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TABLE 1. Abnormalities associated with KS and their

1 AneuploidiaSexual 47 XXY tentative frequencies?
A 10% Mosaicismo Feature Frequency (%)
> Infertility (adults) (8, 57) 91-99°
S I n d ro m e Small testes (bi-testicular size <6 >95
' ml) (8)
_ 1 1/500-:1000nacidos varones o onadotropin evels (57 o
KI I n efe Ite r Azoospermia (adults) (57) >95
. . . . Learning disabilities (children) (74) >75
ﬂ Varledad de SlgnOS y sintomas deSC”tOS Decreased testosterone levels (57) 63-85
Decreased facial hair (adults) (57) 60-80
A Baja sensibilidad Decreased pubic hair (adults) (57) 30-60
Gynecomastia (adolescents, 38-75
adults) (8, 33, 74)
1> 90% permanecen asintomaticos hasta "S5 sheech development “0
Increased height (prepubertal, 30
la edad adulta adults) (74, 123)
Abdominal adiposity (adults) (36) ~50
0 : ; Metabolic syndrome (adults) (36) 46
1 A 50-75% Nunca diagnosticados Osteopenia (adults) (51, 124) 520
Type 2 diabetes (adults) (19, 36) 10-39
. . . . . Cryptorchidism (8, 74) 27-37
1 Fibrosis testicular progresivaa partir Decreased penile size (children) 10-25
(74)
de |a adolescencia Psy;;ﬁi)atric disturbances (children) 25
Congenital malformations, cleft ~18
: 2 ~ti ; late, inguinal hernia (125
1 Diagnostico temprano esencial O it 124y > 0
o o . Mitral valve prolapse (adults) 0-55
optimizar seguimiento y tratamiento (126, 127)
Breast cancer (adults) (16, 128) Increased ris%%ﬁ}ﬁﬂ
i ili Mediastinal cancers (children) (22) increased ris
A para redUCW ComOrbllldades. Fractures (17, 18) Increased risk (2~ /4 d)
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Fertilidad y SK

*Van Saenet al 2018
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FIV-ICSI
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The relationship of testicular stiffness with Johnsen score and
sperm retrieval outcome in men with non-obstructive azoospermia

Wei Fu'?, Jun Cui’?, Shaoshan Tang'*
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UTILITY OF TESTICULAR SHEAR-WAVE ELASTOGRAPHY IN THE
EVALUATION OF PEDIATRIC PATIENTS WITH KLINEFELTER
SYNDROME

Megan Escott*, Abinav Udaiyar, Robert R. Wilson, Janmejay Hingu,
Stanley Kogan, Marc Colaco, Marshal Schwartz, Steve Hodges,
Anthony Atala, David Childs, Hooman Sadri-Ardekani, Winston Salem,
NC

INTRODUCTION AND OBJECTIVE: Shear-wave elastography
(SWE) uses sonography to quantify tissue elasticity non-invasively.
Prior research has investigated its utility in various pediatric testicular
pathologies, including varicoceles, hydroceles, and pediatric
microlithiasis. In patients with Klinefelter syndrome (KS), the testes
undergo hyalinization and fibrosis that begins in adolescence. Still,
the only prior study on testicular elastography in patients with KS was
done in an adult male population with an average age of 33. Since
there have been no studies on testicular elastography in pediatric
patients with KS, we investigated the utility of SWE in evaluating
pediatric patients with a known diagnosis of KS.

METHODS: Patients younger than 18 and diagnosed with KS
underwent routine B-mode sonography and simultaneous multi-frame
shear-wave elastography for their initial evaluation and follow-up.
Elastography measurements (kPa and m/s) were acquired at each
testicle's superior, center, and inferior poles. Average elastography
measurements in the two age cohorts (below ten years old and
10—18 years old) were compared using two-tailed t-tests to a similar
cohort of patients with no history of testicular pathology.

RESULTS: Forty-two imaging studies were completed in pedi-
atric patients with KS. Elastography measurements in patients with KS
under ten years old (n=10) were not significantly different from the
testicular stiffness measurements of normal patients. However, elas-
tography studies of patients with KS age ten and older (n=74)
demonstrated statistically significant differences in testicular stiffness
when compared to pubertal patients with no history of testicular pa-
thology (2.99 kPa vs. 4.02 kPa, p<0.001 and 0.96 m/s vs. 1.12 m/s,
p<0.0001).

CONCLUSIONS: No work has been published on applying
SWE to pediatric patients with KS. Here, we demonstrated that SWE
detects a statistically significant difference in the testicular stiffness in
pediatric patients with KS. This statistically significant difference be-
tween the ages of 10 and 18 likely reflects the onset of testicular
fibrosis. Future work must validate SWE as a primary diagnostic toal for
certain testicular disorders and develop its potential to replace biopsies
and exploratory surgical procedures.

Source of Funding: Institutional (Internal) Funding
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Noninvasive Prediction of Sperm Retrieval Using
Diffusion Tensor Imaging in Patients with
Nonobstructive Azoospermia

Sikang Gao ', Jun Yang 2, Dong Chen 3, Xiangde Min 7, Chanyuan Fan 1, Peipei Zhang *,

Qiuxia Wang ', Zhen Li 1, Wei Cai '
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Estrategias

de tratamientos
de fertilidad
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SSC célulasmadre germinalescon la capacidadde autorenovacion, colonizacion
delostubulosseminiferosy establecimiento de espermatogénesis

A PuedenhaberSSQoresentesentejido testicularsincélulasdiferenciadas

A Nuevadianadetratamiento de fertilidad experimental Q 5)))

* AdaptadodeOatleyet al 2012
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Age-related presence of
spermatogonia in patients with
Klinefelter syndrome: a systematic
review and meta-analysis

Nicholas A. Deebel'?, Guillermo Galdon?, Nima Pourhabibi Zarandi?,
Kimberly Stogner-Underwood?, Stuart Howards', James Lovato*,
Stanley Kogan'Z, Anthony Atala'?, Yanhe Lue®, and Hooman
Sadri-Ardekani ) 2%

A Fetal/Infantile Prepubertal
= 100.00% mm 83.33%
= 16.67%
Total=24 Total=6
C | Peripubertal/Adolescent Adult

B 4268% Hl 48.53%
Em 57.32% B 51.47%
%\
)))'
Em Spermatogonia Positive

B3 Spermatogonia Negative
Total=82 Total=272



Natural conception
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IVF/ICSI with eyaculate

IVF/ICSI using in vitro
maturated sperm

I1.

IVF/ICSI using ex vivo
~ maturated sperm

I11.

A . IVF/ICSI usi
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*Adaptado de Zarandi et al, Stem cell and cloning, 2018 Q )



J AM N Propagation of Human Spermatogonial Stem Cells In
Vitro

Hooman Sadri-Ardekani; Sefika C. Mizrak; Saskia K. M. van Daalen; et al.
Online article and related content
current as of November 17, 2009. JAMA. 2009;302(19):2127-2134 (doi:10.1001/jama.2009.1689)
http://jama.ama-assn.org/cgi/content/full/302/19/2127

RESEARCH LETTER Methods 99 (2016) 120-127

In Vitro Propagation of Human Prepubertal
Spermatogonial Stem Cells

2416 JAMA, June 15, 2011—Vol 305, No. 23

Aislamiento y
propagacion

In vitro propagation of XXY

IN VitrO de SSC human Klinefelter spermatogonial

stem cells: A step towards new

Humanas fertility opportunities
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*Shettyet al 2020 and 2021

Restoration of functional sperm production in irradiated pubertal
rhesus monkeys by spermatogonial stem cell transplantation

Gunapala Shetty', Jennifer M. Mitchell2, Jennifer M. Meyer2, Zhuang Wu', Truong N.A.
Lam', Thien T. Phan', Jie Zhang', Lorraine Hill2, Ramesh C. Tailor3, Karen A. Peters®, Maria
C. Penedo?, Carol Hanna®, Kyle E. Orwig®, Marvin L. Meistrich'

Donor- ) Autologous
Pretreatment — Incubate with transplantation )
testicular biopsy ~ GFP lentivirus to one testis _ Analysis of
Radiatiors Bilateral ejaculated sperm
7 Gy . testis biopsy and both testes
(A) & N
No GnRH-ant
Recipients-
Adult Weeks T t I I t I I —————————
Cynomolgus 0 4 8 12 16 20 24 28 32 36 40 44
Testicular biopsy, . 4

3 ,,. /
Early blastocyst

Semen, serum hormones

Postpubertal spermatogonial stem cell
transplantation restores functional sperm
production in rhesus monkeys irradiated before and
after puberty

Gunapala Shetty 1, Jennifer M Mitchell 2, Truong N A Lam 7, Thien T Phan ', Jie Zhang 7,

Ramesh C Tailor 3, Karen A Peters 4, Maria Cecilia Penedo °, Carol B Hanna ¢,
Amander T Clark 7, Kyle E Orwig 4, Marvin L Meistrich



Impact of restoring male fertility with transplantation of in
vitro propagated spermatogonial stem cells on the health of

their offspring throughout life
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In vitro Generation of Haploid Germ Cells from Human XY
and XXY Immature Testes

Guillermo Galdon 2, Nima Pourhabibi Zarandi’, Nicholas A. Deebel!3, Sue Zhang!, Olivia Cornett!, Mark J. Pet-
tenati¢, Thomas D. Shupe!, Stanley J. Kogan?, Colin Bishop?, Anthony Atala 13 and Hooman Sadri-Ardekani 3™
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Autologous grafting of cryopreserved prepubertal
rhesus testis produces sperm and offspring

Adetunji P Fayomi ' 2 3 Karen Peters 3, Meena Sukhwani 2, Hanna Valli-Pulaski 2 3,
Gunapala Shetty 4, Marvin L Meistrich #, Lisa Houser ®, Nicola Robertson °, Victoria Roberts °,
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PROGRAMA NACIONAL EXPERIMENTAL DE PRESERVACION DE
FERTILIDAD EN NI®NOS PREPUBERES CON CANCER O
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A 20-year overview of fertility preservation in boys: new
insights gained through a comprehensive
international survey
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