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Sertoli cell-only syndrome
(SCOS)
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1. Chromosomal abnormalities
    └─Klinefelter syndrome (47,XXY)

2. Y-Chromosome Microdeletion
    └── AZF (Azoospermia factor region)
               └─ AZFa deletion
               └─ AZFb deletion
               └─ AZFc
               

5. Hormonal Signaling Abnormalities
└─ FSHB mutation
└─ FSHR mutation

6. Cryptorchidism-Related Genetic Factors
│
├─ INSL3 mutation
└─ LGR8 (GREAT) receptor mutation

3. Single-Gene Mutations Affecting 
Spermatogenesis
└── Androgen signaling
           └─ AR (Androgen receptor)
└── Germ cell differentiation
           └─ DMRT1
└── Gonadal development / steroidogenesis
           └─ NR5A1 (SF-1)c deletion

4. Sertoli–Germ Cell Signaling Defects
└─ ETV5
└─ GILZ
└─ FGF9



TESTICULAR BIOPSY: THE GOLD STANDARD
Definitive diagnosis requires histological confirmation of seminiferous tubules populated exclusively by Sertoli cells

Primary (Complete, cCOS)

ETIOLOGY

Prenatal failure in gonocyte migration

Immature Sertoli cell phenotype

Ovoid-rounded nuclei

Secondary (Incomplete, iSCOS)

ETIOLOGY

Acquired: Chemotherapy, radiation, or trauma

Irregular nuclei

Peri-tubular fibrosis & thickened basement membranes

May retain focal areas of spermatogenesis

Clinical Diagnosis & Histological Variations
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● Normal seminiferous tubule 
● Germ cells in different stages of 

spermatogenesis which occur in 
spiral pattern

● Primary SCOS
● Classic ovoid nuclei of immature 

sertoli cells
● Normal thickness of the basement 

membrane

● Secondary SCOS
● Thickening basement membrane
● Intracellular lipid vacuoles



● The seminiferous tubules surrounded by thickened 
membranes and lined with a layer of mature Sertoli cell

● Rare islands of Leydig cells
● No germ cells 

● Sertoli cells have oval nuclei.
● Leydig cells are normal in appearance but may appear 

to be increased in number.

Webpathology visual survey of surgical pathology
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Sperm Retrieval Techniques



Esteves, S. C. (2022). Microdissection TESE versus conventional TESE for men with nonobstructive azoospermia undergoing sperm retrieval. International Braz J Urol, 48(3), 569–578. 

cTESE mTESE

Surgical approach Multiple blind random 
biopsies 

Targeted microsurgical 
excision 

Overall sperm retrival 
rate 35% 52%

Sperm retrieval rate in 
SCOS 13.3% 36.1%

Sperm Retrieval Techniques
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Source: Corona et al. (2019) Meta-analysis

Mosaic Potential
Secondary/Mosaic SCOS can reach up to 60% 
SRR with microdissection techniques

 Sperm Retrieval Rates (SRR) by Etiologies
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Genetic Prognostic Factors

Success rate is nearly 0% in:

AZFa Deletions AZFb Deletions

AZFc Advantage
AZFc microdeletions show high SRR (62%), 
making them favorable candidates for mTESE



Medication therapy
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● May enhance spermatogenesis in selected NOA patients, particularly 
in functional hypogonadism or low intratesticular testosterone.
○ hCG
○ FSH
○ Clomiphene citrate (SERM)
○ Aromatase inhibitors 

● In pure Sertoli cell-only syndrome (SCOS), hormonal stimulation is 
largely ineffective due to absence of target germ cells.
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