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Summary

Between 1994 and 2010, a total of 123 patients with obstructive azoospermia
due to aplasia of vas deferens (CAVD) were surgically treated. In 110 patients,
the condition was bilateral (CBAVD), 13 men had unilateral aplasia (CUAVD),
and 10 patients additionally had aplasia of one kidney. All patients underwent
CFTR genetic testing, which detected two mutations (homozygous or com-
pound heterozygous condition) in 38%, one mutation in 34% and no muta-
tion in 28% of the patients with CBAVD. Neither the azoospermic patients
with congenital unilateral aplasia of vas deferens nor those with CBAVD and
renal aplasia were found to have CFTR mutations. The results militate against
the assumption that there is an association between the CFTR gene and unilat-
eral aplasia of vas deferens or bilateral aplasia of vas deferens with renal
involvement.

Introduction

Congenital aplasia of vas deferens (CAVD) is responsible
for the clinical picture of obstructive azoospermia in 1-6%
of cases (Young, 1949; Zielenski & Tsui, 1995; Attardo
et al., 2001; Samli et al, 2006). Particularly in bilaterally
affected patients, compound heterozygous or heterozy-
gous mutations in the CFTR gene are considered a major
cause, while controversy exists regarding patients with
unilateral aplasia of vas deferens or those suffering from
renal aplasia in addition to CAVD. Mutations in the
CFTR gene are divided into five classes according to the
severity (Zielenski & Tsui, 1995). When present in the
homozygous condition, they cause cystic fibrosis, which is
the most common genetic disease within the Caucasian
population. The present study investigated whether
CAVD is only associated with renal aplasia in the absence
of CFTR mutations, as has often been postulated in the
literature.

Material and methods

The study comprised 123 patients, including 110 cases of
CBAVD, five cases of unilateral (right) renal aplasia and
13 cases of CUAVD, of whom five patients had ipsilateral
renal aplasia and obstructive azoospermia. Detailed
patient and family history was taken with regard to renal
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aplasia. In all patients, the clinical examination revealed
unilateral or bilateral absence of vas deferens, which was
later confirmed by scrotal exploration. All patients had
normal testicular volume (>15 ml) and normal levels of
follicle-stimulating  hormone (FSH) (<8 mIU ml™ ).
Renal imaging was performed by ultrasound (3, 5 MHz).
In nearly all cases, transrectal sonography (10 MHz)
showed unilateral or bilateral absence of the seminal vesi-
cles. With a view to the subsequent artificial reproduc-
tion, the patients and their partners underwent genetic
testing to evaluate the possible hereditary risk due to
CFTR mutations. Genetic testing was performed prior to
sperm retrieval because the diagnosis was made in all
patients during physical examination. Different institutes
of genetics (Dr Ovens-Rédder/Munich, Dr Klein, Dr Rost/
Munich and others) evaluated the findings obtained by
routine testing (33 mutations in the CFTR gene). After
detailed genetic counselling, intracytoplasmic sperm injec-
tion (ICSI) was performed using spermatozoa that had
been obtained by microsurgical epididymal sperm aspira-
tion (MESA) in 78% of the patients, while testicular
sperm extraction (TESE) had been carried out in all
patients, also in those with MESA. Birth of a child was
achieved in 76% of the couples (Schwarzer et al., 2003).

The only two couples with a relevantly increased risk
of cystic fibrosis because the women are heterozygous
carriers decided against ICSI because of this risk.
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Results

Mutations in the CFTR gene in patients with CAVD were
distributed as follows:

Patients with CBAVD

Routine molecular genetic testing revealed homozygous
or compound heterozygous CFIR mutations in 42
patients with CBAVD (38%), and 37 patients with
CBAVD (34%) were shown to have a heterozygous muta-
tion. DF508, the most common CFTR mutation world-
wide, was detected in 61 patients, and the RI17H
missense mutation and the splice variant IVS8-5T were
found in 22 patients each. The 3272-26A>G mutation
was detected in two related patients with CBAVD, and
L1388Q, W1282X and G551D in one patient each. All five
patients with CBAVD and clinically manifest mucovisci-
dosis were shown to have a DF508 mutation. No gene
mutation was detected in 31 patients (28%), including
the five CBAVD patients with additional unilateral renal
aplasia (Table 1).

Two mutations were found in 42 patients; the most
frequently detected genotype was the compound hetero-
zygous combination DF508/R117H in 17 patients with
CBAVD (40%), followed by DF508/IVS8-5T in 13
patients (31%). In the heterozygous condition (n = 37
patients), DF508 mutation (21 patients, 57%) was fol-
lowed by the IVS8-5T splice variant (six patients, 16%)
and R117H mutation (six patients, 16%) (Table 2).

Patients with CUAVD

No CFTR mutations were detected in the patients with
unilateral aplasia of vas deferens, independently of
whether they had orthotopically located kidneys on both
sides or ipsilateral renal aplasia, as was the case in five
patients with CUAVD.
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In summary, from our studies, it can be concluded that
CFTR gene mutations are indeed significant in CBAVD
patients without renal involvement; they were found to
be a causative factor in 79 of the 105 patients (75%).
However, our studies do not support a conclusion as to
whether, and to what extent, these gene mutations are of
importance in the patients with CUAVD and those with
CAVD and concurrent renal aplasia. It can only be stated
that genetic testing failed to find CFTR mutations in
all these patients. The possible causes are discussed here-
inafter.

Discussion

There are contradictory views on the probability of detec-
tion of CFTR mutations in the patients with CAVD. Cos-
tes et al. (1995) found at least one CFTR mutation in
93% of their patients, having excluded those with concur-
rent renal aplasia. On the other hand, despite mass spec-
trometric analysis of 100 CFTR mutations, Wang et al.
(2002) identified only 36% CBAVD patients with two
mutations and 31.5% with one mutation, while Attardo
et al. (2001) and Hussein ef al. (2011) found 40-48% of
their patients with CBAVD to have a CFTR mutation.

The spectrum of the investigated CFTR mutations cer-
tainly plays an important role. During our 16-year study
period, the initially less extensive mutation spectra were
repeatedly expanded and updated, depending on the
respective genetics institute. The later genetic testing was
performed, the larger was the mutation spectrum, and
the higher was the probability to detect possible CFTR
mutations.

Another criterion for the evaluation of the probability
of detection is the patient’s origin. There are worldwide
variations in the prevalence of particular CFTR
mutations. Therefore, according to the patient’s ethnicity,
the mutation spectrum recommended by the Cystic
Fibrosis Genetic Analysis Consortium should be used.

Table 1 Frequency of CFTR mutations detected in 110 patients with CBAVD

Mutation: DF508 R117H IVS8-5T 3272-26A>G L1388Q W1282X G551D
Patients with CBAVD 61 (55)* 22 (22) 22 (22) 2(2) 1(1) 1(1) 1(1)
FPercentages in brackets refer to total number of patients with CBAVD (110).

Table 2 Frequency of genotypes detected in patients with CBAVD

DF508/R117H DF508/IVS8-5T Others DF508 IVS8-5T R117H Others

17 patients with
CBAVD (40)

13 patients with
CBAVD (31)

12 patients with
CBAVD (29)

21 patients with
CBAVD (57)

6 patients with
CBAVD (16)

6 patients with
CBAVD (16)

4 patients with
CBAVD (11)

FPercentages in brackets refer to genotypes with two mutations (n = 42) or one mutation (n = 37) detected.
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Unfortunately, this is not observed in most cases, so that
the probability of detection often lies far below a tolerable
level, especially in foreign patients — both CFTR muta-
tions were only detected in two of our 15 CBAVD
patients of non-German origin.

It is a striking fact that no CFTR mutations were
detected in our patients with CUAVD and those with
CAVD and concurrent renal aplasia. Most authors postu-
late that these two forms of CAVD are based on a partic-
ular ontogenetic aetiology independent of CFTR
mutations (Ratbi et al., 2007; Havasi et al., 2010). How-
ever, this is contradictory to previous studies by Mickle
et al. (1995), who demonstrated CFTR mutations in the
patients with CUAVD, and those by Casals et al. (2000),
who identified mutations in patients with CAVD and
renal involvement after extensive genetic analysis. In our
retrospective study performed between 1994 and 2010
with a comparably large number of patients, not a single
one among those with unilateral or renal involvement
was found to have a CFTR mutation. Considering the
high detection rate for CFTR mutations in 75% of
CBAVD patients without renal involvement, it appears
unlikely that nondetection of mutations in the compara-
tive group would be accidental. However, further detailed
studies are required to provide evidence that bilateral
rather than unilateral aplasia of vas deferens is associated
with cystic fibrosis.
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