onde exista discordancia entre a constitui¢do genotipica e a genitilia externa,
isto €, gonada palpavel com caridtipo 46,XX, para diagndstico diferencial de
Hermafroditismo Verdadeiro e Homem XX;

Introducdo
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3. de hipogonadismo hipergonadotrofico, para diagnéstico de Disgenesia
Gonadal;

4. onde ha assimetria do tamanho e consisténcia dos testiculos;
5. de oligo ou azoospermia;

6. ndo esclarecidos, especialmente naqueles com cariotipo 46.XY, apds extensa

investigacdo.

Nesses casos, além da investigagdo da etiologia da ambigiiidade genital, a

bidpsia gonadal tem por objetivo, eventualmente, identificar neoplasia gonadal.

A interpretagdo da bidpsia de testiculos pré-puberais nem sempre € facil de ser
realizada e, portanto, deve envolver a realizagcdo de um cuidadoso estudo morfométrico,
com avaliagdo dos dados de didmetro tubular médio, nimero de células germinativas,
c€lulas de Leydig, células de Sertoli, que podem ser medidas ou por corte tubular, ou por
unidade de area, ou por volume testicular, ou ainda por testiculo (NISTAL & PANIAGUA,
1996).

O didmetro tubular médio € um excelente indicador do desenvolvimento do
epitélio seminifero. Nos testiculos pré-puberais ele depende principalmente das células de
Sertoli e indica se o epitélio seminifero estd estimulado pelo FSH e se ha resposta adequada
a este estimulo. Portanto ao avaliar o didmetro tubular, indiretamente também se avaliam as
células de Sertoli (NISTAL & PANIAGUA, 1996). O didmetro tubular tem seu menor
valor no quarto ano de vida, aumenta lentamente até os 9 anos, e depois rapidamente até os

15 anos (Figura 1).

A anormalidade mais freqiiente do didmetro tubular médio é a hipoplasia
tubular. Algumas situagdes clinicas onde pode-se observar essa hipoplasia sdo casos de
hipogonadismo hipo ou hipergonadotroéfico, testiculos criptorquidicos ou ectopicos, e casos
de resposta an6mala das células de Sertoli ao FSH (NISTAL et al., 1982).

Segundo NISTAL & PANIAGUA (1996), existem trés graus de gravidade da
diminui¢do do didmetro tubular:

Introdugdo
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1. leve, quando essa diminui¢do ¢ de até 10% em relagdo ao didmetro tubular
médio normal para a idade;

2. marcante, quando a reducdo esta entre 10 e 30%;
3. grave, quando essa redugdo € maior que 30%.

O numero de cé€lulas germinativas pode ser avaliado por diferentes métodos. O
método que causa maiores dificuldades é a avaliagdo do nimero dessas células por
testiculo, uma vez que envolve obrigatoriamente as medidas cuidadosas dos trés eixos do
testiculo e a avaliagdo morfométrica do volume intratubular. De maneira mais simples e de
uma forma mais freqiiente, o nimero de células germinativas é avaliado por meio do Indice
de Fertilidade Tubular (IFT), isto €, o nimero médio de células germinativas por corte
tubular. Na verdade, este indice reflete a porcentagem de cortes tubulares que possuem pelo
menos uma c€lula germinativa. Sabe-se que no recém-nascido ele gira em torno de 68%,
isto €, 68% dos cortes tubulares possuem pelo menos uma célula germinativa, caindo para
um valor proximo de 50% em uma crianga de 3 anos, e depois aumentando gradativamente
até um valor de 100% na puberdade (MULLER & SKAKKEBAEK, 1983) (Figura 1).

Segundo NISTAL & PANIAGUA (1996), assim como na hipoplasia tubular,
também existem trés graus de gravidade de hipoplasia germinal, isto €, de diminui¢cdo do

numero de células germinativas:

1. leve, quando o IFT for maior que 50%, isto €, mais de 50% dos cortes
tubulares possuem pelo menos uma célula germinativa em relagdo ao IFT

normal para a idade;
2. marcante, quando o IFT estiver entre 30 e 50;
3. grave, quando o IFT for menor que 30.

Geralmente os casos de hipoplasia germinal associam-se a hipoplasia tubular, ¢
ocorrem devido a disgenesia tubular. A hipoplasia germinal pode ser encontrada nos casos
de hipogonadismo hipergonadotréfico, sindrome de Klinefelter, fetos anencefalicos,
trissomias do 13, 18 e 21, portadores de valvula de uretra posterior associada com
obstrug@o severa do ducto excretdrio urindrio, em criangas que se submeteram a tratamento

com medicamentos IMuUNOSSUPressores.
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O nimero de células de Sertoli sofre lenta diminui¢do com o decorrer da idade,
sendo que no recém-nascido existe em meédia 26 a 28 células por corte tubular € na vida
adulta em torno de 10 (Figura 1). Porém, entre 4 ¢ 12 anos de idade existe uma lenta
proliferacdo destas células que, somado ao aumento da largura, comprimento e tortuosidade
do tubulo seminifero. sdo responsaveis pela transformacdo do epitélio seminifero
pseudoestratificado ao nascimento para colunar na puberdade (CORTES, MULLER &
SKAKKEBAEK, 1987). Hiperplasia das células de Sertoli ¢ um sinal bem definido de
disgenesia tubular, sendo geralmente detectada no primeiro ano de vida e no inicio da
puberdade (NISTAL, ABAURREA & PANIAGUA, 1982).

O célculo do numero de células de Leydig no periodo pré-puberal é dificil
devido a populagdo escassa nesta idade, e pela dificuldade de se selecionar um
denominador adequado que expresse a populacdo das células de Leydig (NISTAL et al..
1986). Estas células sdo escassas durante a infincia, nos testiculos criptorquidicos, no
hipogonadismo-hipogonadotréfico e em alguns casos de pseudo-hermafroditismo
masculino (PHM) e fetos anencefalicos (DOSHI, SURTI & SZULMAN, 1983; NISTAL,
GONZALEZ-PERAMATO & PANIAGUA, 1988).

Introducdo
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Figura 1: Variagdo do didmetro tubular médio, do indice de fertilidade tubular e do ntimero
de células de Sertoli por corte tubular do nascimento a puberdade (NISTAL &
PANIAGUA, 1996).

O Pseudo-hermafroditismo Masculino Disgenético, atualmente denominado
Disgenesia Gonadal Parcial (DGP), Incompleta ou Atipica, € caracterizado pela presenga de
cariétipo 46,XY em individuos com diferenciacdo testicular parcial e ambigiiidade genital.
A genitdlia interna consiste de combina¢do de derivados dos ductos de Wolff e Miiller
(RAFJER et al, 1978). Existe risco de transformagdo neopldsica das gbnadas para,
particularmente, gonadoblastoma, ou até seminomas e disgerminomas (TROCHE &
HERNANDEZ, 1986; KRASNA er al., 1992). A op¢do de defini¢do do sexo € a feminina,
desde que em idade precoce e com reconstrugao da genitalia externa e remocao das génadas

e dos derivados dos ductos de Wolff .
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A DGP é considerada, por alguns autores, uma variante da Disgenesia Gonadal
Pura ou Completa XY, de heranga recessiva ligada ao cromossomo X, ou autossomica
dominante com expressdo limitada ao sexo masculino. Ambas as formas, completa e parcial
(ou incompleta), podem ocorrer na mesma familia (BERKOVITZ et al, 1991;
MARCANTONIO ef al., 1994). Em apenas 10% a 15% dos casos observam-se mutac¢des
no gene SRY destes pacientes (Cameron e Sinclair, 1997).

Tipicamente, os pacientes apresentam concentragdes séricas de testosterona
baixas, sem acumulo dos seus precursores e, dependendo da gravidade da disgenesia
testicular, a concentragdo do hormoénio anti-Miilleriano (HAM) pode ser baixa ou
indetectavel (REY et al.. 1999; STUCHI-PEREZ et al., 2000).

O caridtipo observado com maior freqiiéncia é o 46,XY. Contudo, linhagens
celulares multiplas, incluindo a linhagem celular monossomica do X, podem ser detectadas,
e as caracteristicas somaticas da sindrome de Turner, tal como baixa estatura, pescoco
alado, cubitus valgus e malformagdo renal, podem estar presentes. De fato, alguns autores
consideram a DGP uma variante da Disgenesia Gonadal Mista, que é definida como a
coexisténcia de gonada “em fita” e testiculos disgenéticos em individuos com constituigdo
cromossomica 45,X/46,.XY (DONAHOE, CRAWFORD & HENDREN, 1979; ROBBOY
et al., 1982; CHANG, CLARK & BACHMAN, 1990; ROHATGI et al., 1992; BORER,
NITTI & GLASSBERG, 1995).

A ambigiiidade genital que se acompanha de génadas disgenéticas pode nio
ente ser decorrente de mosaicismo cromossomico, como no caso da Disgenesia
_ . uadal Mista (45,X/46,XY), ou ser observada em individuos de sexo genético masculino
sem aberragdes cromossOmicas visiveis ao microscopio Optico, como na Disgenesia
Gonadal Parcial. Existem, ainda, quadros sindrémicos que se acompanham de anomalias da
diferenciacdo gonadal que permitiram, nos ultimos anos, a identificacdo de genes
envolvidos na cascata da diferenciagdo testicular. Entre eles estdo a Displasia
Camptomélica (mutagdes no gene SOXY no locus CMPDI1 em 17q24.3-g25.1) (KWOK et
al., 1995; MANSOUR et al., 1995), a sindrome de Denys-Drash (muta¢ées constitucionais
quase sempre ndo herdadas no gene W7-7 em 11p13) (MANIVEL, SIBLEY & DEHNER,
1987; HASTIE, 1992) e a monossomia 9p (VEITIA et al., 1997 e 1998).
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Em todos esses casos de disturbios da diferenciagdo gonadal, a histologia das
gonadas € variavel, consistindo freqiientemente de tubulos seminiferos pobremente
desenvolvidos, rodeados por estroma tipo ovariano. Contudo, o desenvolvimento gonadal
pode variar de diferenciacdo testicular aparentemente normal a génada “em fita”, e o
critério para o diagnéstico etioldégico de disgenesia gonadal ou testicular, apesar de existir

na literatura, como visto anteriormente, nem sempre € aplicado.

OBJETIVOS

Uma vez que em uma avaliagdo histolégica inicial, algumas gdnadas de 13
criangas com diagnostico clinico de DGP foram consideradas como testiculos normais pré-
puberais, o objetivo deste estudo foi realizar uma cuidadosa andlise morfométrica e
histoloégica das gonadas dessas 13 criancas, acompanhadas no Grupo Interdisciplinar de
Estudos da Determina¢ao e Diferenciagdo do Sexo (GIEDDS), do Hospital das Clinicas da
Universidade Estadual de Campinas (UNICAMP).
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CASUISTICA E
METODOLOGIA
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CASUISTICA

De maio de 1996 a maio de 1998, entre os pacientes com ambigiiidade genital
segundo os critérios de DANISH (1985) avaliados no Ambulatério do GIEDDS do
Hospital das Clinicas da UNICAMP, treze apresentavam o diagnostico clinico presuntivo
de DGP. Esta suspeita diagnostica baseou-se na presenga de genitdlia ambigua em
pacientes com cariotipo 46,XY e criptorquidia bilateral, concentracdes séricas baixas de
HAM e de testosterona basal e apos estimulo agudo com gonadotrofina coridnica humana
(hCG), sem acumulo dos precursores de testosterona, e com presenc¢a de derivados dos
ductos de Miiller. Com estes dados foi indicada a biopsia gonadal de cada um destes
pacientes para confirmagdo diagnostica. No entanto, entre 22 gdénadas biopsiadas das 26
possiveis, o diagnostico anatomopatolégico inicial de 17 foi de testiculo normal pré-
puberal, e das demais 5 gonadas, de gonada disgenética ou “em fita”.

Todos os exames realizados eram necessarios para a investigagdo diagndstica
de cada caso. Do ponto de vista ético, foram seguidas as normas da Declaragdo de Helsinki
e, portanto, cada paciente foi identificado por um numero e ndo por seu nome, respeitando

sua privacidade.

METODOLOGIA
1. Coleta de dados clinicos:

Compreendeu dados como a idade na data da 1°. consulta, antecedentes
gestacionais e familiais, histéria de consangiiinidade entre os pais, alteragdes relevantes de
exame fisico, principalmente em relagdo a genitdlia externa, palpa¢io de gonadas (ndo
palpavel ou palpavel no canal inguinal) e desenvolvimento puberal de acordo com os
critérios classicos propostos por MARSHALL e TANNER em 1970. A classificacdo do
grau de ambigiiidade genital foi feita como proposto por QUIGLEY et al., 1995:
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Grau 1 Grau 2 Grau 3 Grau 4 Grau 5 Grau 6/7

Grau 1: masculinizacdo normal intra-ttero

Grau 2: fenotipo masculino com defeito leve de masculinizagdo
Grau 3: fen6tipo masculino com defeito grave de masculinizagio
Grau 4: genitalia externa francamente ambigua

Grau 5: fenétipo feminino com algum grau de virilizagdo

Grau 6: fen6tipo feminino sem pélo pubiano na puberdade

Grau 7: fen6tipo feminino com pélo pubiano na puberdade

2. Cariotipo:

Foi realizado com técnica de banda G, em cultura de linfécitos de sangue
periférico, no Laboratorio de Citogenética do Departamento de Genética Médica da

Faculdade de Ciéncias Médicas (FCM) da UNICAMP.
3. Avalia¢do hormonal:

Foram realizadas as determinagdes séricas basais de hormdnio luteinizante
(LH), horménio foliculo-estimulante (FSH), testosterona total (TT), dihidrotestosterona
(DHT), dehidroepiandrosterona (DHEA) e androstenediona (A-A4). Os resultados obtidos
foram comparados aos padronizados pelo Laboratorio de Fisiologia do Departamento de

Patologia Clinica da FCM — UNICAMP, de acordo com o sexo e desenvolvimento puberal.

Nos pacientes maiores de 6 meses de idade e fora de puberdade, de acordo com
os critérios de MARSHALL & TANNER (1970), foi realizado teste de estimulo com hCG
intramuscular (Profasi hp® do Laboratério Serono Ltda.) na dosagem de 2.000 UI ao dia,
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por 3 dias consecutivos, sendo a medicagdo cedida f)elo Ambulatério do GIEDDS. Foram
realizadas as determinagdes séricas de TT e DHT em amostra de sangue coletada 24 horas
apos a ultima aplicagdo (GRANT et al., 1976).

Nos casos em que nfio havia nenhuma produgdo de testosterona, apos estimulo
agudo com hCG, foi feita a determinagfo sérica da gonadotrofina coriénica - fragdo beta
(B-hCG) na amostra pés-estimulo, para confirmagdo da aplicagdo da medicagdo, e os
resultados comparados com os padronizados pelo Laboratério de Fisiologia do
Departamento de Patologia Clinica da FCM — UNICAMP. A produgdo de testosterona foi
considerada deficiente quando a concentragdo sérica de TT foi menor que 1,4 ng/mL apos

teste de estimulo agudo com hCG.

As determina¢Ges séricas hormonais foram realizadas pelo Laboratério de
Fisiologia Clinica do Departamento de Patologia Clinica da FCM — UNICAMP, em
duplicatas, utilizando kits comercializados de:

= LH: por Stratus hLH Flurimetric Enzime Immunoassay Cat. Ref. B5700-52
DADE. Internation Inc., Miami, F1. 33152-0672 USA.

= FSH: por Stratus hFSH Flurimetric Enzime Immunoassay Cat. Ref. B5700-
51 DADE. Internation Inc., Miami, Fl 33152-0672 USA.

= TT: por Chemilumonescent Enzime Immunoassay IMMULITE Automated
Analyser, DPC, Diagnostic Products Corporation, Los Angeles, CA. Cat.
Ref. LKTTI.

= DHT: por RIE, DSL, Diagnostic System Laboratories, Inc., Webster, TX,
USA. Cat. Ref. DSL 9600.

= A-A4: por RIE, DSL, Diagnostic System Laboratories, Inc., Webster, TX,
USA. Cat. Ref. DSL-3800.

= DHEA: por RIE, com base na competi¢do pela ligacdo a um anticorpo
monoclonal imobilizado em tubos, com amostras de plasma previamente
extraidas com éter etilico. Immunotech, Inc., Westbrook, Maine 04092
USA, Cat. Ref. 1138.
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A determinagdo sérica do HAM foi realizada no Laboratério da Dra. Nathalie
Josso, sob os cuidados do Dr. Rodolfo A. Rey, na Ecole Normale Supérieure em
Montrouge, Franca, por meio da técnica de ELISA utilizada no Servico.

Essa técnica, primeiramente descrita em 1990, utilizava anticorpos policlonais,
obtidos de HAM bovino purificado (JOSSO et al., 1990), foi modificada em 1992, quando
passou-se a utilizar anticorpos monoclonais, obtidos diretamente de HAM humano
recombinante em fase solida e o segundo anticorpo policlonal contra HAM humano
recombinante obtido de coelho, com visualizagdo da reagdo com anticorpo anti-coelho (IgG

de cabra) marcado com fosfatase (CARRE-EUSEBE et al.,1992).

Os valores de HAM para o sexo masculino normal, agrupados de acordo com a
idade e desenvolvimento puberal (MARSHALL & TANNER, 1970), podem ser vistos na
Tabela 1 (REY et al., 1999).

Tabela 1: Valores de hormdnio anti-Miilleriano sérico em homens normais agrupados por

idade e desenvolvimento puberal

HAM (pmol/L)

Idade N Média + 1 DP Variagio
< 15 dias 6 229 + 59 76 - 381
15 dias -1 ano 22 465 + 93 251 -679
1.01 — 4 anos 17 499 + 66 360 - 638
4,01 — 7 anos 16 438 + 61 309 - 566
7,01 -9 anos 14 336 + 47 234 - 438
> 9 anos
Estadio [ 22 249 + 26 194 - 304
Estadio II 25 159 + 25 107 -211
Estadio III 8 79 + 28 12 - 145
Estadio IV-V 8 48+ 14 14 - 81
Adulto 21 30+4 22-38

4. Avaliagio da genitalia interna:
Casuistica e Metodologia
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genitalia interna, especialmente dos derivados dos ductos de Miiller, por laparoscopia ou
laparotomia realizada durante a correcdo cirlirgica das alteragdes genitais.

5. Avaliagdo anatomopatologica:

Foram biopsiadas 22 das 26 goénadas. No Departamento de Anatomia
Patologica da FCM — UNICAMP, as biopsias gonadais sdo rotineiramente fixadas com
solucdo de Bouin, dehidratadas em alcool e embebidas em parafina.

Para analise morfométrica destas bidpsias gonadais, foram realizados cortes
seriados de 4um de cada parte das gonadas, corados com hematoxilina e eosina e
examinados ao microscopio optico. A avaliagdo morfométrica foi realizada pela autora, sob
a supervisao da Profa. Dra. Izilda Aparecida Cardinalli.

Em 50 a 100 cortes tubulares, selecionados aleatoriamente de cada biopsia,
foram medidos o didmetro tubular médio, o IFT e o nimero de células de Sertoli. Os
resultados encontrados foram comparados com os valores normais por idade publicados por
NISTAL & PANIAGUA (1996) (Figura 1).

O didmetro tubular médio foi medido usando régua micrométrica ocular com
objetiva de 40X, como descrito por LENNOX, AHMAD & MACK (1970) e classificado
segundo NISTAL & PANIAGUA (1996) em 3 graus de gravidade de hipoplasia tubular:
leve (menos de 10% de redugdo em relagdo ao didmetro normal para a idade), marcante (de

10 a 30% de redugdo) e grave (mais de 30% de redug¢ao).

O numero de células germinativas foi avaliado por meio do IFT, que representa
o produto do numero de células germinativas dividido pelo mimero de cortes tubulares no
mesmo campo microscopico em um aumento de 40X, sendo medido em pelo menos 10
campos de cada biopsia. De acordo com NISTAL & PANIAGUA (1996), foram
classificados segundo o grau de gravidade de hipoplasia germinal: leve (IFT maior que 50,
em relacdo ao IFT normal para a idade), marcante (IFT entre 50 e 30) e grave (IFT menor
que 30).
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O nimero de células de Sertoli foi calculado em aproximadamente 50 a 100
cortes tubulares de cada bidpsia. Esta variagdo ocorreu devido a escassez do material de
algumas bidpsias.

O namero de células de Leydig ndo foi avaliado devido a exigiiidade deste tipo

de células na faixa etaria deste grupo de pacientes.

Foram consideradas goénadas disgenéticas ou “em fita” aquelas compostas
predominantemente de estroma tipo ovariano com nodulos esclerohialinos € auséncia de

elementos da linhagem germinativa (ROBBOY et al., 1982).
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A média de idade dos pacientes na primeira consulta no Ambulatério do
GIEDDS do HC — UNICAMP foi de 3 anos e 1 més, variando de 15 dias a 9 anos (Tabela
2) e todos apresentavam registro civil e sexo social masculino. Ndo foi observado

antecedente de consangiiinidade nem historia familial de ambigiiidade genital.

Todos os pacientes apresentavam hipospadia e génadas fora das saliéncias
labioescrotais bilateralmente. Das 26 gdnadas examinadas, 16 eram palpaveis no canal
inguinal e as demais ndo palpaveis. De acordo com a classificacio de QUIGLEY ef al.
(1995) 7 pacientes tinham ambigiiidade genital grau 2, cinco grau 3 e um grau 4 (Tabela 2).
Um paciente (caso no. 12) apresentava historia pessoal de tumor de Wilms unilateral e
insuficiéncia renal cronica, quadro sugestivo da sindrome de Denys-Drash. Nenhum

paciente apresentava a 1 consulta sinais clinicos de puberdade ou da sindrome de Turner .

Em um paciente (caso no. 4) ndo foi realizado teste de estimulo agudo com
hCG, pois tinha idade menor que 6 meses. Este ¢ os demais pacientes nio apresentaram
concentragdes séricas de TT superiores a 1,4 ng/mL. Oito do total de 13 casos (casos nos. 3,
5,7 a 11, e 13) ndo apresentaram qualquer produgdo de TT apos teste de estimulo agudo
com hCG, sendo entfo realizada a dosagem sérica do B-hCG, com resultado normal,
comprovando o uso adequado do medicamento no teste. Todos os pacientes apresentaram
HAM inferior a 2 DP para idade e sexo masculino, de acordo com os dados da Tabela 1
(Tabela 3).

Em todos os 13 pacientes ocorreu um predominio do FSH em relagcdo ao LH,
porém em apenas 4 pacientes (casos nos. 2, 4, 6 e 7) a concentragdo sérica de FSH estava
elevada para a idade. Dentre estes 4 pacientes, 3 apresentaram idades superiores a 6 anos de
idade (os pacientes com maior faixa etdria no grupo avaliado), e um tinha 15 dias de vida.
Todos os pacientes apresentavam valores séricos de dihidrotestosterona, relagio TT/DHT
(sempre < 15), dehidroepiandrosterona e androstenediona normais para a faixa etaria pré-
puberal do sexo masculino.

Todos os pacientes apresentavam derivados dos ductos de Miiller e Wolff. Nos
6 casos com maior evidéncia clinica de ambigiiidade genital (os casos com classificacdo 3 e

4 de QUIGLEY et al., 1995) foi detectada a presenca de seio urogenital (Tabela 2).
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Tabela 2: Dados clinicos de 13 criangas com Disgenesia Gonadal Parcial

Caso Idade Genitalia Posicdo das Ducto de Ducto de SUG’

(meses) externa' gonadas (D/E)’ Miiller Wolff
1 7 3 I/1 D+ E+ o
2 108 2 AlA E+ D+ -
3 30 2 I/1 D/E+ D+ -
4 0.5 3 I/1 E+ D+ +
5 10 2 I/1 D+ E+ -
6 92 2 I/A E+ D+ -
7 78 2 I/(-) D+ E+ -
8 13 2 I/1 E+ D+ -
9 20 4 I/A E+ D+ -
10 20 2 A/A E+ D+ -
11 31 3 I/1 D+ E+ +
12 29 3 AlA D/E+ D/E+ =+
13 44 3 1/A E+ D+ +

" = de acordo com a classificacio de QUIGLEY et al. (1995)
2 = D = direito, E = esquerdo, A = abdémen, | = canal inguinal , (-) = n#o localizada

3 = SUG = seio urogenital, (-) = ausente, (+) = presente
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Tabela 3: Dados hormonais de 13 criangas com Disgenesia Gonadal Parcial

Caso HAM' TT B-hCG’®  DHT' LH’ FSH°  DHEA'  A-A4°
(pMolL) (ng/mL) (um/mL) (ng/mL) (mU/mL) (mU/mL) (og/ml) (ng/mL)
1 118 0,3 NR 0,03 1,0 1,3 3,1 0,3
2 114 0.2 NR 0,03 0,9 5.4 1,1 0,2
3 52 <0.1 319 <0,02 0,6 1,2 3,5 0,4
4 98 0,6 NR 0,05 0,8 39 3,8 0,5
5 114 <0,1 351 <0,02 1,1 1,4 <0,5 0.1
6 113 0,3 NR 0,03 0,8 5,8 3,0 0,2
7 73 <0,1 301 <0,02 1,0 6,3 <0,5 <0,1
8 107 <0,1 196 <0,02 0,5 1,0 2,6 <0,1
9 11 <0,1 351 <0,02 1,1 1,5 0,7 0,2
10 91 <0,1 219 <0,02 1,0 1,4 1.6 <0,1
11 25 <0,1 143 <0,02 0,1 0.8 3.4 0,7
12 116 1,0 NR 0,05 0,3 0,7 1,9 0,3
13 71 <0,1 365 <0,02 0,9 0,9 <0,5 <0,1

= HAM = horménio anti-Miilleriano (valores normais de acordo com REY e? al., 1999)

2 =TT = testosterona total (valor normal apés hCG > 1,4 ng/mL)

3 = B-hCG = fragio beta — gonadotrofina coriénica (valor homem normal < 25 mUl/mL)

* = DHT = dihidrotestosterona (valor normal basal pré-puberal < 0,06 ng/mL)

¥ = LH = horménio luteinizante (valor normal basal pré-puberal 0,1 a 1,0 mUl/mL)

¢ = FSH = horménio foliculo-estimulante (valor normal basal pré-puberal 0,1 a 1,4 mUI/mL)
7 = DHEA = dehidroepiandrosterona (valor normal basal pré-puberal 0,1 a 8,0 ng/mL)

§ = A-A4 = androstenediona (valor normal pré-puberal 0,1 a 0,5 ng/mL)

Foram biopsiadas 22 das 26 gonadas. A idade dos pacientes na época da biopsia

variou de 3 meses a 9 anos. Quatro génadas ndo foram biopsiadas: as gbnadas esquerdas

dos pacientes 1 e 7, e as direitas dos pacientes 2 e 4 (Tabela 4). A génada esquerda do

paciente 7 ndo foi encontrada, mas a auséncia ipsilateral de derivado Miilleriano e a

presenga de derivado do ducto de Wolff sugerem o diagndstico de sindrome de regressdo

testicular unilateral precoce. Nos outros trés pacientes a biopsia de uma das génadas néo foi

realizada para analise histologica por problemas técnicos.
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Como ja havia sido observado na analise anterior realizada pelo Laboratério de
Anatomia Patologica do HC — UNICAMP, cinco gonadas (casos nos. 2, 6, 9, 10 e 13)
foram consideradas “em fita”, todas do lado esquerdo e que tinham posic¢do intra-abdominal
(Tabelas 2 ¢ 4).

A Tabela 4 mostra os resultados do didmetro tubular médio, IFT e nimero de
células de Sertoli por corte tubular observados nas demais 17 gonadas.

Onze gonadas apresentavam hipoplasia tubular marcante, 4 hipoplasia tubular
grave e uma leve (Figuras 2 a 4). Somente a génada direita do paciente 13 apresentava
diametro tubular médio normal.

O IFT estava gravemente reduzido em 9 génadas, marcadamente reduzido em 2
e normal em 6 (Figuras 2 a 4) .

O numero de células de Sertoli por corte tubular estava elevado em 16 das 17
gonadas analisadas (Figuras 2 a 4). Somente a génada direita do paciente 10 mostrou
numero de células de Sertoli normal.

Nao foi observado qualquer sinal sugestivo de neoplasia em nenhuma das 22
gonadas analisadas.
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Tabela 4: Dados morfométricos e histolégicos de 22 gbnadas de 13 criangas com

Disgenesia Gonadal Parcial

Caso  Idade’ Tibuless DTM’ GHT' IFT° GHG® NCS’ HCS®

1 11 D=110 52,3 Marcante 12 Grave 28 &)

2 122 E=() “em fita” “em fita” “em fita™

36 D=69 29.1 Grave 0 Grave 19 ()

E=104 35,8 Grave 15 Grave 22 (+)

4 16 E=117 49.6 Marcante 10 Grave 29 (+)

5 16 D=102 46,8 Marcante 78 Normal 23 +)
E=101 49,1 Marcante 97 Normal 24 (+)

6 108 D=99 59,5 Leve 6 Grave 29 (+)
E=() “em fita” “em fita” “em fita”™

7 84 D=104 39,4 Grave 111 Normal 21 +)

8 19 D=126 54 Marcante 68 Normal 19 (+)
E=116 52,4 Marcante 166 Normal 19 +)

9 26 D=42 383 Grave 50 Grave 26 (+)
E=() “em fita” “em fita” “em fita”

10 27 D=98 43,9 Marcante 0 Grave 18 Normal
E=() “em fita” “em fita” “em fita”

11 36 D=104 49.6 Marcante 33 Marcante 30 +)
E=115 53,1 Marcante 45 Marcante 33 *)

12 37 D=98 49.2 Marcante 0 Grave 37 +)
E=80 43,4 Marcante 10 Grave 32 (+)

13 51 D =66 64,1 Normal 115 Normal 24 )
E=() “em fita” “em fita” “em fita”

= jdade em meses na época da bidpsia gonadal

2 = namero de tibulos examinados: D = gonada direita; E = gdénada esquerda; (-) = auséncia de tibulos
seminiferos

3 = DTM = diametro tubular médio (um)

4 = GHT = gravidade da hipoplasia tubular de acordo com NISTAL & PANIAGUA (1996)

* = IFT = indice de fertilidade tubular (%)

¢ = GHG = gravidade da hipoplasia germinal de acordo com NISTAL & PANIAGUA (1996)

7 =nCS = nimero de células de Sertoli por corte tubular

% = HCS = hiperplasia de células de Sertoli de acordo com NISTAL & PANIAGUA (1996). (+) = presente
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Figuras: 2: Tecido do paciente caso no. 4. Uma éarea da gonada esquerda (hematoxilina-
eosina, tamanho original x 75). 3: Tecido do paciente caso no. 12. Uma area
da gobnada direita caracterizada por marcante hipoplasia tubular, grave
hipoplasia germinal e hiperplasia das células de Sertoli (hematoxilina-eosina,
tamanho original x 150). 4: Tecido também da génada direita do paciente caso
no. 12 (hematoxilina-eosina, tamanho original x 300).
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Pacientes com DGP possuem desenvolvimento ambiguo de graus variados dos
ductos genitais, seio urogenital e genitalia externa. Estes pacientes geralmente apresentam
diminui¢do da secregdo intra-uterina de HAM e andrdgenos e, consequentemente, tém
derivados dos ductos de Miiller e genitdlia externa ambigua. Apés o nascimento,
laboratorialmente caracterizam-se por apresentar concentragdes séricas de testosterona
basal e ap6s estimulo com hCG diminuidas, auséncia de acimulo de precursores da
testosterona € concentragdo sérica de HAM baixa. As gonadotrofinas encontram-se
elevadas, havendo um predominio de FSH em relagdo ao LH (RAJFER & WALSH, 1981).

Mutagbes e delegdes nos genes envolvidos na cascata da determinagdo
testicular e diferenciacdo sexual, como o gene SRY, genes do cromossomo X e autossomos,
estdo envolvidos na etiologia da DGP. O SRY € expresso especialmente na gonada nio
diferenciada durante o desenvolvimento embriologico precoce, exatamente antes do
primeiro sinal de formagdo testicular (GOODFELLOW & LOVELL-BADGE, 1993),
agindo como um fator transcripcional de outros genes determinantes do sexo,
provavelmente localizados no cromossomo X ou autossomos (JIMENEZ et al., 1996).
Apenas cerca de 10% dos casos de Disgenesia Gonadal séo explicados por alguma mutacio
no gene do SRY. Nos casos restantes, o desenvolvimento sexual anormal pode ser causado

por mutagdes em outros genes localizados no cromossomo X ou em autossomos (BERTA
et al., 1990; HAWKINS et al., 1992).

Os 13 pacientes incluidos neste estudo apresentaram alguns dados interessantes,
como a média de idade alta na primeira consulta e o sexo social masculino definido,
denotando um atraso na identificagdo e encaminhamento para investigagdo de genitalia
ambigua pelo pediatra.

Nao foram encontradas mutages no gene SRY em nenhum dos 13 pacientes
estudados (ASSUMPCAO, 2001 — comunicagio pessoal). Esses resultados estdo de acordo
com dados da literatura que indicam que muta¢bes no SRY sdo bem mais freqiientes em
pacientes com Disgenesia Gonadal Pura XY do que em pacientes com Disgenesia Gonadal
Parcial XY (HAWKINS et al,, 1992). O paciente caso no. 12 possuia caracteristicas da
sindrome de Denys-Drash, por provavel mutagdo no gene W7-7 (MANIVEL, SIBLEY &
DEHNER, 1987; HASTIE, 1992).
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A auséncia de sinais de sindrome de Turner torna mais provavel o diagnéstico
de DGP e ndo o de Disgenesia Gonadal Mista (DONAHOE, CRAWFORD & HENDREN,
1979; ROBBOY et al., 1982; CHANG, CLARK & BACHMAN, 1990; ROHAGATI et al.,
1992; BORER, NITTI & GLASSBERG, 1995).

Apesar de todos os pacientes apresentarem predominio de FSH em relagéo ao
LH, somente 4 tiveram FSH acima do valor normal para a idade. Destes 4 pacientes, 3 eram
maiores de 6 anos e 1 tinha 15 dias de idade, confirmando a utilidade da dosagem sérica das
gonadotrofinas no diagnéstico de Disgenesia Gonadal nos extremos da idade pré-puberal.

Varios graus de masculinizagdo da genitdlia externa foram observados, todos
apresentando hipospadia com goénadas fora das saliéncias labioescrotais. Praticamente a
metade dos casos apresentavam genitdlia externa grau 2 (fendtipo masculinizado) e os
outros 50% grau 3 ou 4 (fenétipo ambiguo, com evidéncia de seio urogenital) de acordo
com a classificagdo de QUIGLEY ez al. (1995). Estes dados mostram que nos casos de
DGP, assim como em outras etiologias de ambigiiidade genital, a simples avaliacio da

genitalia externa ndo € suficiente para esclarecimento etiologico.

A confirmagdo diagnostica de DGP € baseada nos achados anatomopatologicos,
desde varios graus de disgenesia testicular bilateral até testiculos quase ‘“normais” ou
gbnadas que grosseiramente lembram gonadas “em fita”. Embora as anormalidades
observadas nos testiculos disgenéticos sejam bem definidas (NISTAL & PANIAGUA,
1996), os patologistas geralmente apresentam algumas dificuldades no estabelecimento
desse diagndstico, devido a necessidade de um exame morfométrico cuidadoso e da

experiéncia do responsavel pelo exame.

A bidpsia testicular € essencial para o diagnéstico etiologico em determinados
casos de ambigiiidade genital, e a avaliagdo da bidpsia de testiculos pré-puberais deveria
envolver as medidas do didmetro tubular médio e do numero de células germinativas,
células de Sértoli, e células de Leydig por corte tubular, ou por unidade de area, ou por
unidade de volume, ou por testiculo (NISTAL & PANIAGUA, 1996).
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O didmetro tubular, indicador do desenvolvimento do epitélio seminifero, varia
no decorrer da infancia, sendo menor no quarto ano de vida com aumento progressivo até
os 15 anos (NISTAL & PANIAGUA, 1996). Os 13 pacientes apresentaram didmetro
tubular médio varidvel, de normal a gravemente diminuido, mas com predominio de
hipoplasia tubular marcante a grave, observada em 15 de 17 gonadas analisadas. Ainda que
existam dificuldades técnicas na avaliagao do didmetro tubular médio, estes dados indicam
a necessidade desta medida em todas as bidpsias testiculares, quando houver suspeita
clinica de disgenesia gonadal, independente da localizagdo da gonada.

O IFT reflete a porcentagem dos cortes tubulares contendo pelo menos uma
célula germinativa. Nos recém-nascidos, 68% dos cortes tubulares contém pelo menos uma
célula germinativa, diminuindo até os 3 anos de idade para 50%, seguido de um aumento
progressivo para 100% na puberdade (NISTAL & PANIAGUA, 1996). Neste estudo
observou-se que o IFT estava alterado em 11 de 17 gonadas avaliadas. Das 6 gonadas com
IFT normal, 5 possuiam didmetro tubular médio diminuido e uma didmetro tubular médio
normal. Estes achados sugerem que a medida do didmetro tubular médio pode ser melhor
indicador de disgenesia testicular que o IFT.

Outro parametro histologico avaliado foi o numero de células de Sertoli por
corte tubular, que varia durante a infincia como resultado da lenta proliferacdo destas
células, entre 4 e 12 anos de idade. A hiperplasia de células de Sertoli é considerada um
sinal de disgenesia tubular. O nimero de células de Sertoli estava aumentado em todas as
17 gonadas dos pacientes avaliados neste estudo, exceto em um paciente que apresentava
niamero normal. A unica gonada avaliada (a gbnada direita do caso no. 10) que nio
apresentou aumento do nimero de células de Sertoli foi biopsiada aos 27 meses de idade do
paciente, o que pode em parte justificar o fato de ndo ter sido observada a hiperplasia das
células de Sertoli. Esta hiperplasia ¢ mais freqiientemente observada no primeiro ano de
vida e inicio da puberdade.

Finalmente, é importante enfatizar que em 22 gdnadas avaliadas, somente 5
lembravam grosseiramente gonadas “em fita”. E interessante observar que todas
encontravam-se do lado esquerdo, semelhante aos hermafroditas verdadeiros, onde existe
também um predominio de ovario e ovotestis do lado esquerdo (VAN NIEKERK &
RETIEF, 1981; GUERRA JR. et al., 1998).

Discussdo
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Em conclusdo, os achados histologicos das gonadas destes 13 casos de DGP,
apesar de varidveis, confirmaram o diagnostico clinico. A avaliagdo morfométrica
cuidadosa, particularmente a medida do didmetro tubular médio, pode ser 1til para
estabelecer € melhorar o diagnostico histolégico em determinados casos de disgenesia
gonadal.
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Background: Partial Gonadal Dysgenesis (PGD) is a sexual differentiation
disorder characterized by bilateral dysgenetic testes, persistent Miillerian structures, and
cryptorchidism in individuals with 46,XY karyotype. However, the histologic criteria for
the diagnosis of PGD are poorly established.

Objective: To determine gonadal histology in children with PGD.

Patients and methods: Between 1996 and 1998, 13 patients with PGD were
evaluated on our service. The clinical diagnosis of PGD was based on a 46,XY karyotype,
sex ambiguity, high levels of FSH and low levels of AMH, a decreased testosterone
response to hCG stimulation without accumulation of testosterone precursors, and the
presence of Miillerian structures. Biopsies were performed for 22 of 26 gonads (patient age
at the time of biopsy, 11 months to 10 years). Conventional microscopy was used to
evaluate mean tubular diameter, tubular fertile index and number of Sertoli cells per tubular
profile.

Results: All 26 gonads were located outside of the labioscrotal folds. Their
histologic features varied from only a reduction in tubular size to features of a streak gonad.
Five of the 22 gonads grossly resembled a streak gonad. The mean tubular diameter was
severely reduced (> 30% reduction relative to the normal tubular diameter for the patient’s
age) in 4 gonads, markedly reduced (10% - 30%) in 11, slightly reduced (< 10%) in one,
and normal in one gonad. The tubular fertile index, expressed in percentage of tubular
profiles containing germ cells, was severely reduced (< 30% of normal values) in 9 gonads,
markedly reduced (50% - 30%) in 2 gonads, and normal in 6 gonads. The number of Sertoli
cells per tubular profile was elevated in 16 gonads and normal in one gonad. Thin tubules

surrounded by fibrous tissue were occasionally observed.

Conclusion: The histologic findings confirmed the clinical diagnosis of PGD in
every patient in the present series. However, gonadal histology is variable, and careful

morphometric evaluation may be necessary to establish the diagnosis.
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EJ'}‘IL[D,—\DE DO HORMONIO ANTI-MULLERIANO NA AVALIACAODE INTERSEXO
AP Silva, RBP; Ceschini, M. Castra

ychi-Perez, EG; Guarra Jr, G: Sacelfaro, M. Maciel-Guerra, AT: Margues-de-Faria. .

M: Rey, R Cardinalli, [A; Baptista, MTM

GIEDDS - Fac. Cigncias Médicas - Univ. Est. Campinas - UNICA

|atrodugao - O horméanio anti-Miilleriano (HAM) € produzido pelas células de Sertoli, para regressio dos ductos de Miiller

po [et0 masculino. Sua secregdo € mantida durante a infincia, apresenta correlagdo inversa com os niveis de testosterona,

caindo drasticamente no periodo da puberdade. Apresenta imp

(19), porém s30 poucos 0s trabalhos jd realizados.

Pacicntes € métodos - Realizamos dosagem de HAM (ELISA) em |4 pacientes com IS - 7 com distirbios da diferenciagio
a gonadal (DG): 7 pseudohermafroditas masculinos

(DDG): 3 hermafroditas verdadeiros (HV) e 4 com disgenesi
i&mcia de Sa-redutase (D5a), 1 com resisténcia completa aos andrégenos (RCA), | com hipogonadismo
idroxiesteréide-desidrogenase (D3b).

St
MP - Campinas - SP - Brasil

ortante aplicagdo clinica na investigagdo diagndstica intersexo

s‘)n;“.!:ll
(PHA): 4 com defic
central (HC) e 1 com deficigncia de 3b-h

.1 Resultados: podem ser vistos na tabela abaixo
Diagn. n idade {anos)  LH (UlVml) FSH (Ul/ml) Testo (ng/ml) HAM (ng/mD)
HV 03 36-12,1 02-12 1,6-56 0.1-06 43-111,0
DG 04 1,08 - 10,08 06-35 2,2-13.6 0.1-19 7.8-831
Dsa 04 0,08 - 16.0 1,1-7.3 44-159 22-49 23-412
RCA 0l 13.08 78 5.7 S5 139.5
y HC ol 3.5 <001 0,5 0,75 26.1
i ;_EB a1 7.0 0.1 1.2 07 45,7

esenca de tecido tosticular, nos pactentss

AM variaram de acordo com a pres
D5a, aumantados na RCA e normais/elevados na D3b. A dosagem
IS, em especial nos casos de PHM cujo diagndstico £ complexo

Conclusées - Nos pacientes com DDG os nivels de H
g om PHM estes niveis mostraram-se. diminuidos no HCena
o . 3 v " - .
B do HAM ¢ de grande utilidade na investigacdo diagnostica de
£ | 2

A 104

i %{TLLITY OF ANTI-MULLERIAN HORMONE TO EVALUATE INTERSEX

B Stuchi-Perez, EG: Guerra Jr. G: Sacolfaro, M: Maciel-Guerra, AT; Marques-de-Faria, AP; Silva, RBP; Ceschini, M; Castro,
Z:M: Rev. R: Cardinalli. [A: Baptista, MM

;;EI[EDDS - Fac. Ciéncias Médicas - Univ. Est Campinas - UNICAMP - Campinas - SP - Brasil

i_-flgtrnduction Anti-Miillerian Hormone (AMH) is produced by Sertoli cells in order to induce the regression of Miiller’
: bocts in the male foetus. Its secretion is sustained during infancy, presents inverse corelation with testosterone levels, and
Ruve drastic diminution at puberty. It presents important ¢'iniral application in the intersex (IS) diagnostic investigation, but
i tbere are -0 fou studies performed.

$ 7 Patients w0 methods: We made AMH dosages (
& 2 with u hermaphroditism (TH) and 4 with gonadal dysgenes
¥ ductase deficiency (5aD), 1 with complete androgen resistance (
3 _-_-hdmxysleroid-dehydrogenase deficiency (3bD)

& Resulis are shown in the table above

5

ELISA)in 14 1S patients - 7 with gonadal differentiation disturbs (GDD):
is (GD), 7 male pseudohermaphrodites (MPH): 4 with 3a-
CAR), | with central hypogonadism (CH) and | with 3b-

e~
-._D._.ﬂ_sﬂ_ n ape(years) LH(Umb FSH(UUm!) Testost(ng/ml) AMH (ng/ml}
“aedH 03 3.6-12.1 0,2-1,2 1.6-56 0,1-0.6 43-111,0
£ .CD 0« 1,08-1008 06-39 2.2-136 0.1-19 7.8-83.1
% .50 04  008-160 173 44-159 2.2-49 23-412
~CAR g 13,08 7.9 57 5.5 139.5
~CH ol 3.5 <05 0.5 0.75 26.1
7aJfD 01 7.0 oo 1.2 0.7 45,7

L
I%fg‘-w

2 t"Jm:lusiom;: in GDD patients the HALI levels varied with the presence of testicular tissuz; in M
®ere: diminished in CH and 3aD, high in CAR and normal/high in 3bD. The AMH dosage have a great utility in the 1S

ﬁ-'snosn: investigation, specially in MPH patients, where the diagnosis is complex

G : 129

{PH patients these levels
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XY: ASPECTOS CLINICOS, HORMONAIS,

DISGENESIA GONADAL
MOLECULARES, RADIOLOGICOS E HISTOLOGICOS DE 13 CASOS.
MELLO, M.P;

SCOLFARO, MR.; CARDINALLL LA ; ASSUMPCAO, 1.G;

STUCHI-PEREZ, E.G.; BAPTISTA, MT.M,; MACIEL-GUERRA, AT. & GUERRA JR.. G..
GIEDDS - FCM - UNICAMP - Campinas - SP - Brasil
Dimsﬁoufomdoumadhgmiagmadﬂﬂ(mmnécpmcomoDG
parcial, atipica, e pseudo-hermafroditismo disgendtico, eatre outras. A DGXY & definida pela
presenca de ambigiidade genital (AG) em individuos com diminuicio da produgdo de
testosterona (T), presenga de derivados de Miller, e evidincia histolégica de DG. No entanto,
os critérios histologicos para definicio de DG nio sdo claros. Os niveis séricos do hormdnio
amti-Millerizno (HAM) tém sido relstados como diminuidos nestes casos. O objetivo dests
mdcéapmmmrmaspmcMms,homs(FSPLr@oﬂzdaTmesdmﬂom
hCG, T/DHT, e HAM), moleculares, de imagem i com ou sem cistoscopia), e
histologicos ds 13czsosdsAGmcﬁagn6sﬁcodaDGXYatmdidmemnosso;ervi¢cmm
1995 & 1998. A idads dos pacientes & 1°. consulta variou ds 15 dias a 10 anos (média de 4
nnosesm).wdospmizmngjmdnsmmomscuﬁna,mg&adas fora da bolsa
scmLuAGwﬁandodemu[ﬂaV&Pmder.&nmmhiobun—ada a associagdo
com tumor de Wilms unilateral e nefropatia. O FSH apresentou-se elevado em 10 casos, 8
resposta da T ao hCG foi ausente em 8 casos € diminuida nos demais, e todos os precursores
de T, bem como a relagio T/DHT foram pormais. O nivel sérico do HAM foi abaixo de -2DP
para idads e sexo em todos os casos. Nenhum caso apresemtou mutagdo no dominio do
HMGhbox do SRY. A avaliagio por imagem mostrod 3 casos com seio urogenital, vagina e
{tero. Os dados histolégicos variaram desde apenas diminuicio da luz tubular até franca
hialinizagdo gonadal. Salientamos com estes dados a importincia de uma adequada avaliagdo
hormenal, incluindo a determinagio sérica do HAM, na suspeita d2 DGXY, tendo em vista
que a confirmagdo histolégica, apesardai:ndispmséveLnemse:ﬁpméeﬁdemeeﬁcﬂdem

realizada.

XY GONADAL DYSGENESIS: CLINIC, HORMONE, MOLECULAR,
RADIOLOGIC AND HISTOLOGIC FEATURES OF 13 CASES.
SCOLFARO, M.R_; CARDINALLL 1 A; ASSUMPCAO, J.G.; MELLO, M.P;
STUCHI-PEREZ, E.G.; BAPTISTA, M.T.M.; MACIEL-GUERRA, AT & GUERRA IR G.
GIEDDS - FCM - UNICAMP - Campinas - SP - Brazil
XY gonadal dysgenesis (XYGD) s also called partial, atypic, or dysgsoeuc
pseudobermaphroditiom. XYGD 15 characterized by sex ambiguity (SA), low levels of
testostercne (T), persistence Millerian strucures, and histologic evidence of GD. However,
the histologic critena to defime GD are oot clear. The serum levels of the aoti-Millerian
hormans (AR have been shown to be decreased in these cases, The aim of this work was to
describe the clinic, bormene (FSH, T respouse to hCG stinmulation test, T/DHT ratio, and
AMH), molecular, radiologic (genitography with or without cistoscopy), and histologic
fextures of 13 cases of SA due to XYGD, evaluated in our service amoag 1995 and 1998. Age
range in the first consultation varied from 15 days to 10 years old (mean: 4.7 years) and the
nm]escxofmrh:gmsdcﬁnedinaumsespﬁorwthiscmmhaﬁcn. The SA varied from
Prader grad- ' to V and no gonads were found inside the genital folds. In coly coe case there
was a0 2s€osi=ricn with unilateral Wilms tumor and nephropaty. FSH levels were increased m
10 cases, T response to hCG stimulation test was oull in 8 cases and decreased in the others,
and T precursors, as well as the T/DHT ratio, were normal. All cases had serum levels of
AMH below -2SD for age and sex. Genomic DNA samples from each patient and pormal
mals and female coatrols were used as termplaies to amplify by PCR the SRY HMGbex
Amplified fregments wers sequenced and no mutations were fornd. The radiolegic
examination showed 3 cases with urogenital smus and Miillerian derivatives. The histolegc
feztures of tie gonads vari~? fom caly reduction in the tubular size to a streak gooad. These
dzta emphasize the - ‘laoce of an adsquate bormone evaluation, mcludmg serum
determination of AN, in the investigation of XYGD; however, it must be kept in mind that

histologic diagnosis. through esseptial, is not easy to be daae.
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P-430

Two novel missense mutations in the SRY gene
assoclated with 46,XY gonadal dysgenesis
Assumpeao, Jullana (1) Maciel-Guerra, A.T. (2); Guerra Jr., G. 3

Scolfaro. MR, (3); De Mello, M.P (1)

(1) Unicamp ~Cbmeg, Campinas, Brazil; (2} Dept.Genetica Medica FCM-
Unicamp, Campinas, Brasil; (3) Dept. Pediatna FCM Unicamp. Campinas,

Brasil

Mutations in the cex-determining region of the Y chromosome
{SRY gene) have been described to account for 10-15% of XY sex
reversal cases. We studied a sample of 18 Brazilian patients pre-
senting either complete of partial gonadal dysgenesis. Two previ-
ously unreported missense mutations were identified. The N&5H
mutation was found in a patient with pure gonadal dysgenesis
and it is located in the HMG domain of the SRY. The R30I mutation
was found upstream to the 5° border of the HMGbox in a patient
with partial gonadal dysgenesis. This sequence variant was also
present in the father and two other affected siblings. The occur-
rence of mosaicism in the father’s gonads will be surveyed with
the sequencing analysis of the remaining non affected siblings.
We identified two novel mutations in the SRY gene, one of them
being familial and located outside the HMG domain. Supported
by: CNPq. FAEP-Unicamp E-mail: juli@obelix.unicamp.br

P-431

Functional analysis of promoter region of UFD1L,

a gene Involved In the DiGeorge syndrome (DGS)
Amatl, Francesca (1); Conti, E. (1) Amicueci, B (1); Botta, A {1);
Dallapiccola, B. (2); Novelli, G. {1}

(1) Universita Tor Vergata, Roma, Roma, Italy; (2] Univerita La Sapienza,
Roma, [taly

UED1L is a gene deleted in all DGS patients and is downregulated
by the helix-loop-helix transcription factor. dHAND. To identify
the UFD1L promoter region we analysed (TRANSFAC and TFD data-
bases) about 1000bp atits 5° region. This region contains potential
transcription factor binding sites such as Sp1. TFIID. AP-2. CREB
and E boxes; a TATA-like motifs was identified at-271bp in human
foetal brain the transcription start site was identlfied by a 5.RACE
assay using a reverse primer corresponding te UFD1L exon 2. We
have cloned four different region (PT. TG, T. GClin 2 promoterless
vectar, pEGFP1 (Clontech). Each construct was cotransfected with
a controi plasmid {pCMV-bgal) in a human epithelial cell line: 48
heurs after transfection the GFP Muorescence of each construct
was measured by a FluoroCount Microplate Fluorometer. T was the
construct with higher promoter activity (185% versus pEGFP-N1)
then TG (182%) and G (172%]. we performed a SS5CP analysis of 15
DGS/VCFS patients without apparent 22q11.2 deletion in order to
identify SNPs of functional interest. This analysis revealed a poly-
morphism at .277bp (A/G) from the ATG. Functional analysis of the
AJG allelic variants have not shown significant difference in the
expression of the reporter gene. work supported by Telethon
grants (E.723 and 264bil.

p-432

Immunologlcal and moleculer analysis of congenlital
muscular dystrophles of 14 putients belonging to

11 Tunisian families

Louhichi, Naeim {1); Meziou, M. (2): Trkl, C. (3); Rouls, S. (1) Trigul, N. (1%
Mhid. C. (2); Ayadi, H. (1) Fakhfakh, F. (1)

(1) Faculte de Medecine, Sfox, Tunisia; (2] Service de Neurologie, CH.U.
Sfax, Tunis; (3) Service de Neurologie, C.H.U, Sfax, Tunis

Congenital muscular dystrophles (CMDs) are a heterogeneous group
of disorders, Among Lhese, the Jaminin alpha 2 chain ‘merosin’
deficient CMD is caused by mutations of the LAMAZ2 gene on chr
6q2 and Fukutin gene on chr 9g31. In order to identify families

affected with CMD with normal expression of meros:n. 14 patients
belonging to 11 Tunisian families were clinically and biotogically
investigated. Clinical examination of these patients included mag:
netic resonance imaging. electromyagraphy and creatine kinase
levels. Blological Investigation included analysis of expression of
muscular proteins with immunofluoresence (IF) technigue and
western blot analysis (WB). We used monoclonal antibodies
against the two fragments of merosin (300Kda and 80Kda). dys:
trophin and dystrophin associated glycoproteins (DAGS0 and
DAG43). Our results showed four cases with total deficiency in
merosin and in DAGS0. and partial deficiency in DAG43. Seven
patients showed a partial expression of merosin and normal
expression of dystrophin, DAG50 and DAG43. Among the patients
studied, three have not shown any deficiency with all the proteins
analyzed. In conclusion. we identified three families affected with
CMD with normal expression of merosin suggesting more genetic
heterogenity in the CMDs. Genitic analysis would be undertaken
to exclude the LAMA2 and Fukutin genes.

P-433

Regulation of the LDL receptor-related protein
(LRP)-mRNA expression by the adipocyte-produced
hormone Leptin In human cells

Schulz, Susanne (1); Birkenmeier, G. (2); Schagdarsurengin, U. (1)
Schnirer, C. {3): Archoukieh, E. 1) Greiser, P (1); Miller-Werdan, u. 3k
werdan, K. (3], Wenzel K. (4); Glaser, C. (1)

(1) Martin-Luther-Universitat, Halle, Germany; (2 Institute of Brochemistry,
Leipzig, Germany, (3) Dept of Internal Medicine I1l, Halle, Germany:

{4} Max-Delbrick-Center, Berlin, Germany

The LRP has a vartiery of ligands which are involved in the lipid
metabolism. modification of the fibrinolytic potential, plutelet
aggregation. SMC growth as well as angiogenesis Methods: We
investigated the effect of Leptin. an adipocyte-produced hormone
on LRP-mRNA expression in human cells. For our study we used
the cell lines Mone-Mac6 {monocytes), HaCaT (keratinocytes). as
well as cultured endothelial cells from umbilical cord vein. and
fibroblasts from chorion and skin. The cells were cultured corre
sponding 10 standard protocels for up to 7 passages. Before har-
vesting the confluent cells were treated with 100ng/m! Lepnin for
24 hours. As controls we used cultured cells without any treat
ment. After immediate RNA Isolation the LRP-mRNA expression
was determined by means of 3 competitive RT-PCR. Resulis. In gen-
eral we found an upregulation of LRP-mRNA expression in all cells
treated with Leptin compared with untreated ones. However the
factor of upregulation ranged from 1.1 {keratinocytes), 1.2-1.8
(fibroblasts), 1.6 (monocytes) to 2.1 for endothelial celis. Conside
ring the different biological functions of this variery of cell types a
specific regulation of LRP should be intelligible. Qur results
suppose for the first time the thesis that LRP could be an essential
factor involved in the development of obesity

pP-434

Urofaclal syndrome in a non consanguineous
French family

Voelckel, Marie-Antoinette (1) Chauve, X. (1); Pedeillier, K. (11
Girardot, L. {1); Malzac, P (1); Philip. N. (1]

{1) Hopttal d'Enfonts de la Timone, Marseille, France

Since lts Initlal description by Elejalde (1979). the urofaclal syn-
drome (UFS) or Ochoa syndrome has been reported mainly in
patients of Colombian lineage. The gene has been mapped on
10g23-q24 by homozygosity mapping (wang et al 1997).1n a recent
issue. Wang et al (1999} reported rwo American families with a
common Irish heritage Here, we report the first Europcan cases of
UFS. Two brothers born from healthy unrelated French parents,
exhibited the typical nanifestation of UFS. poth parunts were
from the same geographical area (East of France). bul they denied
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pP1-303 Sex Differentiation
Morphometry and Histology of Gonads from
13 Children with Dysgenetic Male
Pseudehermaphroditism
M.A. Scolfaro*'; LA Cardinalli*': J.G. Assumpgao®'; M.P. Mello*;
£.G. Stuchi-Perez®'; M.T.M. Baptista *1- A T. Maciel-Guerra®';
g, Guerra Junior®'; Introduced by M. Boguszewskl
1State University of Campinas, Sho Psulo, Brazil

Jvsgenetic male pseudohermaphroditism (DMP)isa disorder of sexual differ-

atialion characierized by bilateral dvsgenctic tesics. persistent Miillerian
\ructures, and cryptorchidism in 46X Y subjects. However. the histologic
‘ingnosis of DMP is not well defined. Objective: To study gonadal histology
. children with DMP. Patients and Methods: 13 paticnts with DM were
waluated in our service (1 995-1998). The diagnosis of DM was suspecicd
ased on a 46.XY karyolvpe, sex ambiguity, high FSH, low AMH, ducreascd
sstosteronc response 1o hCG stimulation, without accumulation of testoster-
e precursors, and presence of Miillerian structures. Genomic DNA samples
+om each patient and normal male and female controls were used as templates
aamplily by PCR the SRY HMGhox and no mutalions were found. Twenty-
wo of the 26 gonads were biopsiud, and histology was investigated by means of
.lereology and conventional microscopy (age range: 3 months to 9 vears), Qur
-ssulls were compared with the normal data published in the literature.
Jesults: The 26 gonads were out of the labioscrotal folds. The histologic Mea-
ures of the gonads varied from anly redugtion in the lubular iz fo a #lrvak
.onad. Only 5 of the 22 gonads grossly rescmbled streak gonods. The mean
ubular diameter was severely reduced (mare than 30% reduction relative lo
normal for the nge) in 4 gonods, markedly (between 10 and 30%) in 11, slightly
{up to 10%) in one, and normal in one gonad. The tubular fertile index (% ol
rubular prefiles containing germ cells) was severcly reduced (less than 30} in 8
ponads. markedly (between 50 and 30) in 2, and normal in 7 gonads. The num-
fer of Sertoli cells per tubular profile was clevated in 16 gonads and normal in
ane, Thin tubules surrounded by fibrous tissuc were occasionally observed.
Conclusion: The histologic findings of patienis with DMP are variable. Asa
cunsequence, a careful morphometric evaluation may be necessary (o establish

the diagnosis.

p2-304 Sex Differentiation
Persistent Miillerian Duct Syndrome (PMDS] with
Testicular Dysfunctionina Pakistani Family

J. Raza"'. C. Beivilie?; J.¥. Picard?:Introduced by C.G.0. Brook
TRauonal Institute of Child Health, Karachi, Pakistan: ZINSERM,
Montrouge, France

Tlie presence of uterine structure 1n 2 phenotypic male 15 observed in the rare
form of male pscudohemaphmditism known as PMDS. All thesc patienis arc
virilized a1 binh and ncarly ol have 2 normal testosterone production and a
functional testicular lissue. Three patients have carlier been reporied to sulfer
from esticular degensration along with PMDS. We deseribe a Pakistani lamily
wlily 1wa siblings whh PMDS along with poor testicular function. The index
case was Lhe first child of healthy unrelated parcnis. He was first scen at a
Larachi haspital at the age of 8 months with large lelt inguinal hernia which on
cxploration had miillerian structure and crossed Lest is which was corrected. His
harvolvpe was 46X Y, Laparolomy at 3 years of age for removal of millerian
structure was performed on which right 15115 was found atrophic and removed
bt Jeft 1ostis was found well positioned in the scrotum. The lefl testis was later
found to be -ascended’. The testosicrenc response o HCG at that time showed
1 moderate rise. The le 1estis was brought down at the age of 10 vears but there
was no spontancous induction of pubcriy and no testosterone rise following
HCG on wo 0Ccasions. The 2nd sib now § vears old had bilateral eryptorchi-
dism. An attempted orchidopesy revealed an atrophic right testis, which was
removed, and a small left testis. which was repositioned. No attempt was mads
|0 look for any miillerian structurc and none was reporied found. A molecular
analysis for the family has shown that the two brothers re humozygous for a
new mulation in the anti-miillerian hormone (AR gonc. There 1s G 10 A
\ransition at the position 311 at the cnd of firs: _xcn lcading to Glyemne to
Arginine change at amine acid 101, The parcils were helerozygous for the
same mutation. AMH serum concentration was undetectable,

19th Annual Mecting of the ESPE

p2-305 Sex Differentiation
Agenesis of the Penis - Not an Endocrinclogical

Problem
‘Df:jﬂ”; E. Korsch'
Fiidren’'s Hospital of Cologne, Kaln, Germany

Introductioni An endocrinologival workup and exlensive testivubar functivm tests
Ingole prepuberial boy wilh ggenesls ol the petiha s presented Penile apenesis isa
rare anomaly. the estimated incidenc is L in 10=30 million birihs I is tregquently
associated with other congential mallurmabims, expevially of the genttounnany
tract. Aproximately 7§ cases of penile apenests are duscibed. but only sery hinte
information but endocrinologieal implications of the mallormation are puhhished.
Bilateral orehicctonmy and consequent temiale sex assignment shortly aftee irthae
recommended by must authors. Case Report: Our paiient did not undorgs sir-
gery and was raed 352 hov, He had o Instory of preleroensionient at thy age ol 13
mronths seeondany to [V2 vesivoureteric rellus, medienl follos-up swas Jost at the
age of 2. He was referred to onr hospital i the aee ol 12,3 with the guestion for
endocrinalugical work up. Al Linig ol presentation we saw an ohese prepunual oy
(BMI 31.9 kg/m?) with no obvious pliatius. Small testes (solume Tmlpwere palpire
ble in 2 shrivicled seroum with o median raphe. Tanner P, Asl B lipog nac-
comastia). The urcthral orilice was found on the perineom bepseen the serotinm
and the anal sphincier, ventral 1o the urethral opening o sl shin it was presant
There were complaints ol enuresis. hut durimg davtinme the hoy was continent. The
psychuolugieal e alutation demonstrated that the patient swas well adapted 1o his
role a5 o bov, The kanutvpe was 460 Serum lescls for 17-0O1-progestierone
DHEAS. E2. T4 and TSH were within the normal range, Lndewrmalogival func
pon tening (GnRH-Test, 11CGT vkl SumanlalsTest) revealest neither pathilogiead
hasis scrum levels fur FSIL LEL Testosterone, DUT wr SHIG e o pathoboeial
gnswer ulter stimulation. The patient lad @ normal antimillern homone ad
inhibin O level lor his age group Genititl shin librobhsts showad normal Su-redu-
catase activity and normal androgen recepior hinding capacity, Concluaion: thur
results show clearly that there 1s apparenly no endocrinological problem an
patients of agenesis ol the penis, espevially Lesdigeell funetion and and Sartobiedd]
functiun scem 1o be narmal.

—_——————

P2-306 Sex Dilferentiation

Different Molecular Mutations of 4 Patients with 5-i
Reductase Deficiency from Unrelated Turkish Families
G. Ocal*': P. Adivaman ', M Beberogiu 1A Uysal®',

E. Cetinkaya® ' N. Akar*'

'Depanment of Pediatric Endocrinology. Faculty of Medicine,
Ankara University, Ankara, Turkey

Objectives: A varicly vl Jilterent underlving mutations 3 westeruid reductase 2
genc (S @ SR} have heen docurmented in different Lannlics and cthnic hackground
The majority of These are Missciise aF nunsense mutations, giing rise fo nonian.g
rional or sublunctional protein, Here we prosent the muleculur and cinival chanie-
\eristics of Tour 46.XY patients with § u SR delicieney from unreleated Turkish
familics, Patient Characteristics: The genomiz DNA af the paticnts snd thar
parents (except KS) were seguenced aller PCR/SSCR amplilication ol 3 ¢xons ul
5 g SR, gene {Inserm. Mantpellier Francel. They were heing rased asa girl. Patient
NY (3t 7 monthsul agel. SY (a7 years ol speund KY (nt B muntls ol uge) presnt-
vd for cvaluation ol bilateral inguinal masscs. The fourth atlected patient FG was
relTered at age 17 vear hecouse ul pubertal vinlization, primany amenurehed and
failure of breast development. e had a large pedipree of individuals wuh MIPH
horn with ambigaous female external penitalia and reared as girls wnnl puberny,
when masculinizanion oecured. ollowed by 2 chunge of gender role. A hanmagy gous
penint mutation ineson | iLed $5 Gln)was identifivd His Gathar was beteraeg gous
and his mother was homesy gous carnee for tns mutationn. Patieat KY was com-
pound heterozygate who had twa mutations. One ol them was Leu 55 Gl ineson 1
(like patient FGland the secund was Arg 171 Serin eaon 3 1115 parents conldn’t be
evaluated. Patient NATS mulalon was pros sl Lirst reported by Boudon ClEat al
(1995} A irinucleotid sireddling coduns 156 and 157 respomnaihle tora methionized
residue deletion at position 157 fexon 3. 3 Met 157) His parents ware hotefos -
gaus for this previoush undeseribed autation. As alwy presences im additinnal 2
Turkish patients which were reponed by 1 lion O (1996) 3nd Walden V (19981 with
s rrre deletion is suggesting the inereasal provalenee in Turkish populabon
PPatient SY wus a homozypule and therr parents wore heterass gote for aplive juny-
Hon ahnormality of §u SRy gene in which intron 1 at position 2 al aceepiorapie
site. Conclusion: 5 u SR pene mutation analyses fespecially Lew 55 Gininevan |
and A Met 157 in exon 3) must be cvaluated in Turkish patients with AP

Horm Res 2000:53suppl 201191 89
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Evaluation of the Tubular and Interstitial Functions of the Testis
in 46, XY Patients with Ambiguous Genitalia

Eliana Gabas Stuchi-Perez', Csline Lukas-Croisier”, Margaret De Castro', Maria Tereza Matias Baptista .
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ABSTRACT

Investigation of the origin of sexual ambigu-
ity is complex. Although testicular function has
traditionally been assessed only by examining
the steroidogenic capacity of Levdig cells and
spermatogenesis, it has recently been shown that
the measurement of serum anti-Miillerian
hormone (AMH) as a marker of Sertoli cell
function may also help clinicians. The aim of
this study was to evaluate both Levdig and
Sertoli cell functions in 46, XY patients with
intersex states in order to establish biochemical
patterns that would help to reach an etiologic
diagnosis. We measured serum androgens,
AMH and gonadotropins in 24 patients with
sexual ambiguiry and XY Kkarvotype: 8 with
gonadal dysgenesis (GD), 3 with 3p-hvdroxy-
steroid dchvdrogenase deficiency (3QHSD), 3
with androgen insensitivity syndrome (AIS), 4
with Sc-reductase 2 (SRD3A2) deficiency, and 4
were of unknown origin or idiopathic. Our
results showed that while testosterone was low
and gonadotropins elevated in patients with
either GD or 3BHSD, AMH was low in the
former and high in the latter. Scrum AMH and
gonadotropins were normal or high in patients
with 3BHSD or AIS, but these could be
distinguished by testostcrone levels. Serum
testosterone and gonadotropins were normal or
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high in AIS and SRD5A2 deficiency patients;
however, while AMH was elevated in AIS, it was
not the case in SRDSA2 deficiency patients,
indicating that testosterone is sufficient to
inhibit AMH within the testis. In idiopathic
cases gonadotropins and testosterone erc
normal, and AMH was normal or low. We
conclude that the combined measurement of
androgens, AMH and gonadotropins helps to
establish the diagnosis in intersex patients.

KEY WORDS

androgen insensitivity, anti-Millerian hormone,
gonadal dysgenesis. intersex, Leydig cell, puberty,
3g-reductase deficiency, Sertoli cell, testis, testo-
sterone

INTRODUCTION

Disorders of sexual differentiation are hetero-
geneous, and include anomalies of gonadal deter-
mination (true hermaphroditism and gonadal dvs-
oenesis) and male and female pseudohermaphro-
ditism. Defects in androgen svnthesis. metabolism.
or action are frequently involved in 26.XY male
pseudohermaphroditism. If the defective steroido-
genic enzyme is also involved in adrenal steroid
svnthesis. the signs of adrenal dysfunction usually
indicate the diagnosis. In the case of complete
defects of enzymes specifically implicated in testo-
sterone synthesis (e.g. cytochrome P450 17-20
desmolase and 17B-hydroxysteroid dehydrogenase)
or complete androgen insensitivity, the entirely
female aspect of the external genitalia together with
an XY karvotvpe are decisive for the diagnosis.
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However. the differential diagnosis is more difficult
among intersex patients due to partial testicular
dysgenesis, partial deficiency of testosterone syn-
thesis or action, or Sa-reductase type 2 dysfunction.

Testicular function has traditionally  been
assessed by examining the steroidogenic capacity of
Levdig cells and spermategenesis: it has recently
been shown that the function of immature Sertoli
cells can be assessed by measuring serum anti-
Miillerian hormone (AMH) levels'™. Moreover.
AMH levels. which are downregulated by andro-
gens. were shown to be a good marker of testo-
sterone action within the testis: AMH is elevated in
androgen-insensitive patients during the first vear
of life and puberty”.

The purpose of this study was to evaluate both
Leydig and Sertoli cell functions, by the assessment
of gonadotropins, androgen and AMH serum levels,
in patients with intersex states and XY karyotype
and to analyze whether this would help in the quest
for the etiological diagnosis.

PATIENTS AND METHODS

Twenty-four patients with 46, XY karyotype and
ambiguous genitalia6 were admitted to our service.
the Interdisciplinary Group for the Study of Sex
Determination and Differentiation (GIEDDS) at the
Universitv Hospital of the State University of
Campinas. SP. Brazil. from May. 1996 to May.
1998, This study had the approral of the Ethics
Committee of the University Hospital.

Age at first consultation ranged from 15 days 1o
16 vears. The initial sex assignment was male in 2!
patients. and female in three (Table 1. pauents £ 16.
19 and 20). Family history of sexual ambiguity was
found onh in patients # 9 and 10. who were
hrothers One patient (£ 8) had a personal history of
unilateral Wilms's tumor and renal failure No
consanguinity Wwas registered. Table 1 also shows
the equivalent Prader grade of sexual ambiguity'.
the appearance of the urogenital sinus (confirmed
by a retrograde contrast studv). the presence of
Miillerian derivativ=: (confirmed by pelvic uitra-
sonography and ! :;4r0SCOPY). aonadal position. and
gonadal histelogy when performed.

Routine lormonal measurements were per-
formed by radioimmunoassay. including basal

levels of LH. FSH, total testosterone, dihvdro
testosterone (DHT), androstenedione (A-A4) am
dehydroepiandrosterone (DHEA) In early infanc
(first 6 months of age. a period when the values i
normal children are elevated because the hypotha!
amic-pituitary-gonadal axis 1s transiently acrivatec
and pubertal patients. hormone Jevels were assaye
only in baseline blood samples. Patients above

months of age and with no pubertal signs als
received injections of hCG (Profas hp®, Serono
2000 IU. i.m.. given daily for three successive day
and the levels of testosterone, DHT, A-Ad an
DHEA were determined 24 hours after the la
injection. A testosterone increment greater than 1.
ng/ml was considered normal.

The diagnosis of XY gonadal dvsgenesis (GL
was based on the absence of increment of test
sterone levels after 3 days of hCG stimulatic
without accumulation of testosterone precursor
elevated levels of FSH, and characteristic histo
ogical findings.

The diagnosis of defect in testosterons b
synthesis was based on poor increment of test
sterone levels after hCG test. an abnormal rat
between serum concentrations of testosteror
precursors after hCG stimulation, or elevated leve
of testosterone precursor after acute ACT
stimulation test (i.v. administration of 0.25 mg
synthetic ACTH).

The patents with AlS showed no or only mi
change in the stretched length and width of t
penis after 3 months of administration of test
sterone (50 mg i.m. each month). had elevated L)
elevated testosterone before or afier hCG test. and
moderate elevation of testosterone-to-dihydrotest
sterone ratio (T/DHT) (between 20 and 40)

Laboratory diagnosis of SRD3IA2 deficien
was obtained from a very high T/DHT ratio (greal
than 40) after administration of hCG in prepuben
patients. The pubertal patients had a basal elevat
T/DHT ratio. without gynecomastia and prostate.

The diagnosis of idiopathic cases was based
normal testosterone levels afiter hCG test. test
sterone precursors. gonadotropins and T/DHT rau

Serum AMH was measured by an enzym
linked immunosorbent assay (ELISA), using an
bodies raised against human recombinant AME
in the laboratory of the Unité de Recherches s
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TABLE |
Clinical, radiological and histological findings of the 24 patients with ambiguous genitalia

Pt Age' Prader grade’ | UGS | Internal genitalia’ | Gonadal histology | Gonadal position

! 10m GIv - R uterus - tube R:DG L:RT RandL. P

2 [v8m | Glil - R: uterus ~ tube R:DG L:RT R:PL IR

3 3y9m GIv - - Rand L. RT Rand L. [R
4 Sydm Gl - L: uterus + tube R:RTL: DG R:IRL:P

5 S5v8m Glin - - Rand L RT Rand L: IR
6 SviOm Glll - - R: RT L: Anorchia R: IR

7 10v GIPI Giv - utricle GII[I Rand L: RT Rand LI IR

g 1y9m GV + rudimentary uterus Rand L: RT RandL: P

9 Jvdm Glll - utricle GlII NP Rand L: LSF
10 Sy3m Gl - - NP ‘ R and L: LSF
11 Ty GIIPII Gl - - NP Rand L: LSF
12 6m Gl - utricle G1II NP R and L. LSF
13 lylm Gl + - NP R and L: LSF
4 Jyom Gl - - NP Rand L IR
15 8v7m GIvV - - NP Rand L' IR
16 I 13y BIIIPI F - - NP Rand L. IR
| esm | G - utricle G1I NP R and L LSF
18 im Gt - urricie GIH " NP Rand L LSF
19 [Om Gl - - NP R and L. IR
20 | 16y GHPL Gl - - NP R and L: LSF
21 dvim | GV - - norimal testes Rand L' IR
22 avam | GIv = - normal 1estes R and L. IR
23 6xIm ’ Glv - - normal testes RandL IR
24 Tedm ‘ Glv - - normal testes l Rand L IR

k Stages of breast (B). genital (G) and pubic hair (P) development according 10 Marshall & Tanner®
* Dearees of sexual ambiguity according 1o Prader

607

The degree of enlargement of the prostate utricle was classitied according to Thoma of o

* Female extzmnal genutalia with 2onads palpable on inguinal region,

UGS = urogenital sin = = right side. L = left side. DG = dvsaenetic gonad. RT = rudimentany testis
NP = not perform= 1 " = pelvic. IR = inguinal region, LSF = labiscrotal folds
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I’Endocrinologie du Développement (INSERM),
Montrouge, France. Serum AMH levels in control
male subjects from birth to adulthood are shown in
Table 2'".

TABLE2

Serum anti-Miillerian hormone (AMH) in normal males

AMH (pmol/1)
Age group n Mean = SEM  Range
< 15 days 6 22939 76-381
15 days - Iyt 22 465+ 93 251-679
1.01-4yr 17 499 =66  360-638
4.01-7yr 16 438 =61 309-566
7.01-9yr 14 336 £ 47 234-438
>9 yr]
I 22 249 £ 26 194-304
II 25 159 £ 25 107-211
I 8 79 =28 12-145
V-V 8 48 = 14 14-81
Adult 21 304 22-38

' Pubertal stages according to Marshall & Tanner’

RESULTS

Results of hormonal studies are shown in Tables
1 and 4. In eight patients there was an anomaly of
gonadal differentiation. including one patient with
Denys-Drash syndrome. The other 16 patients were
male pseudohermaphrodites due 1o 3p-hydroxy-
steroid dehvdrogenase deficiency (3PHSD. n=3).
androgen insensitivity svndrome (AIS. n=3). So-
reductase npe 2 deficiency (SRD3A2D. n=4). or
idiopathic cases (n=4).

Patients with GD (# 1-8) had normal LH but
high FSH levels (LH/FSH £ 0.3), prepubertal testo-
sterone levels that did not respond 10 hCG stimul-
ation, without testo™ '"one precursors increment,
and normal T/DH iatio. One of these patients (#
8) had Denys-Diash syndrome (DDS), with an
association of 46, XY sexual ambiguity, Wilms's
tumor and initial renal failure.

Patients with a deficiency in testosterone syn-
thesis due to 3BHSD (# 9-11) had high LH but
normal FSH levels (LH/FSH > 2); testosterone
production response 1o hCG was poor. and DHEA
was very high (basal and after ACTH stimulation
test). without accumulation of A-44. One patient (#
11) showed precocious puberty: penile length 7 cm.
pubarche grade 1118, without testicular enlargement
(bilateral volume 4 ml).

Patients with AIS (# 12-16) had elevated LH
and normal to high FSH (LH/FSH > 2). normal
testosterone before or after hCG test, and a
moderate elevation of T/DHT ratio (20-40). One
patient (# 16) showed female external genitalia
with palpable gonads in the inguinal region, and
female puberty with breasts grade 118, without
pubarche, with enlargement of gonads (bilateral
volume of 12 ml). This patient had 2 complete form
of androgen insensitivity syndrome (CAIS).

In patients with SRD5A2 deficiency (# 17-20),
gonadotropins  and basal and hCG-stimulated
testosterone levels were within normal values, but
the T/DHT ratio was abnormally elevated after the
hCG test (> 40). One patient (% 20) showed a male
puberty, with enlargement of penis and testes
(bilateral volume 10 mi), pubarche grade me,
without gynecomastia and prostate.

In idiopathic patients (¥ 21-24). gonadotropins.
testosterone and T/DHT ratio were within normal
levels.

Serum AMH showed a clearly dimorphic
pattern: it was low in intersex states due to gonadal
dysgenesis and normal 10 elevated in defects of
testosterone synthesis and androgen insensitivity.
The pubertal patients with these disorders had the
most elevated serum AMH. Patients with defici-
ency of Sa-reductase activity were an exception
among male pseudohermaphrodites. since Serum
AMH was not elevated (Table 3).

DISCUSSION

In 46.XY patients with ambiguous genitalia.
multiple etiologies can account for the disorder.
including defects of testicular differentiation anc
abnormal androgen synthesis. metabolism or
action. Hormonal studies are mandatory in the
procedure followed 1o establish an etiologica
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TABLE 3
Hormonal measurements of the 24 patients with ambiguous genitalia
Pt age' | LH FSH LH/FSH T DHT T/DHT | Diagnosis
| (miUmi) (mIU‘ml) (ng/ml) (ng/m)
l iom | 0.7 4.7 01 AS: <0.1 AS: 002 5 GD
2 1v8m 0.6 45 0.1 AS: <0.1 AS: 0.02 3 GD
3 3y9m 0.5 35 0.1 AS:<0.1 AS: 0.02 5 GD
4 5v4m 0.7 39 02 AS: <0 AS: 0.02 5 GD
5 5y8m 0.4 2.4 0.2 AS: <0.1 AS: 0.02 5 GD
6 | Sylom 09 33 03 AS: <01 AS: 0.02 5 GD
7 | 10y GIPI 06 a7 0.2 AS : <0.1 AS: 0.02 5 GD
8 1y9m 08 5.0 0.2 AS: 0.7 AS: 0.04 17 GD-DDS
9 3ydm 2.3 0.7 3.3 AS:0.3 AS: 0.02 15 3PHSD
10 5y3m 19 0.8 2.4 AS: 0.2 AS: 0.02 10 3BHSD
1t | 7y GIHPIH 42 0.5 8.4 AS: 0.7 AS: 0.05 14 3BHSD
12 6m | 8.6 4.1 2.1 B:138 B: 0.05 16 PAIS |
13 lvlm 42 15 28 AS: 1.8 AS: 0.05 36 PAIS
14 Syém 238 0.4 7.0 AS: 2.2 AS: 0.06 37 PAIS
15 8y7m 35 1 2.9 AS: 1.5 AS: 0.04 37 PAIS
16 | 13y BUIPI | 79 3.7 2.1 B:5.5 B:0.15 37 CAIS
7] osm | 19 1.5 13 B 1.9 B:0.02 95 | SRDSA2D
18 5m ] 0.5 | 22 B:22 B 0.03 74 SRD5A2D
19 om | 33 3.9 | o3 AS: 2.6 AS. 0.04 65 | SRDSATD |
20 | 16y GIIPII 4.3 4.8 | 09 B49 B 0.06 §2 | SRDSA2D
21 ayim 0.7 04 1.7 AS. 1.5 AS:0.09 16 idiopathic
—'32 4v2m 0.3 0.3 157 AS: 1.5 AS: 0.09 16 idiopathic
23| Gim 08 | 0l E 4516 AS: 0.09 7 | idiopathic
24 sl 07 E 0 | 09 as: 1.3 AS: 0.08 18| idiopathic

" Stages of breast (8). genual (G) and pubic hair (P)
TT = total testosterone. DHT = dihvdrotestosterone. B = basal. AS
= Denvs-Drash svndrome, 30HSD = 30-hvdroxysteroid

GD = gonadal dysgenesis. DDS
CAIS = complete androgen insensitivin syndrome, SRD3A2D = Sa-recductase

androgen insensitivity syndrome.

Normal values: Basal LH: prepubertal: 0.6-1 0: pubertal: 0.8-8.7
Basal FSH prepubertal: 0 1-1 4. pubertal 0 6-4 9
Basal total tesioster= - prepubertal: < 0.1-0 7. adult male: 2.2-18.0

VOLUME 13, NO 6. 2000

T/DHT = 20 -

Al TIDHT = 40 = elevated

development according 1o Marshall and Tanner®.

= after hCG stimulation test.

dehydrogenase deficiency, PAIS = partial
rvpe 2 deficiency
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TABLE 4
Serum anti-Miillerian hormone and testosterone precursors of the 24 patients with ambigucus genitalia
Pt Age' Basal basal A-Ad DHEA after 607 AMH AMH in relation to mean Diagnosis
DHEA {ng'ml) ACTH test (pMol’l} | and SEM of normal males
(ng‘ml) (ng'ml)

] 10m 1.6 <0.1 NP 91 below -2 GD

2 1v8m 0.5 <0.1 NP 70 below -2 GD

3 3vom 2.6 <0.1 NP 186 below -2 GD

El Sydm 2.3 <0.1 NP 22 below -2 GD

3 SvBm 34 0.3 NP 25 below -2 GD

6 5v10m 0.5 <0.1 NP 72 below -2 GD

7 10y GIPI 6.0 0.4 NP 52 below -2 GD

8 1y9m 3.1 0.2 NP 196 below -2 GD-DDS

9 3ydm 10.5 <0.1 45.5 436 between M and -1 3BHSD
10 S5y3m 11.5 <0.1 485 511 between M and +1 3BHSD
11 7y GIIPIII 30.0 <0.1 >100.0 503 above +2 3BHSD
12 6m NP NP NP - 468 between M and +1 PAIS
13 lylm NP NP NP 538 between M and +1 PAIS
14 3y6m NP NP NP 439 between M and -1 PAIS
15 8v7m NP NP NP 472 above +2 PAIS
16 13y BIIIPI NP NP NP 996 above +2 CAIS
17 0.5m NP NP NP 139 between -1 and -2 SRDSA2D
18 sm NP NP NP 292 | between -1 and -2 SRDSA2D
19 10m NP NP NP 64 below -2 SRD3A2D
20 16y GIIPII NP NP NP 16 below -2 SRDSA2D
2i dvim NP NP NP 464 between M and =1 idiopathic
a2 4v2m NP . NP , NP 428 berween M and -1 idiopathic
a5 6y lm NP NP NP 353 between -] and -2 idiopathic
24 Tyvdm NP NP NP 382 berween M and -1 idiopathic

'Stages of breast (B). genital (G) and pubic hair (P) development according to Marshall and Tanner’.
GD = zonadal dysgenesis. DDS = Denys-Drash svndrome. 3pHSD = 3p-hvdroxvsteroid dehvdrogenase deficiency, PAIS = partial
androgen insensitiviny syndrome. CAIS = complete androgen insensitivity syndrome, SRD3A2D = Sa- reductase rvpe 2 deficiency,

NP = not performed.
Normal values: Basal A-A4: prepubenal 0 1-0: pubertal: 0 4-1.9
Basal DHF & prepubenal: 0.1-8.0: afier 60° ACTH test; <20.0
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diagnosis. Molecular studies usually confirm the
origin of the disorder, but since they are cost- and
time-consumning, it would be impossible to examine
all genes known to be implicated in sexual differen-
tiation; therefore, a careful and complete clinical
examination and laboratorv studies should be
carried out in order to guide the diagnosis.

Classically, testosterone and gonadotropin levels
have been studied in intersex patients to evaluate
testicular function. In this study, we also analyzed
serum AMH, as a marker of prepubertal Sertoli cell
function, in order to see whether this would help in
determining the diagnosis. Our results are summar-
ized in Table 5.

Low serum testosterone may be indicative of
both testicular dysgenesis and defects of steroid
synthesis due to mutations in one of the steroido-
genic enzymes. FSH may be elevated in the former
and LH in the latter, but they may both be within
the normal range, mainly after the first vear of life
and before puberty. Serum AMH is low In
testicular dysgenesis and normal or elevated in
testosterone synthesis disorders. Therefore, the
combined analvsis of serum testosterone after hCG,
AMH and gonadotropins seems to give a more
comprehensive picture of testicular function in
intersex patients.

A similar conclusion applies when comparing
patients with testosterone synthesis defects and
androgen insensitivity. In this case. serum AMH is
always elevated. indicating that Sertoli cell
secreting function is not affected: furthermore. it
reflects the absence of normal androgen action'
Gonadotropins may be elevated in the first months
after birth but seem to be normal afterwards.

611

Normal androgen levels indicate that Levdig cell
secretory function is preserved in AIS, while low
testosterone production with altered serum sex
steroid ratios indicate an abnormal steroidogenic
function.

Another disorder characterized by sexual
ambiguity in 46.XY patients with normal to high
testosterone and gonadotropin levels is 3a-
reductase type 2 deficiency. Testosterone needs to
be metabolized to the more potent androgen DHT
in order to virilize the external genitalia. which
normally express Sa-reductase tvpe 2. When the
gene encoding this enzyme is affected, the fetus is
incompletely virilized. though at puberty the high
amounts of testosterone produced by the testes are
transformed to DHT by the type 1 isoform of 5a-
reductase expressed in non-genital tissues'2. The
diagnosis of this disorder is sometimes difficult,
and cannot be ruled out only by a lack of an
elevated T/DHT ratio. In our four patients with
confirmed SRD35A2 deficiency, gonadotropin and
testosterone serum levels were normal, thus not
allowing a differential diagnosis from androgen
insensitivity, However, serum AMH was not
elevated as in the latter, which also indicates that
intratesticular testosterone does not need to be
transformed 1o dihydrotestosterone to modulate
AMH expression by Sertoli cells.

In the idiopathic cases, gonadotropins, !lesto-
sterone and T/DHT ratio were within the normal
range. while serum AMH was normal or low. in
accord with values given in the literature'". These
results in a small number of patients would suggest
that the serum AMH assay would be useful to
distinguish between AIS and SRD3A2 deficiency

TABLES

Summarized results of the hormonal evaluation of the 24 patients with ambiguous genitalia

LH/FSH ratio Testosterone AMH
Gonadal dysgenesis Normal or ¢ 1 1
3B-Hvdroxysteroid “zhvdrogenase deficiency Normal or T 4 T
Androgen insens:iivity syndrome Normal or T Normalor T Normalor T
5c-Reductase type 2 deficiency Normal or T Normal or T i
Idiopathic cases Normal Normal Normal or !
VOLUME 13. NO. 6. 2000
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in intersex patierts with normal testosterone
production, mainly in those patients in whom
peripheral transformation of testosterone to DHT
due to Sa-reductase tvpe 1 masks the diagnosis.

To the best of our knowledge. a combined
analysis of serum T/DHT levels together with
AMH levels has not been previously reported in
patients with deficiency of Sa-reductase type 2.
These AMH results are similar those reported in a
recent publication by Rey er al.'' using a commer-
cial kit to measure serum AMH in 107 patients with
intersex disorders, but in that paper there were no
data about patients with Sa-reductase tvpe 2
deficiency.

We conclude that the combined use of a serum
marker of tubular function, such as AMH, together
with serum gonadotropins and testosterone, en-
hances the determination of the pathogenesis of
intersex states with 46,XY karyotype, confirming
the prediction'® that serum AMH determination
will be of great help in pediatric endocrinology
when the assay becomes more widely available.
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Morphometry and Histology of Gonads From 13
Children With Dysgenetic Male Pseudohermaphroditism

Mércia Ribeiro Scolfaro, MD; Izilda Aparecida Cardinalli, MD, PhD; Eitana Gabas Stuchi-Perez, MD, MS;
Maricilda Palandi de Mello, BSc, PhD; juliana de Codoy Assumpgdo, BSc, MS; Maria Tereza Matias Baptista, MD, PhD;
Joaquim Murray Bustorff Silva, MD, PhD: Andréa Trevas Maciel-Guerra, MD, PhD; Gil Guerra Junior. MD. PhD

® Background.—Dysgenetic male pseudohermaphroditism
(DMP) is a sexual differentiation disorder characterized by
bilateral dysgenetic testes, persistent miillerian structures,
and cryptorchidism in individuals with a 46,XY karyotype.
However, the histologic criteria for the diagnosis of DMP
are poorly established.

Objective.—To determine gonadal histology in children
with DMP,

Patients and Methods.—Between 1996 and 1998, 13 pa-
tients with DMP were evaluated on our service. The clin-
ical diagnosis of DMP was based on a 46,XY karyotype, sex
ambiguity, high levels of follicle-stimulating hormone and
low levels of antimiillerian hormone, a decreased testos-
terone response to human chorionic gonadotropin stimu-
lation without accumulation of testosterone precursors,
and the presence of miillerian structures. Molecular se-
quencing the HMGbox region of the SRY gene did not re-
veal any mutations. Biopsies were performed for 22 of 26
gonads (patient age at the time of biopsy, 16 months to 10
years). Conventional microscopy was used to evaluate
mean tubular diameter, tubular fertility index, and number
of Sertoli cells per tubular profile.

Dysgenenc male pseudohermaphroditism (DMP) is a
sexual differentiation disorder diagnosed on the
basis of morphologic features in patients with evidence
of gonadal dysgenesis. Typically, patients have ambig-
uous genitalia, low testosterone levels, persistence of
miillerian structures, bilateral abnormal testes, and an
increased risk for gonadal neoplastic transformation.’”
Depending on the severity of testicular dvsgenests, the
antimillerian hormone (AMH) level mayv be low or un-
detectable in patients with abnormal testicular deter-
mination.¢ Typically, the gonadal histology is charac-
terized by poorly developed seminiferous tubules sur-
rounded by wavy ovarian stroma. However, gonadal de-
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Results.—All 26 gonads were located outside of the la-
bioscrotal folds. Their histologic features varied from only
a reduction in tubular size to features of a streak gonad.
Five of the 22 gonads grossly resembled a streak gonad.
The mean tubular diameter was severely reduced (>30%
reduction relative to the normal tubular diameter for the
patient's age) in 4 gonads, markedly reduced (10%-30%)
in 11 gonads, slightly reduced (<10%) in one gonad, and
normal in one gonad. The tubular fertililty index, expressed
as the percentage of tubular profiles containing germ cells,
was severely reduced (<30% of normal values) in 9 go-
nads, markedly reduced (50%-30%) in 2 gonads, and nor-
mal in 6 gonads. The number of Sertoli cells per tubular
profile was elevated in 16 gonads and normal in one go-
nad. Thin tubules surrounded by fibrous tissue were oc-
casionally observed.

Conclusion.—The histologic findings confirmed the clin-
ical diagnosis of DMP in every patient in the present series.
However, gonadal histology was variable, and careful mor-
phometric evaluation may be necessary to establish the di-
agnosis.

(Arch Pathol Lab Med. 2001;125:652-656)

velopment may range from apparently normal
testicular differentiation to a streak gonad, and the cri-
teria for the histologic diagnosis of DMP are not well
established.

The most frequently observed karyotyvpe in patients
with DMP is 46,XY. However, multiple cell lines, including
2 monosomic X cell line, may be detected, and somatic
features of Tumer svndrome, such as short starure,
webbed neck, cubitus wlgus, and renal malfermation, mav
be present.”

In fact, some authors consider DMP a variant of mixed
gonadal dysgenesis,*** which is defined as the coexistence
of a streak gonad and a dysgenetic testis in a pafient with
a 45,X/46,XY karyotype.'$% In order to rule out the pres-
ence of Denys-Drash svndrome, which occurs as a con-
sequence of mutations at the WT1 gene on chromosome
11, patients with DMP must be examined periodically for
the presence of Wilms tumor and nephropathy with pro-
gressive renal failure.”

The objective of this study was to better define the his-
tologic criteria for the diagnosis of DMP by determining
the morphometric and histologic features of the gonads
of 13 children with a strict clinical diagnosis of this en-

tity.
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[ Table 1. Clinical and Hormonal Data of 13 Children With Dysgenetic Male Pseudohermaphroaitism”
- Pasition
Shhee L AT of the B
A ' External Gonads, AMH, T, B-hCG, LH, F5H
patient Age, mo Genitaliat R/L pmal/L amol/L$ IU/L /LS UL
1 7 3 i 118 1.4 NP 10 13
2 108 2 ASA 114 0.7 NP 09 5.4
3 30 2 11 52 <0.3 319 06 1.2
4 0.5 k) 11 98 R NP 08 343
5 10 2 ] 1 <0.3 331 1.1 1.4
6 92 2 I1A 113 1.0 NP 0.8 58
. T8 2 1= 73 <0.3 301 1.0 6.3
13 2 " 107 <0.3 196 0.5 1.0
9 20 4 IfA 1 <0.3 33 1.1 1.5
10 20 2 AJA g1 <0.3 219 1.0 1.4
11 N 3 Il 2 <0.3 143 0.1 0.8
12 29 3 AlA 116 3 NP 0.3 0.7
13 44 3 1A 71 <0.3 365 0.9 09
B-hCG, B-human chorionic gonadotropin: LH, lutetnizing hormone;

FSH, follicle-stimulating hormone: A, abdomen; |, ing
+ According to the classification ot Quigley el al.*
+ Total testosterone level after hCG stimulation test.
& Normal values of prepubertal LH: 0.1=1.0 1L/L.
|| Normal values of prepubertal FSH: 0.1-1.4 1AL,
€ Basal total testosterone level.

SUBJECTS AND METHODS
Subjects

The series consisted of 13 patients with a clinical diagnosis of
DMFP evaluated by the Interdisdplinary Group for the Study of
Sex Determination and Differentiation at the University Hospital
of the UNICAMP (Campinas, Sao Paulo, Brazil), between May,
1996, and May, 1998. The diagnosis of DMP was supported by
the findings of ambiguous genitalia in patients with a 16,XY kar-
votvpe and hilateral cryptorchidism, low levels of testosterone
nd AMH, and evidence of milllerian duct derivatives. This study
was approved by the Ethics Commuittee of the University Hos-
pital
" The patients’ mean age at first consultation was 3 vears and 1
month (range, 15 days to 9 years), and the initial sex assignment
was male in all cases. One panent (case 12) had a previous history
of unilateral Wilms tumar and renal failure. No consanguinity
was registered, and there was no family history of sex ambiguity.
All individuals had hyvpospadias, bilateral crvptorchidism (Table
1), and evidence of mullerian duct derivatives, which was con-
Brmed by laparoscopy.

Routine hormonal determination was performed by radioim-
munoassav and included basal levels of luteinizing hormone
{LH). follicle-shmulating hormone (FSH), androstensdione, and
dehvdroepiandrosterone. Total testosterone levels were deter-
mined botore and 24 hours after the last of a series of 3 dailx
intramuscular injections of 2000 1L of human chorionic gonado-
tropin (hCGY {Profasi hp, Serono Lab, Sao Paulo, Brazil). An in-
e level of more than 4.9 nmol/L (1.4 ng/mL)
was considered normal. When testosterone levels did not in-
crease, dotermination of serum 8-hCG was performed to confirm
that it was really used. Serum AMH levels were measured by an
inked immunosorbent assay, using antibodies against
human recombinant AMH,” in the laboratory of the Unité de
Recherches sur I'Endocrinologie d. oveloppement (INSERM),
Montrouge. France. In one paher” ipatient 4), who was less than
6 months uf age, testosterone levels were assayed only in baseline
blood samples, because, at thic age, testosterone values in normal
children are clevated. All pahents had low AMH levels as com-
sared with the normal values published bv Rey et al.* They also
had decreased testosterone levels either at baseline or after hCG
sHmulation, with no accumulation of testosterone precursors. All
patients had a predominance of FSH over LH, despite the fact

crease in testosteron

enzyme-|

Arch Pathol Lab Med—vol 125, May 2001

“R indicalcs right; L, left: AMH, antimulierian hormone: T. (estosterone;
uinal canal: —, not found: and NP, not periormed.

that only 5 patients (patients 2, 4, 6, 7, and 8) had elevated go-
nadotropin levels (Table 1).

Genomic DNA samples from each patient and normal male
and female controls were previously used as templates to amplify
the HMGbox region of the SRY gene and no mutations were
found after direct sequencing of polymerase chain reaction prod-
ucts.

Methods

The biopsies of gonads were fixed in Bouin solution, dehy-
drated in alcohol, and embedded in paraffin. Serial 4-um sections
from each part of the gonads were stained with hematoxylin-
eosin and examined under light microscopy. The mean tubular
diameter, tubular fertiliny index (TFI), and Sertoli cell number per
tubular profile were evaluated in 50 to 100 randomly selected
ceminiferous tubules of each section. QOur findings were com-
pared with the normal data for age published by Nistal and Pan-
iagua (Figure 1)

The mean tubular diameter of both the longitudinal and trans-
verse sections was measured using a calibrated vernier ocular
micrometer with a 40X objective, as described by Lennox et al.™
The reduction of diameter was classified according to Nistal and
Paniagua’ into 3 degrees of severity. slight (<10% reduction in
relation to the normal diameter for the agel. marked (10°.-30%
reduction], and severe (>30% reduction) tubular hvpoplasia.

Germ cell number was evaluated by determining the TFL
which is the mean number ot germ cells per tubular profile. This
value was calculated by counting the number of germ cells in a
single light microscope field and dividing that number by the
number of tubular profiles in that given field. According to Nistal
and Paniagua.”” 3 levels of seventy of germinal hvpoplasia can
be recognized: slight (TF1, >30%), marked (TFL, of 50%-30%) and
severe (TFI, <30%]).

The number of Sertoli cells per tubular profile was determined
The Levdig cell number was not evaluated because this number
is low during infancy. Streak gonads were defined as those com-
posed of an ovarian-tvpe stroma with sclerohyaline nodules.

RESULTS

Biopsies were performed for 22 of the 26 gonads. The
patients’ ages at the time of biopsy ranged from 16 months
to 10 years (Table 2). Biopsies were not performed for 4
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Figure 1. Changes in the mean tubular diameter (MTD), twoular fer-
tility index (TFI), and Sertoli cell number (SCN| profites from birth to
puberty (adapted from Nistal and Paniagua').

gonads: the left gonad of patents 1 and 7, and the right
gonad of patients 2 and 4. The left gonad of patient 7 was
not found, but the ipsilateral absence of mullerian duct
derivatives and the presence of wolffian duct derivatives
suggested a unilateral vanishing tests. In the other 3 pa-
tients, the biopsy of one of the gonads was not suitable

for histologic analvsi

There were 5 streak gonads (the left gonad of patents
2, 6, 9, 10, and 13), which were all in an abdominal pe-
sition.

Table 2 shows values for the mean tubular d
TFL and number of Sertoli cells per tubular pre
served in the 17 remaining gonads.

Eleven gonads showed marked tubular hyvpoplasia, 4
showed severe tubular Inpoplasia, and one showed slight
tubular hvpoplasia (Figures 2 through 4) The mean tu-
bular diameter was normal in onlyv one gonad (the right

meter,
ile ob-

1a
5f

gonad of patient 13)
" The TFl was severely reduced in 9 gonads, markedl:
reduced in 2 gonads (Figures I through 4), and normal in
6 gonads.
The Sertoli cell number per tubular profile was elevated
1
!

in 16 of 17 gonads analvzed (Figures 2 through 4

the right gonad of patient 13 showed 2 normal number of
Sertoli cells

COM*ENT

Ambiguous development of the genital ducts, urogeni-
tal sinus, and external genitalia occurs in patients with
dvsgenetic gonads. These patients usually present with
evidence of AMH deficiency as well as androgen deficien-
cv, and therefore have miillerian duct derivatives and am-
biguous external gerutalia’ Mutations and deletions in

genes involved in the testes determination and differen-

654 Arch Pathol Lab Med—Vel 125, May 2001

RANT R LS a
> et s “"t“-?" =

F 3
",
AT

4,

Figure 2. Tissue from patient 4 4n area of len gonad thematoxvhn-
eosin, onginal magm.‘};anon x5

Figure 3. Tissue from paneni 12. An area ol 113Nl &
marked lubuiar hvpoplasia. se
cia of Sertoli cells thematoxylin-eosin, origmal ma
Figure 4 Tissue from the nght \go.ﬂ-nd of panent 12 themaroxvhin-eo-
sin, ongmnal magadication X 300).

DMP.*#

Qur 13 patients presented with some interesting find
ings: all had a male sex assignment before the first
sultztion, and there was a delay 1n the & aluation of the
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Table 2. Morphometric and Histologic Data of 22 Gonads From 13 Children With Dysgenetic Male
Pseudohermaphroditism*
No. Tubular . -
Age, Profiles MTD, 4 :
Patient mot Examined pm STH TFI, % SGH SCN HSC
1 11 R, 110 523 Marked 12 Severe 28 +
2 122 L - seaa Streak Streak . Streak
3 36 R, 69 29.1 Severe Severe 19 +
L 104 358 Severe 3 Severe 22 +
4 16 L 117 49.6 Marked 10 Sewvere 29 +
| 3 16 R, 102 6.8 Marked 78 Normal 23 b
! L 101 491 Marked 97 Normal 24 =
6 108 R, 99 39.5 Slight Severe 29 +
L, - . Streak . Streak o Streak
7 84 R. 104 39.4 Severe 111 Normal 21 +
8 19 R, 126 34 Marked 68 Normal 19 +
L 116 324 Marked 166 Normal 19 +
9 26 R, 42 38.3 Severe 30 Severe 26 +
L, = - Streak ik Streak s Streak
10 27 R, 98 43.9 Marked 0 Severe 18 Normal
Ly ; Streak - Streak —_— Streak
1 36 R, 104 49.6 Marked 33 Marked 30 e
L, 115 531 Marked 45 Marked 33 +
12 37 R, 98 49.2 Marked 0 Severe 37 +
L, 80 43.4 Marked 10 Severe 32 +
13 5 R, 66 64.1 Normal 115 Normal 24 *
L = e Streak Streak Streak

* MTD indicates mean tubular diameter; STH, severity of tubular hypoplasia according to Nistal and Paniagua'?; TFI, tubular fertility index; SGH,

severity of germinal hypoplasia according to Nistal and Paniagua'’; SCN, Sertoli cell number per tubular profile; HSC, hyperplasia of Sertoli cells
according to Nistal and Paniagua'’; R, right gonad; L, left gonad; —, absence of seminiferous tubules; and +, present.

+ Age at which gonadal biopsy was performed.

ambiguous genitalia (mean age at the time of evaluation,
3 years and 1 month). Although all patients had a pre-
dominance of FSH over LH, only 5 of them had high FSH
levels for their age. Among these 5 patients, 3 were older
than 6 years, 1 was 15 days old, and 1 was 1 year old,
suggesting that gonadotropins may be useful in the di-
agnosis of DMP at the extremes of prepubertal age. Vari-
able degrees of masculinization of the external genitalia
were noted, and the gonads were located outside of the
labioscrotal folds in all patients. One patient (patient 12)
had features of Denys-Drash sindrome.

The diagnostic confirmation of DMP. is based on the
histologic finding of variable degrees of bilateral dysge-
netic testes, which range from an almost “normal” testis
to a testis that grossly resembles a streak gonad. Although
the abnormalities observed in dvsgenetic testes are well
defined, pathologists usually have some difficulties estab-
lishing the diagnosis of dyvsgenetic testes, and the char-
acteristics of dvsgenetic gonads are not routinely evaluat-
ed

Testicular biopsy is essential for the diagnosis in some
patients with ambiguous genitalia, and the evaluation of
biopsies of prepubertal testes should involve assessment
of the mean tubular diameter and the number of germ
cells, Sertoli cells, and Leydig cells (when evaluated) per
tubular profile, per unit area, per unit volume, or per tes-
fis.

Mean tubular diameter is a very good indicator of the
development of the seminiferous epithelium.! In the pre-
pubertal testis, this diameter depends mainly on the num-
ber of Sertoli cells, and thus indicates whether they are
adequately stimulated by FSH and responsive to this stim-
ulus. Testicular diameter varies throughout childhood; it
is smallest in the fourth vear of life, increases slowly until
9 vears of age, and increases rapidly thereafter, up to 15

Arch Pathol Lab Med—Vol 125, May 2001

years of age (Figure 1)."* Our patients with DMP showed
a variable mean tubular diameter, from normal to severely
decreased, but with a predominance of marked and severe
tubular hypoplasia (15/17 gonads). Even though there are
technical pitfalls in evaluating the mean tubular diameter,
our data indicate the need for this evaluation in all testic-
ular biopsies when there is clinical suspicion of gonadal
dysgenesis, independent of the gonadal location.

Germ cells may be counted by several methods. The
most common method is calculating the TFI, which re-
flects the percentage of tubular profiles containing germ
cells. In neonates, 68% of tubular profiles contain at least
one germ cell. From birth to 3 vears, this value decreases
to 50%, followed by a progressive increase to 100% at pu-
berty (Figure 1)." A more complete determination of germ
cell number can be obtained by calculating the total num-
ber of germ cell per testis, but this approach requires mor-
phometric assessment of the intratubular volume and
careful clinical measurement of the 3 axes of the testis.!
The TFI was altered in 11 of the 17 testes that we evalu-
ated. Among the 6 patients with dysgenetic testes and nor-
mal TFls, 5 had a decreased and 1 had a normal mean
tubular diameter. Therefore, our data suggest that mean
tubular diameter is a better indicator of testicular dysgen-
esis than TFL

Another histologic parameter evaluated was the number
of Sertoli cells per tubular profile, which varies during
childhood as a result of low levels of Sertoli cell prolifer-
ation between the ages of 4 and 12 years.”” Hyperplasia of
Sertoli cells is usually pronounced in patients with DMP,
and it is a sign of tubular dysgenesis.’® The number of
Sertoli cells was increased in all of the gonads of our pa-
tients with DMPF, but in one patient, this increase was not
marked (Figure 1). This finding probably reflects the fact
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that the ideal time for this evaluation is during the first
year of life or at the onset of puberty.

Finally, it is important to emphasize that among the 22
evaluated gonads, only 5 grossly resembled streak gonads.
It is interesting to point out that they were all found on
the left side; among true hermaphrodites, there is also a
predominance of ovaries and ovotestes on the left side.**

In conclusion, the histologic findings in our patients
with DMP, although highly variable, confirmed the clinical
diagnosis. A careful histologic and morphometric evalu-
ation, particularly the measurement of mean tubular di-
ameter, mav help establish and improve the diagnosis of
DMP.

We wish to express our sincere gratitude to Rodolfo Rey, MD,
PhD, for his expert technical assistance and continuous support.
We also thank the members of the Cytogenetics Laboratory of
Medical Genetics Department and the Main Clinical Laboratory
of the University Hospital (UNICAMP). )
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