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PATHOLOGY OF INFERTILITY

Dr. P.B. Clement

Infertility is a relatively common problem occurring in approximately 10% of couples; infertility can be said to exist if pregnancy has not been achieved after one year of correctly timed unprotected coitus.

I.   MALE FACTORS (35%)
A.
PRETESTICULAR
Extragonadal endocrine disorders that have a detrimental effect on spermatogenesis

Frequency ‑ 10%

Gonadotropins ‑ usually decreased

Causes
1)
hypopituitarism

‑
prepubertal: organic lesions; genetic defects in gonadotropin secretion

‑
postpubertal: organic lesions, trauma

2)
estrogen excess

‑
endogenous (tumours, cirrhosis)

‑
exogenous

3)
androgen excess

‑
endogenous (adrenogenital syndrome, tumours)

‑
exogenous

4)
glucocorticoid excess
‑
endogenous (eg. Cushing's)

‑
exogenous

5)
hypothyroidism

Treatment ‑ reversing the underlying endocrine disorder

B.
TESTICULAR
Primary defect resides in testes

Frequency ‑ 75%

Gonadotropins ‑ usually increased (in response to decreased inhibin production)

Causes (in order of frequency)

1)
maturation arrest

2)
hypospermatogenesis

3)
absence of germ cells (Sertoli‑only syndrome)

4)
Klinefelter's syndrome

5)
rare sex chromosomal abnormalities and disorders of sexual differentiation

6)
cryptorchidism

7)
irradiation damage

8)
mumps orchitis

The etiology of (1)‑(3) is usually unknown, but some cases are due to excessive heat (e.g. varicocele), or exposure to drugs or toxins (petroleum products, lead fumes, insecticides).  Some cases may be congenital in origin.

Treatment
As a group, there is little hope for treatment; most disorders are permanent and irreversible.

C.
POST‑TESTICULAR
Frequency ‑ 15%

Gonadotropins ‑ normal

Causes
1)
blockage of ducts leading away from testes (thus azospermic)

‑ congenital atresia of vas or epididymis

‑ acquired: infection (gonococcal; TB) or vas ligation

2)
impaired motility: sperm counts adequate; probably due to improper maturation of sperm in epididymis or biochemical abnormality of secretions from prostate or seminal vesicle

Treatment
Primarily surgical (obstructive lesions)

TESTICULAR BIOPSY
The main role of the pathologist in male infertility is evaluation of testicular biopsies.  Those with posttesticular causes show almost normal testicular histology on biopsy.  Patients in the pretesticular and testicular groups will have abnormal histology on biopsy; a variety of histological patterns may be seen:

1)
Prepubertal appearance ‑ infantile immature appearance; present in cases with prepubertal etiology

2)
Hypospermatogenesis ‑ proportional hypoplasia of all germ cells

3)
Maturation arrest ‑ spermatogenesis stops abruptly at one level, eg. at primary spermatocyte stage

4)
Complete absence of germ cells ‑ so‑called Sertoli cell‑only syndrome

5)
Atrophy ‑ later stages of many cases in pretesticular and testicular groups; tubular atrophy and hyalinization.

II.   FEMALE FACTORS (65%)
A.
OVULATION FACTORS (20%)

1)  
anovulation

2)  
inadequate corpus luteal function

B.
TUBAL FACTORS (40%)

1)  
pelvic inflammatory disease

2)  
endometriosis

3)  
congenital abnormalities

C.
UTERINE FACTORS (15%)

1)  
leiomyomata

2)  
polyps

3)  
intrauterine adhesions

4)  
endometritis

5)  
congenital abnormalities

6)  
cervical factors (stenosis, abnormal mucous)

D.
VAGINAL FACTORS (5%)

1)  
congenital absence

2)  
imperforate hymen

3)  
vaginitis

E.
IMMUNOLOGIC INCOMPATIBILITY (15%)

1)  
spermatozoa‑immobilizing antibodies

2)  
spermatozoa‑agglutinating antibodies

3)  
ABO incompatibility

F.
NUTRITIONAL AND METABOLIC FACTORS (5%)

1)  
thyroid disorders

2)  
diabetes mellitus

3)  
severe nutritional disorders

ENDOMETRIAL BIOPSY
The main role of the pathologist in female infertility is evaluation of the endometrial biopsy.  A correctly timed endometrial biopsy showing no abnormality on several consecutive cycles constitutes strong evidence that the hypothalamic‑pituitary‑ovarian‑endometrial axis is functioning normally, and that the cause of the infertility lies elsewhere (tubal factor, rarer female factors, male factors).  The histological patterns are:

A.
Pathological alterations

1)
Endometrial atrophy: usually secondary to prolonged oral contraceptive use, pituitary or ovarian failure; the endometrium is thin, the glands are small and sparse, and the stroma is fibrotic.

 
2)
Inflammation: chronic endometritis with plasma cells.

B.
Functional alterations
The diagnosis of functional or physiological disturbances in the hypo‑

thalamic‑pituitary‑ovarian‑endometrial hormonal axis depends on the pathologist recognizing the secretory changes in the endometrium that occur following ovulation.  During the normal secretory phase, there is an orderly maturation of the glands and stroma over a 14 day period, so that a given endometrial sample, if normal in appearance, can be "dated" by the pathologist, i.e. a histological estimate can be made as to the number of days postovulatory the endometrium is.  In some cases of female infertility, ovulation fails to occur (anovulation).  In other patients, ovulation occurs but the secretory changes are abnormal ‑ so called luteal phase deficiency.  The endometrial biopsy should be done in the late secretory phase for the evaluation of functional disturbances.

1)
Anovulation
‑
pathophysiology: usually secondary to abnormal release of gonadotropins so that ovulation does not take place

‑
symptoms: irregular, prolonged, painful periods

‑
endometrial biopsy: no secretory changes present

2)
Luteal phase deficiency

‑
pathophysiology: ovulation occurs, but the corpus luteum fails to function normally, and insufficient progesterone is produced.

‑
symptoms: infertility (repeated spontaneous abortion)

‑
endometrial biopsy: normal secretory appearance but which lags behind that expected from the clinical estimate, or abnormal appearance, with dysynchrony between the glands and stroma
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