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Evaluation of the azoospermic male

Robert Oates

When presented with an azoospermic patient, a thorough history and careful, considered physical examination often leads to a definite

or presumptive diagnosis. An algorithmic, logical thought process is important to have in mind when embarking on the evaluation.

Adjunctive laboratory tests, such as hormonal assays or genetic studies, are often complementary and/or additive and allow a very

precise determination to be made as to the etiologies, either genetic or acquired. It is only with this information that a therapeutic plan

can be made for the patient. As will be discussed, a targeted approach to testing is far more satisfying and cost-effective than a blind,

shotgun approach.

Asian Journal of Andrology (2012) 14, 82–87; doi:10.1038/aja.2011.60; published online 19 December 2011

Keywords: azoospermia; congenital bilateral absence of the vas deferens; male infertility; Y chromosomal microdeletion

INTRODUCTION

In most circumstances, azoospermia is diagnosed when no spermato-

zoa are detected upon microscopic evaluation of two centrifuged

semen samples. As will be seen below, certain conditions only require

a single semen specimen when coupled with history, physical exami-

nation or both. Azoospermia is found in approximately 1% of all men

and up to 15% of infertile men, depending upon the demographic

nature of the infertile cohort.1 Aspermia is defined as a complete

absence of seminal fluid during orgasm. Men with azoospermia

should be evaluated in an effort to discover the underlying etiology

of their condition, which will guide the formulation of a therapeutic

plan.2 A complete history and physical examination is mandatory,

while measurement of reproductive hormones (testosterone, follicle-

stimulating hormone (FSH), luteinizing hormone (LH), prolactin and

estradiol) are potentially helpful. Depending upon the certain or sus-

pected diagnosis, a Y chromosomal microdeletion assay, a karyotype,

cystic fibrosis mutation analysis, transrectal ultrasonography and renal

ultrasonography may be helpful. There should be no single ‘azoosper-

mia panel’ where all of these studies are ordered in a shotgun

approach with no regard to the likely diagnosis. These adjunctive tests

are ordered in a targeted way—only those that are necessary based

upon the presumptive diagnosis are obtained. This presumptive dia-

gnosis is arrived at by the evaluating clinician with a combination of

the mind (what do the history, the semen analysis and the hormonal

data suggest), the eyes (what does the patient’s appearance suggest)

and the fingers (what does the genital physical examination suggest).

To be clear in one’s thoughts, though, it requires a way of thinking

about azoospermia, a process to focus on and an algorithm to follow.

AZOOSPERMIA: HOW DO WE BEGIN TO DETERMINE THE

DIAGNOSIS?

There are two algorithmic ways to think about the etiology of azoos-

permia. To find the cause is imperative, whether it is obstructive,

non-obstructive, congenital (genetic) or acquired as it informs the

patient and his partner in regard to other health issues which he

may need to contend with, in regard to the best treatment strategies

to help them achieve pregnancy and in regard to what genetic anom-

alies might be passed along to any conceived offspring.

The first approach is based on where, anatomically and physiologic-

ally, the primary problem is within the hypothalamic–pituitary–gon-

adal axis (see Krausz for a review using this paradigm3). ‘Pre-testicular’

azoospermia arises when the hypothalamus and pituitary are not func-

tioning properly to stimulate intrinsically normal testes in terms of

both gonadal functions—testosterone synthesis in the Leydig cells

and spermatogenesis within the seminiferous tubules. ‘Testicular’

azoospermia occurs when the hypothalamus and pituitary are func-

tioning normally, but there is a defect in the spermatogenic process and

sperm are simply not being produced. Since the reproductive ductal

structures are present and patent, both of the first two etiologies fall

into the subclass of ‘non-obstructive azoospermia’. Causes of ‘primary’

testicular failure include autosomal and Y chromosomal genetic aber-

rations, as well as numerous, putative genetic anomalies affecting the

complex process of spermatogenesis. Chemotherapy and radiotherapy

may also negatively and permanently affect spermatogenesis. ‘Post-

testicular’ azoospermia is the result of a blockage to sperm flow at

any level of the transport system, from rete testis to ejaculatory ducts

and would constitute the subclass of ‘obstructive azoospermia’.

The second way to think about the etiology of the azoospermia in a

patient is a very practical one based upon two other important para-

meters of the semen analysis—volume and pH. There are three main

contributors to the ejaculate fluid.4 The sperm containing effluent

from the testis travels through the vas deferens, into its ampullary

portion and finally through its ipsilateral ejaculatory duct.5 This com-

prises approximately 10% of the final semen volume. The seminal

vesicles discharge their alkaline contents into the prostatic urethra

via the paired ejaculatory ducts as well, their combined contribution

making up about 70% of the ejaculate. Within the ejaculate fluid, all of

the alkalinity comes from the seminal vesicles, and, obviously, is the
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vast majority of the volume. Finally, the prostate delivers about 20% of

the fluid and is acidic in nature. The alkalinity of the seminal vesicle

fluid overwhelms the acidity of the prostatic fluid and, hence, the

normal ejaculate is alkaline in nature. Therefore, a very clinically

focused way in which to begin thinking etiologically is to consider

the volume and pH and classify the azoospermia as either ‘low volume,

low pH’ or ‘normal volume, normal pH’ (Figure 1). Low-volume,

low-pH semen specimens consist only of prostatic fluid (approxi-

mately 0.6 ml with a pH of 6.5). The seminal vesicles are either absent,

as occurs in congenital bilateral absence of the vas deferens (CBAVD),

or are present but blocked by occlusion of the ejaculatory ducts bilat-

erally and so do not contribute the amount or alkalinity as they norm-

ally do. Therefore, in the low-volume, low-pH azoospermic male, the

diagnosis is typically either CBAVD (the seminal vesicles are either

absent or aplastic) or bilateral ejaculatory duct obstruction (the semi-

nal vesicles are normal but cannot deliver their contents due to occlu-

sion of the ejaculatory ducts) (Figure 2).

In the azoospermic patient, if the semen volume is normal (.1 ml)

and alkaline (pH.7.0), the seminal vesicles are indeed functional and

emptying through patent ejaculatory ducts. CBAVD and ejaculatory duct

obstruction will not be diagnostic possibilities. In these cases, either there

exists a blockage to sperm flow closer to the testes (the vas deferens or the

epididymis) or the testes do not produce sperm (spermatogenic failure).

Whichever algorithmic approach is used, history, physical exami-

nation, and, on occasion, hormonal and other assorted assays and tests

are critically important aids in the formulation and determination of

the diagnosis.

If the patient has normal volume azoospermia secondary to sper-

matogenic failure (non-obstructive azoospermia (NOA)), two separate

centrifuged semen analyses should be performed and the pellet exam-

ined microscopically for the presence of any spermatozoa. As reported

by Jaffe et al.,6 21% of men were found to have miniscule numbers of

motile sperm present in the pellet of their centrifuged ejaculate. The

finding of any sperm in the semen analysis may dramatically change

the potential diagnoses and possibilities. For example, the patient will

not have a karyotype of 46,XX or have an AZFb/c microdeletion (see

below). The patient will not have a complete blockage within the ductal

system; the patient will not have CBAVD. In addition, these spermato-

zoa may be able to be cryopreserved to not only serve as a back-up

source of sperm for a cycle of ICSI in the event when there is no useable

sperm in the fresh ejaculate that morning but also to possibly preserve

future fertility and biological paternity.

THE MEDICAL AND SURGICAL HISTORY: WHAT CLUES MIGHT

IT REVEAL?

History begins with queries pertaining to present and past fertility,

frequency and timing of sexual relations, and duration of infertility.

Pediatric disorders such as cryptorchidism, viral orchitis or testicular

torsion are important historical items to elicit. It is useful to be aware

of medication usage and other medical conditions that presently exist.

Cryptorchidism is present in 1%–3% of newborns and adult infer-

tility is a well-known long-term consequence.7,8 Although orchido-

pexy has a 90% successful outcome in palpable testes and even an 85%

surgical success rate in abdominal testes, consequent infertility is still

prevalent, although less when the orchidopexy is performed at a

younger age.9–11 As reviewed by Hadziselimovic et al.,12 azoospermia

may be found in 10% and 32% of unilateral and bilateral cryptorchid

patients, respectively. A critical event is the early postnatal ‘mini-

puberty’ at which time there is an increase in pituitary elaboration

of gonadotropins, a resultant rise in Leydig cell testosterone secretion

and a differentiation of gonocytes into Ad spermatogonia, a process

that appears to be required to optimize adult spermatogenesis. In

those for whom this minipuberty is blunted or non-existent, the risk

of being azoospermic in adulthood is high.12 Hadziselimovic et al.13

has demonstrated that EGR4 is a critical, master gene of sorts respons-

ible for the regulation of LH secretion and, as such, for the initiation of

the minipuberty. Therefore, cryptorchidism, either unilateral or bilat-

eral, whether corrected early or later, is an important risk factor for

azoospermia. Obviously, this azoospermia would be non-obstructive

(‘testicular’ or ‘normal volume’).

Testicular torsion occurs in approximately 0.025% of males prior to

age of 25 years.14 Although unilateral testicular torsion does not lead to

many alterations in semen parameters when compared to controls, if

orchiectomy was performed, an additional problem may occur in the

contralateral testis such as an obstructive epididymitis or vasal occlu-

sion secondary to hernia repair.15–17

Obstruction of the ductal system may have a congenital, iatrogenic

or acquired cause with vasectomy being the most common. It has been

estimated that up to 40% of men with azoospermia will have an

obstructive etiology.18 However, epididymal blockage is not uncom-

monly found, due to either clinically obvious or clinically unrecognized

epididymitis and, on rare occasions, due to Young’s syndrome.19–21

Prior hernia repair or pelvic surgery may be the inciting event in vasal

injury. The histories, therefore, of epididymitis, hernia repair, scrotal

surgery, chronic bronchitis, etc. all are clues to potential vasal or

Figure 1 Algorithm for the Work-Up of Normal Volume Azoospermia.46,95–97 Beginning with the history and the physical examination, one can often determine if the

azoospermia is non-obstructive (spermatogenic failure) or obstructive (normal spermatogenesis with a blockage of the ductal system). Occasionally, the history and/or

physical examination is equivocal and hormonal studies (specifically FSH) may be helpful in directing the next steps. FSH, follicle-stimulating hormone; LH, luteinizing

hormone; NOA, non-obstructive azoospermia; OA, obstructive azoospermia; TESE, testicular sperm extraction.
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epididymal obstruction. It is critically important for these men to have

the proper diagnosis determined as microsurgical reconstruction is

quite successful in specific cases in restoring natural fertility to these

couples.22 Sperm aspiration and advanced reproductive techniques

should not be the first option if reconstruction is possible and cost-

effective.23

Anabolic steroid use is on the rise and it is necessary to specifically

ask the patient if he is using any type of illicit anabolic steroid com-

pound or prescribed testosterone pharmaceutical (reviewed elegantly

by de Souza and Hallak24). It is not just the athletes and body builders

that are of concern as testosterone supplementation as treatment for

several nebulous indications (under the umbrella of ‘hypogonadism’)

is being dispensed to men of all ages.25,26 For spermatogenesis to

occur, testosterone must be synthesized locally and secreted by the

Leydig cells. If exogenous androgenic compounds are circulating, they

will act suppressively to pituitary elaboration of LH and, therefore,

intratesticular testosterone production will be markedly reduced and

spermatogenesis will be likewise impaired or abolished.27,28 Any his-

tory of prior anabolic steroid use for body building should be viewed

as predictive of current use. When the serum testosterone level is high

and FSH and LH are at very low, if not undetectable levels, anabolic

steroid use is confirmed; however, it is worth noticing that the use of

modified androgens (like nandrolone and stanzolol) may not result in

elevated testosterone levels. Therefore, a patient must be asked speci-

fically if he is taking testosterone or similar substances as they may not

consider it a ‘medication’ as such.

Malignancy itself may have a detrimental, collateral, damaging

effect on spermatogenesis, even to the point of azoospermia. Male

oncology patients may have reduced reproductive hormone levels

consequent to the stress and metabolic changes induced by the disease

or to hypothalamic–pituitary downregulation due to substances

secreted by the tumors themselves.29 In non-testis cancer, a reduction

in sperm density may be found at the time of diagnosis but, as reported

by van der Kaaij et al.,30 in a group of young men with Hodgkin

lymphoma, only 3% displayed azoospermia. Meguro et al.31 reported

similarly encouraging news for 38 men suffering from a variety of

hematological malignancies, including acute promyelocytic leukemia,

acute lymphoblastic leukemia and non-Hodgkin lymphoma. None

of them presented with azoospermia such that all had ejaculated

spermatozoa cryopreserved prior to therapy. Even though the major-

ity will have ejaculated spermatozoa to cryopreserve prior to any

chemo or radiation therapy, sperm banking is not always offered.32

Finally, the observation that a history of cryptorchidism, micropenis

(reflecting Leydig dysfunction), spermatogenic compromise and germ

cell malignancy are seen to cluster in some men has led to the develop-

ment of the ‘testicular dysgenesis syndrome’ hypothesis that suggests

that a combination of genetic and environmental impacts during fetal

life set up these reproductive dysfunctions in later life. Accordingly, it

is not unusual to see men with such clinical history, especially azoos-

permia in a man with a history of cryptorchidism and/or testicular

cancer.33,34 Up to 20% of such men will be azoospermic at presenta-

tion.35–37 In patients with a previously treated malignancy, the exact

chemotherapeutic agents used, the number of cycles that were needed

and whether radiation was also required are important determinants

of the long-term spermatogenic potential.38 After alkylating agent use,

many men are left permanently azoospermic.39

THE PHYSICAL EXAMINATION: WHAT MIGHT OUR EYES AND

HANDS TELL US?

The appearance of the patient is where the physical examination

begins. Is he too muscular, too developed, too fit—oftentimes the first

clue to anabolic steroid use? On the opposite end of the spectrum, does

he look undervirilized with scant beard growth and gynecomastia—

possible evidence of Klinefelter’s syndrome or a hypothalamic/pitu-

itary abnormality? However, there is no single Klinefelter profile as

47,XXY men can present with any phenotype imaginable depending

upon how much circulating testosterone they have, from completely

hypogonadal to normally virilized. Are there physical anomalies that

may suggest other systemic disorders that may be associated with

azoospermia (abnormally short stature that accompanies some severe

Y chromosomal anomalies)? Are there surgical scars in the lower

abdomen from prior hernia/hydrocele repair, possibly with concom-

itant orchidopexy as well?

The genital examination focuses on the testes, ductal structures and

spermatic cords. Are there two testes in normal, descended position?

What is their size and consistency? The average size of the adult testis

ranges between 15 and 25 ml, the vast majority of which consists of the

seminiferous tubules.40 When spermatogenesis is reduced, the size of

each testis is likewise diminished as each seminiferous tubule shrinks

or is not even present. Small or atrophic testes are, therefore, highly

suggestive of spermatogenic impairment in the azoospermic male.

However, testes of normal size and consistency may be found in those

azoospermic men with obstructive pathologies. The epididymis

typically feels fairly flat and nondescript, and slightly more prominent

in the caput and cauda regions. When an obstructive process occurs

downstream, the epididymis distends and feels more full and firm as

may occur if the male has had a prior vasectomy, hernia repair that

occludes the vas in the inguinal region, or an inflammatory epididy-

mitis that leads to blockage of the epididymal tubule, often at the vasal/

epididymal junction.22 The vas deferens is easily palpable as it comes

up vertically to enter the body at the external ring. The diagnosis of

CBAVD is made easily on physical examination—non-palpable vasa

in the setting of low-volume, low-pH azoospermia (the seminal vesi-

cles are absent or atrophic in CBAVD).41 The testes are of adequate size

and the epididymal remnants consist of (at the very least) a distended,

easily palpable caput, although the epididymal remnant may actually

consist of caput, corpus and even cauda, on occasion. The spermatic

cords may reveal a large varicocele, which may be the proximate cause

of non-obstructive azoospermia.42

Figure 2 Algorithm for the Work-Up of Low Volume Azoospermia. The physical

examination is the key to diagnosis in the male with a low volume, acidic pH,

azoospermic semen analysis. If the vasa deferentia are not palpable, Congenital

Absence of the Vas Deferens is the diagnosis. If the vasa deferentia are palpable,

most likely the diagnosis will be bilateral ejaculatory duct obstruction. The next

step in diagnosis would be transrectal ultrasonography. CFTR, cystic fibrosis

transmembrane conductance regulator.
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Therefore, careful and attentive palpation of the scrotal contents,

coupled with a well-done history, allows one to oftentimes make a

complete diagnosis, or at least determine whether the azoospermia is

non-obstructive or obstructive in nature. The details of testis size and

consistency, vasal presence or absence, epididymal fullness or not,

presence of a varicocele, etc. are not to be underemphasized. History

and physical lead to a targeted approach for any of the adjunctive tests

that may be helpful. For example, when CBAVD is determined by

careful physical examination, a Y chromosomal microdeletion assay

and karyotype do not need to be performed. When the vasa are easily

palpable and the testis size is small and their consistency is soft in the

setting of normal semen volume azoospermia, a cystic fibrosis muta-

tion analysis does not need to be obtained.

HORMONAL STUDIES: WHICH ONES SHOULD BE ORDERED

AND HOW DO THEY HELP US?

Hormonal assays are often, but certainly not always, helpful. Briefly,

via stimulation from gonadotropin-releasing hormone, the pituitary

elaborates FSH and LH. FSH is regulated by inhibin B which is secreted

by Sertoli cells. As spermatogenesis decreases, inhibin B levels

decrease, inhibition of FSH release decreases, and FSH output rises

steadily in compensatory fashion.43 Therefore, there is no single value

for FSH below which spermatogenesis is normal and above which

spermatogenesis is abnormal. The value of FSH detected when sper-

matogenesis is optimal and adequate always resides in the lower end of

the ‘reference range’ that is quoted for each assay. It is important to be

aware that the reference ranges of commercial kits are not based on the

analysis of normozoospermic fertile men, but on the general popu-

lation with different reproductive and age characteristics. The most

accurate ‘normal’ value is based on the median FSH levels measured in

normozoospermic men and corresponds to 1.5–8 IU l21. As sper-

matogenesis deteriorates and Sertoli cell output of inhibin wanes,

there is a compensatory rise in pituitary elaboration of FSH such that

the serum value ascends above the lower aspect of the ‘reference range’.

In other words, in order to conclude that azoospermia is secondary to

spermatogenic compromise, the precise value of measured FSH does

not need to ‘exceed the upper limits of normal’.44,45 It is only in

unclear circumstances (history and physical examination findings

are not convincing) that the measurement of FSH is of assistance in

delineating whether the azoospermia is non-obstructive or obstructive.

Testosterone and LH levels can be quantified as well but usually do not

help in diagnosis. In conjunction with the final diagnosis, they may help

provide a prognosis or simply allow for plans to be made for ultimate

management if the LH is high and the testosterone is low. In specific

cases of hypogonadotropic hypogonadism, the diagnosis can only be

made with the realization that these values demonstrate hypothalamic

or pituitary dysfunction (see Bonomi et al. in this special issue46).

GENETIC STUDIES: WHICH ONES SHOULD BE ORDERED AND

HOW DO THEY HELP US?

A Y chromosomal microdeletion assay and a karyotype are the two

most common genetic analyses required in the evaluation of the NOA

male who has no obvious causal history. The exact molecular geo-

graphy of nearly the entirety of the Y chromosome was elusive for

many years. Within this fascinating structure exist eight palindromic

stretches on Yq (P8- P1)47–51 (elegantly reviewed by Krausz et al.47 and

Navarro-Costa et al.49; Ref. 51 is in this special issue by Tamburrino

et al.). Each palindrome is constructed from repetitive building blocks

termed amplicons. Identical amplicons distant from each other occa-

sionally undergo non-allelic homologous recombination (NAHR;

intrachromosomal recombination between homologous repetitive

sequences) which may lead to deletion of different length pieces of

Yq.52,53 Interspersed throughout this expanse of Yq are multiple genes

felt to be crucial in the workings of the complex genetic mechanism of

spermatogenesis.50,54,55

Within the stretch of Yq from palindrome P5 to P1, several NAHR

microdeletion events occur. Some result in quantitatively absolute

spermatogenic failure, while others have little, if any, effect on sperm

production this P5–P1 palindromic stretch, and there are multiple

aberrant NAHR microdeletion possibilities. Some result in spermato-

genic failure, while others appear to have no effect on spermato-

genesis.54,56 A Y chromosomal microdeletion assay (a PCR-based,

peripheral blood test) defines these microdeletion possibilities.57,58

Clinically recognized possibilities are: AZFb (P5/proximal P1; 6.2 Mb

in length), P4/distal P1 (7.0 Mb in length), AZFc (b2/b4; 3.5 Mb in

length) and AZFb/c (P5/distal P1; 7.7 Mb in length).51 In the NOA

male, the frequency of occurrence for each is approximately: ,1%

(AZFb), ,1% (AZFb/c) and ,10% (AZFc).59 Finally, a microdeletion

within the AZFc region occurs as well and is termed gr/gr. It is com-

monly found in the azoospermic male but is certainly considered a risk

factor for spermatogenic compromise.49,60,61 The most proximal

region is the AZFa region. NAHR may also lead to a 0.8 Mb micro-

deletion in approximately 1% of men with NOA and is detected on Y

chromosomal microdeletion assay.62–64 Partial deletions involving

only USP9Y (and not DDX3Y; USP9Y and DDX3Y are the two testis

specific genes within the AZFa region) may occur and still allow sper-

matogenesis to occur.65 Briefly, for the NOA patient, if an AZFa, AZFb

or AZFb/c microdeletion is discovered, there is little likelihood, if any,

of spermatozoa being harvested from the testis tissue.59,66–69

When an AZFc microdeletion is detected in the NOA male, up to

70% will have retrievable spermatozoa from the testis tissue while 30%

will have no sperm found.68,70,71 If present, these sperm are fully

capable of fertilization, embryo development and term pregnancy

when utilized in conjunction with ICSI.72–74 All sons conceived, how-

ever, will inherit the AZFc microdeleted Y chromosome and will be

predicted to display severe oligospermia, azoospermia with recov-

erable sperm in the testis tissue or azoospermia with no recoverable

sperm in the testis tissue when reaching reproductive age.71

Of concern is the work of Jorgez et al.,75 who reported copy number

variations in the pseudoautosomal regions (X–Y homologous regions

on the distal aspect of the short and the long arm of each of these two

chromosomes) in men with Y chromosomal microdeletions of various

types. Therefore, transmission of an AZFc microdeletion to all conceived

sons may carry with it more than just the hardship of spermatogenic

failure but also manifestations such as short stature due to haploinsuf-

ficiency of SHOX (short stature homeobox).76–78 Given its clinical rel-

evance, this preliminary data need to be confirmed in future studies.

In the unexplained NOA patient, it is mandatory to also obtain a

karyotypic analysis as the prevalence of chromosomal anomalies in

these men is approximately 10%–15%.70,79 (fully reviewed in Ref.

80 in this special issue by Harton and Tempest). Aberrations such

as 47,XXY Klinefelter’s syndrome, 46,XX testicular disorder of

sex development, isodicentric Y chromosomes, and translocations

(balanced and Robertsonian) may all be detected and be the pro-

ximate cause of the spermatogenic compromise (fully reviewed in

Ref. 80).81–85 Choice of therapy is determined by these types of

findings. For example, there will be no sperm present in the testes

of male with 46,XX testicular disorder of sex development and so

any surgical search is unwarranted. However, if sperm are found

in the testes of men with translocations, preimplantation diagnosis
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can be employed to improve the chances of a normal, healthy

pregnancy.

Cystic fibrosis mutation analysis is required in all men with CBAVD

and their partners. CBAVD is found in approximately 2%–3% of infer-

tile Caucasian males.70 Sperm production is normal, but the majority of

the proximal and distal ductal system (corpus and cauda epididymis,

vasa deferentia, seminal vesicles) is absent. As above, because the seminal

vesicles are absent or atrophic, the ejaculate consists only of a low

volume of acidic prostatic fluid.86 CBAVD is an easy diagnosis to make

with a combination of physical examination and consideration of the

semen volume and pH. In 90% of cases, CBAVD is a phenotypic,

collateral consequence of quantitative or qualitative defects in cystic

fibrosis transmembrane conductance regulator (CFTR) gene.87,88

CFTR is the protein product of the cystic fibrosis gene (7q31.2).89 The

clinical expression of disease depends upon the exact nature of the

combination of maternally and paternally inherited mutations.41,90 If

both mutations are ‘severe’, clinical cystic fibrosis may be manifest (pul-

monary and pancreatic dysfunction, vasal absence if male). If either of

the mutations (or both) is ‘mild’, then perhaps the pulmonary and

pancreatic systems will appear clinically unaffected, but vasal absence

will still be present (CBAVD).91 Obviously, the patient may present

anywhere along the spectrum, and be bookended by those two clinical

entities. It is critical to also perform partner cystic fibrosis mutation

analysis.92 Such analysis does not eliminate the risk because, at present,

it is impossible to test all 1200 known mutations, but this risk can be

reduced to a level acceptable to patients. In the event she is a carrier for a

CFTR mutation, preimplantation genetic analysis of the embryos would

be recommended to avoid transferring an embryo that has inherited her

mutation as well as one of that two the male carries, as the offspring

would be expected to present with CFTR related disease, the exact

severity of which would be dependent upon the mutation combination

inherited.93

As described by McCallum et al.,94 a small percentage of CBAVD

men do not have CFTR mutations as their underlying genetic etiology

and have, in addition, unilateral renal agenesis. These men probably

possess an unknown genetic anomaly affecting mesonephric duct

development (the progenitor of both the reproductive ductal and

ureteral derivatives). Important for the patient to understand is that

he has only a solitary renal unit. Although it appears to be unlikely, it is

important for the couple to realize that bilateral renal agenesis may

affect a fetus/infant, as was documented by McCallum et al.94

CONCLUSION

In conclusion, simply a thorough history and a careful physical

examination allow a precise diagnosis in azoospermic men to be

made in the majority of cases. When coupled with adjunctive pieces

of information, such as semen volume and pH, FSH, a Y chromo-

somal microdeletion assay, karyotype and cystic fibrosis mutation

analysis, the underlying etiology, whether genetic in nature or

acquired, is easy to be discovered. A targeted approach to testing is

recommended so that only necessary studies are obtained. By using

an algorithmic approach to diagnosis, a more intellectual path to

diagnosis can be made.
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