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Intratesticular Doppler flow, seminal
plasma nitrites/nitrates, and
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patients with obstructive and
nonobstructive azoospermia
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Objective: To prospectively evaluate the role of intratesticular vascular flow in modulating sperm function

in men with obstructive and nonobstructive azoospermia. The correlation of testicular Doppler values with
nitric oxide and testicular sperm extraction was further evaluated.

Design: Prospective study.

Setting: Assisted reproduction unit at a university center.

Patient(s): Twenty-eight men with azoospermia undergoing sperm extraction for intracytoplasmic sperm
injection.

Intervention(s): Ultrasound and color Doppler scanning of the testes. Testicular sperm retrieval and nitrite/
nitrate assay.

Main Outcome Measure(s): Doppler analysis of testicular transmediastinal artery, plasma and seminal
plasma nitrite/nitrate values, and sperm extraction histopathology.

Result(s): The pulsatility index (PI) of the transmediastinal artery was higher in patients with nonobstructive
azoospermia (Pl= 1.40 = 0.13) than in those with obstructive azoospermia 11.09 = 0.15;
P=.011). Seminal plasma nitrite/nitrate concentrations were more elevated in cases of obstructive azoospe
mia than in gonadal failure. Unsuccessful sperm recovery was observed in four patients who showed the wor
indices of gonadal failure. In this subgroup, a transmediastinal Pl valu0 was always observed.

Conclusion(s): Doppler analysis of the transmediastinal artery and nitrite/nitrate seminal plasma concentra-
tions are useful for distinguishing between obstructive and nonobstructive azoospermia and allow the
identification of the presence of spermatozoa within the testes. (Fertil®S281;75:1088—-94. ©2001 by
American Society for Reproductive Medicine.)
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Azoospermia affects approximately 1% of ital bilateral absence of the vas deferens is
the male population and 10% of men who found.
seek fertility evaluation. In 20% of cases, a

bilateral obstruction of the male genital tract A definitive diagnosis of —obstructive
is responsible for the azoospermia. If the 8200Spermia may be made only by showing

patient has a history of scrotal or inguinal Normal spermatogenesis with a testicular
surgery or recurrent genital infection, an ob- biopsy. However, most patients with azoosper-
struction should be suspected. These patient§lia have the nonobstructive type and present
are generally characterized by small volumeWith poor spermatogenesis, small testes, nor-
of ejaculate, normal testis volume, and nor- mal ejaculate volume, and elevated serum fol-
mal concentration of gonadotropins. In about licle-stimulating hormone (FSH). Furthermore,

2% of the infertile male population, congen- on testicular biopsy, gonadal failure is associ-



ated with a Sertoli cell-only pattern, maturation arrest, or PATIENTS AND METHODS
hypospermatogenesis (1, 2).

. : Study Population

The use of testicular biopsy began more than 60 years ago Thg stuollc; protocol was approved by the departmental

as the most reliable procedure to distinguish between ObStru%'thics review committee. Twenty-eight couples attending the
tive and nonobstructive azoospermia (3). Recently, howevefnsanijity clinic with primary infertility due to azoospermia

its use has been focused on extracting, by testicular Spery, icinated in the study after giving informed consent. The
aspiration (TESA) or testicular sperm extraction (TESE),gjagnosis of azoospermia (no spermatozoa in the ejaculate)
testicular spermatozoa for intracytoplasmic sperm injectionyas made on the basis of two semen analyses performed
(ICSI) (4, 5). TESE is an invasive procedure that may haveyccording to the WHO recommended procedure. After his-
important side effects and complications. Thus, the need tgry, physical examination, sperm analysis (including assess-
restrict TESE to those patients with azoospermia who havenent of sperm volume and pH and evaluation of fructose
the best chance of yielding testicular spermatozoa and the needncentration), endocrine profile (FSH, luteinizing hormone,
for finding new prognostic factors are widely acknowledged. testosterone, androstenedione), ultrasound testicular volume,

Among prognostic indicators, the assessment of testicula"’r‘r.ld seminal vesicle evaluation, the patients with azoosper-

volume, by palpation or ultrasound, could be importantmla were divided into groups: nonobstructive (group %n

- 1 i 2;# 12).
(seminiferous tubules represent 80%—85% of the testlcular6) and obstructive (group 2; a 12)

mass) because a small testicular volume may suggest an All patients were tested for deletion in the genes (sY84,
impairment of seminiferous tubules and may be associate8Y125, sY143, sY254) on the long arm of the Y chromo-
with raised FSH plasma concentrations (6). High plasma&ome. Furthermore, men with obstructive azoospermia with
FSH levels, probably due to decreased Sertoli cell inhibircongenital absence of the vas deferens were screened for

secretion, are considereeliable indicators of germinal epithe- Mutations of the cystic fibrosis gene (1717-16£508,
lial damage. However, othéinan FSH, testicular paracrine (i.e., R1162X, N130K, G542X, 2183AA, 715G, G85E, R553X,

2789+5G—A, Q552X, 3132delTG, 384910KbC—T,
Al507, W1282X).

Excluded from the study were patients with a history of

Nitric oxide (NO) is a labile and diffusible molecule, . . .
. . NN , drug or alcohol abuse, ongoing medical treatments (anabolic
which forms stable metabolites (nitrite/nitrate, N@NO; ") . .
steroids, gonadotropins, cancer chemotherapy), a heavy

detecta.bl.e in many biological fdes..N.O 1S §ynthe3|zed fror.nsmoking habit £10 cigarettes/day), diabetes, hypertension
a guanidine nitrogen atom of L-arginine either by a consti-

; . . .~ (systolic blood pressure-140 mmHg and/or diastolic pres-
tutive calcium-dependent or a proinflammatory cytokine-

_ , : sure>90 mmHg), leukocytospermia>(1° leukocytes/mL),
inducible NO-synthase (NOS) (7). The precise role of NOyyas0und abnormalities of scrotal content (varicocele, focal

has not been elucidated, however, itis thought to be involveg, o hyperechoic lesions, local hemorrhage, microlithi-
in a wide array of biological processes: neuronal fransmiszg;s intratesticular cysts), or unilateral testicular atrophy.
sion, immune modulation, vascular wall contractility, hor-

mone production, cell differentiation, apoptosis, and defense 1h€ female pariners had regular menstrual cycles(28
against free radicals. NO has also been implicated as 4@Ys) and patent tubes on X-ray hysterosalpingography. Fur-

mediator of penile erection, and its localization at the level of"€"More, hormonal and ultrasound evaluations confirmed
the male testes, epididymis, prostate, and seminal vesicl%vlJIatory cycles in all patients.

suggests a role in vascular modulation of reproductive or- Couples with women presenting with endometriosis,
gans, spermatogenesis, and sperm maturation (8—10).  functional cysts, polycystic ovarian syndrome, unilateral
ovarian resection, or ovariectomy were not included in the

Color Doppler ultrasound is a recent advance in SOnO75tudy. Women had not received hormonal treatment for at

graphic imaging that provides simultaneous display of tissuqaeaSt 4 months before the study, and their mean age was

morphology in gray scale and blood flow in color. Recentgmiar (33+ 4.9 vs. 36+ 2.8 years) in both groups.
reports showed that color Doppler facilitates the detection of _
small intratesticular vessels and allows the measurements of The female patients underwent the same controlled ovar-

impedance to flow in this vascular tree (11, 12). ian 'hyperstimulgti'on '(COH) protocol. Briefly, COH was
achieved by an injection on day 20 of the cycle of gonado-

The aim of the present study was to prospectively evaltropin-releasing hormone agonist (Decapeptyl 3.75; Ipsen,
uate the role of intratesticular vascular flow in modulatingmilan, Italy) and pure FSH (pFSH) (Metrodin HP; Serono,
sperm function in men with obstructive and nonobstructiveRome, Italy) administered intramuscularly (IM) after pitu-
azoospermia. The correlation of testicular Doppler valuestary desensitization (plasma estradiol concentratiari®0
with NO and TESE was also evaluated. The outcome of the@mol/L; ovaries with no follicles>5 mm in diameter and
sperm retrieval/ICSI procedures has been analyzed. endometrial thickness<5 mm) in an individual assessed

inhibin, activin, and nitric oxide) products may be implicated in
abnormal sperm function.
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dosage. When at least three folliclesl7 mm in diameter

were present, pFSH was withdrawn and 10,000 IU of huma_
chorionic gonadotropin (hCG; Profasi; Serono) was a‘dmin_CoIor flow image of the transmediastinal artery (TMA). The
istered IM. Ultrasound oocyte recovery was carried outppga is sampled, in longitudinal plane, at the level of the

transvaginally 35 hours after hCG injection. testicular mediastinum.

Embryo transfer (ET) was performed using a Frydman
catheter (SCS International; Genoa, Italy)72 hours after
oocyte retrieval. Between one and three embryos were re
placed at the 8- tol2-cell stage. The remaining cleaved
embryos with<20% fragmentation were allocated to a cryo- A\
preservation protocol. Vaginal progesterone (Esolut Crema
Angelini, Rome, Italy) was daily prescribed as luteal sup- gs
port. Patients with a clinical pregnancy (ultrasound evidence
of embryonic heart activity) were followed up until after
delivery.

All patients with azoospermia underwent semen analysig
and ultrasound and color Doppler scanning of the testes o
the day of hCG administration. Nitrite/nitrate concentrations
were assayed in seminal plasma. Furthermore, on the sa
day, peripheral blood was obtained from all patients betwee
8:00 and 11:0Q@.m., and different hormonal and biochemical
parameters were analyzed. On the day of ovum pickup
testicular sperm retrieval, by testicular aspiration and/or ex
traction, was performed.

Semen AnalySiS and Seminal Plasma Np-/ Battaglia. Nitric oxide and male-factor infertility. Fertil Steril 2001.
NO;~Assay

After 2—3 days of sexual abstinence, semen samples were i d with th . " the | bd
produced by masturbation, collected into sterile specimer"?o_SI ‘on %ns IY/IV:-| d'e _?enlsbres’la\nljjélolnd c Itz)werta. Mo_|men,
cups, and allowed to liquefy at room temperature. Semef{>Ng @ 0.o-VHz Cigit probe ( €a, Esaole, Mian,

volume, pH, and sperm concentration were determined fOI[taIy). All three dimensions of each testicle were measured,

; N ; d the volume was electronically calculated by machine.
lowing the WHO guidelines for semen analysis (13). and tne . Y y
g g B ) y. (13) No significant differences between the volumes of the left
For assessment of NO/NO;  (stable oxidation products  ang right testicle were observed, and, therefore, the average
of NO metabolism) concentrations in the seminal plasma, thg e of testicular volume was used.

whole semen sample was centrifuged at 1,50@ for 5
minutes and the seminal plasma was removed and stored FTI
—70°C until bioassay. Since very little or no NOis nor
mally found in the plasma, we did not attempt to differentiate
between the respective amounts of NGand NQ,; there
fore, results are reported as BIGNO; . The concentrations
of NO, /NO;~ were assayed with the Greiss reaction wit
procedures previously described (14, 15).

ESAOTE

Doppler flow measurements of transmediastinal arteries
MAs) were performed in each testis with a trans-scrotal
approach using a 6.5-MHz (AU4 Idea) color Doppler sys-
tem. A 50-Hz filter was used to eliminate low-frequency
signals originating from vessel wall movements. The maxi-
multiy ultrasound energy was80 mW/cn?. The intensity is
within the safety limits suggested by the American Institute
] ) for Ultrasound in Medicine (16). Color flow images of
Hormonal and Biochemical Assay TMAs were sampled, in a longitudinal plane, at the level of
Peripheral blood samples, obtained from an antecubitahe testicular mediastinum (Fig. 1) (17). As previously re-

vein, were immediately centrifuged, and the plasma wasgorted, the TMAs present blood flow directed away from the
separated and stored aR0°C and subsequently assayed asmediastinum.

previously reported (15). Plasma concentrations of luteiniz-

; . The angle of insonation was altered to obtain the maxi-
ing hormone (LH), FSH, testosterone, androstenedione were ; . :
mum color intensity. When good color signals were ob-

determined by radioimmunoassay (Radim; Pomezia, Italy),_. :
Z _ . . 7ained, blood flow velocity waveforms were recorded by
The NGO, /NO;~ plasma concentrations were determined . .
. . placing the sample volume across the vessel and entering the
with the same method used for seminal plasma. o
o pulsed Doppler mode. The pulsatility index (PI) was calcu-
Ultrasound and Color Doppler Examinations lated electronically by the machine. The PI has been shown
Scrotal ultrasound assessment of testicular volume wat® reflect blood flow impedance downstream of the point of
performed in a warm room with the patients in the supinesampling and may be used when the end diastolic shift is
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absent or reversed. For each examination, the mean value observed between the groups. The semen volume was sig-
three consecutive waveforms was obtained. No significanificantly higher in group 1 (2.& 1.2 mL) than in group 2
differences between the PI of left and right TMAs was (0.7 = 0.5 mL; P=.033). The patients’ plasma testosterone
observed. Therefore, the average value of both arteries w819 + 92 vs. 382+ 88 ng/100 mL) and androstenedione
used. Ultrasound and color Doppler analyses were perl4l + 59 vs. 169+ 70 ng/100 mL) did not differ between
formed by a single examiner (C.B.). the groups. Plasma FSH (1623 11.4 vs. 3.6+ 1.5 IU/L;
Sperm Retrieval P<.0001) and LH (6.6 3.9 vs. 2.7 = 0.8 IU/L;

In patients with obstructive azoospermia, TESA was ini_P=.03) was significantly higher in cases of nonobstructive

tially performed under general anesthesia, by directing gzoospermia than in cases of obstructive azoospermia.

21-gauge butterfly needle, connected to a 20-mL syringe, The_ assessment of ultrasound _volume showed smaller
into the immobilized testis. Under negative pressure, théestes in group 1 (9.2 2.6 mL) than in group 2 (16.& 4.3
needle was repeatedly introduced into the testicular paredlL; P=.03) patients. On color Doppler analysis, TMAs
chyma until testicular fluid was obtained. Then the needldvere observed in at least one testicle in 100% of the cases,
was slowly withdrawn and the aspirate flushed into a steriletnd bilaterally in 96.5% of the cases. Higher resistances were
Petri dish, using IVF culture medium. The specimen wasobserved in TMAs of patients with nonobstructive azoosper-
then microscopically examined and, in the absence of spermifia (Pl = 1.40 = 0.13) than of those with obstructive
the procedure was repeated up to three times per testis. azoospermia (P 1.09 = 0.15;P=.011).

In patients with nonobstructive azoospermia, TESA was 1he NO, /NO; ™ plasma concentrations were similar in
performed as an initial procedure. If no sperm was obtaine®©th groups (Fig. 2). Seminal plasma N@NO;™ concen
after two specimens per testis, we continued with TESELtrations were significantly higher in men with obstructive
Scrotal exploration was performed, under general anesthesi@zoospermia than in patients of other the group (Fig. 2).
through a median raphe incision, and sperm was retrievelformalizing the NQ"/NO;~ seminal plasma concentira
using an open testicular biopsy technique (5). When ndions to testes volume, we obtained an NONO; ™~ seminal
sperm was retrieved from the harvested testicular parerfoncentration of 1.56= 0.6 uM/mL testis and 1.84* 0.3
chyma, a controlateral biopsy was done. The collected speM/mL testis £=.038), respectively, in nonobstructive and

matozoa were used for ICSI and eventually frozen for subobstructive azoospermia. In addition, in patients with ob-
sequent use. structive azoospermia, the NONO;~ plasma concentra

tions were significantly lowerR=.002) than the concentra-

Hlstop_atholc_)gy _ tions in the seminal plasma. No significant differences were
Testicular tissue 5 mg) was prepared for histology. pserved in the other group.
Semi-thin paraffin wax testicular sections fixed in Bouin’s

solution were dewaxed and rehydrated by transfer throug
graded alcohol/xylene, stained with hematoxylin and eosin
and examined under a light microscope >&i00-1,000 - . ) .
magnification using standard techniques. Testicular histoINo3: seminal plasma concentrations were correlated with
ogy was classified into normal spermatogenesis, hypospe"(-estICUIar volumer(= 0.559;P=.029).

matogenesis (reduction in the degree of normal spermato- All patients were negative for the tested deletion in the
genic cells), maturation arrest (absence of the later stages genes on the long arm of the Y chromosome. Among men
spermatogenesis), Sertoli cell only (absence of germ cells iWith obstructive azoospermia with congenital absence of the
the seminiferous tubules), and tubular sclerosis (no gerrias deferens (= 4), two were positive for mutation of the

h Plasma FSH was inversely correlated with testicular vol-
ume f = —0.756;P=.002), and positively correlated with
TMA PI (r = 0.647; P=.011). Furthermore, the NO/

cells or Sertoli cells in the tubules). cystic fibrosis gen@dF508. Because the partners were neg-
ative for the mutation, the couple, after counseling, was not
STATISTICAL ANALYSIS excluded from the study.

. . . : 0
A statistical analysis (SPSS software; SPSS, Inc., Chi- Sperm retrieval was obtained with TESA in all (100%)

X . ) ) 0 X
cago, IL) was performed using the Mann-Whitney test and e(nenn \()V'tt? ot;)i\s/truc;ve azcr’rc:]sipefrrggsw in 3 (18 /o)fnﬁ: ;wtht
one-way analysis of variance. The relationship between th@Onobstructive azoospermia. as successiu ou

parameters analyzed was assessed using the stepwise ”ngg}he 13 pgtlents with nong: bstructive az0ospermia, giving a
regression method?=.05 was considered the limit of sta- sperm retrieval rate of 69%. The retrieved testicular tissue

tistical significance. Data are presented as me&D unless was z;IV\t/ays;. considered su!tabtlﬁ for Ih;;tol?glcal analyS"::' th
otherwise indicated. nonobstructive azoospermia, the relative frequencies of the

testicular histological patterns were maturation arrest in 8
RESULTS (50%), hypospermatogenesis in 5 (31%), Sertoli cell only in
2 (12.5%), and tubular sclerosis in 1 (6.5%). All the speci-
All 28 couples completed the study. The mean male agenens from men with obstructive azoospermia revealed a
was 39.8+ 5.7 years, and no significant differences werenormal spermatogenesis.

FERTILITY & STERILITY @ 1091



Nitrites/nitrates concentrations in plasma and seminal plasma of men with obstructive and nonobstructive azoospermia.
Shaded bars, nonobstructive azoospermia; open bars, obstructive azoospermia.

n
<
]

P=0.024

Concentration of nitrites/nitrates (umol/L)
o o

Plasma

Seminal Plasma

Battaglia. Nitric oxide and male-factor infertility. Fertil Steril 2001.

On sperm retrieval, among subjects with gonadal failureferences in term of pFSH ampoules, days of stimulation,
as above reported, we did not find spermatozoa in 4/16 casdsllicles with a diameter>1.7 cm, and endometrial thickness
(25%). In these patients the histological examination showedvere observed between the groups. After ovum pickup, a

tubular sclerosis (& 1) and early maturation arrest €n 3).

total of 196 oocytes were obtained and 174 (88%) were

Extrapolating this group we observed significantly higherinjected. Excluding the four cases in which it was not pos-
TMA PI values and plasma FSH concentrations and lowesible to find spermatozoa, the fertilization rate in patients
testicular volume and NO/NO;~ seminal plasma concen with gonadal failure (53%) and with obstructive azoosper-
trations than in other men with nonobstructive azoospermiania (68%) was not different. Similarly, the mean number of

(Table 1).

During controlled ovarian stimulation, no significant dif-

Men with gonadal failure: Comparison between patients
presenting or not presenting spermatozoa on sperm

retrieval.
Sperm absenBperm present

Parameter (n=4) (n=12) Significance
Testicular volume, mL 7608 11.8+20 P=.011
FSH, IU/L 275+ 13.7 10.7+x3.1 P=.006
Seminal plasma nitrites/nitrates}4.9+ 7.0  27.0+ 8.8 P=.049

wmol/L
Doppler TMA, PI 1.62+=0.09 1.25+0.11 P=.016

Battaglia. Nitric oxide and male-factor infertility. Fertil Steril 2001.
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transferred embryos (2.3 0.4 vs. 2.8+ 0.3) did not differ

in the groups with gonadal failure and obstructive azoosper-
mia. In the group with nonobstructive azoospermia, 1 cycle
had no embryos for transfer. The pregnancy rate/ET was not
statistically different between group 1 (9%) and group 2
(33%).

Sperm cryopreservation was performed in 4 (44%) out 9
patients who successfully underwent TESE and in 12 (80%)
out 15 patients who underwent TESA. The frozen semen was
subsequently used for further ICSI cycles.

DISCUSSION

When azoospermia is present, obstruction should be dis-
tinguished from seminiferous tubular damage because men
with nonobstructive azoospermia have different genetic
problems from men with obstructive azoospermia (1). In

Vol. 75, No. 6, June 2001



addition, the chance of conceiving with ICSI is higher for In the present study we found seminal plasma,NO
obstructed than nonobstructed patients with azoospermilO;~ concentrations to be significantly higher in men with
(18, 19). A reduced bilateral testicular volume, associate@bstructive azoospermia than in those with nonobstructive
with normal ejaculate volume and raised concentrations ofzoospermia also after normalizing the NONO;~ seminal
circulating FSH, is considered to be a reliable indicator ofplasma concentrations to testes volume. Furthermore, in
germinal epithelial damage and nonobstructive azoospermipatients with obstructive azoospermia, the NONO;~
Conversely, obstructive azoospermia is usually characterizeglasma concentrations were significantly lower than in sem-
by normal testicular volume, normal circulating FSH values,inal plasma. This agrees with Schaad et al. (21), who, finding
and reduced ejaculate volume. constitutive NOS expression in human spermatozoa, sug-

Our data showed higher ejaculate volume, lower testicydested a spermatic release of controlled amounts of NO,

lar volumes, and higher FSH circulating levels in patients?Vhich may confirm a spermatozoic release of NNO;

with nonobstructive azoospermia than in those with obstruc@/!0Wing us to speculate that in seminal plasma the,NO

tive azoospermia, confirming that the above parameters afdO;™ concentrations are related to the_ number of funetion
useful for the differential diagnosis between secretive andY Normal spermatozoa. However, Middendorf et al. (22)
obstructive azoospermia. In addition, an inverse relationshign©Wed that NOS is present in Leydig cells and in myofi-
between testicular volume and FSH has been found. As th_@roblasts of peritubular lamina propria, in Serto_ll cells, and
seminiferous tubules represent approximately 80%—85% of! endothelial and smooth muscle cells of tgshcular blood
the testicular mass, a small testicular volume and elevate$€SSels. In such structures, the above findings suggest a
FSH may suggest a significant impairment of the seminiferProduction and a local activity of NO that may be involved,

ous tubules with subsequent testicular fibrosis, damagelly rélaxation of seminiferous tubules and blood vessels, in
spermatogenesis, and inhibin deficiency. the regulation and distribution of hormones and nutrients to

modulate sperm production and transport. Furthermore, be-

Plasma FSH values were positively correlated with TMAcayse NO can freely diffuse across membranes, we cannot
P1, and TMA resistances resulted in higher rates of patientgyclude NQ~/NO,~ production at the level of seminiferous
with nonobstructive than with obstructive azoospermia.q,pyles and, through the lamina propria, a subsequent relax-
Since the testicular mediastinum is the entry site for the mai i action at the level of the neighboring vascular smooth
testicular vessels and Pl is used as a measure of blood floy,scle cells. This hypothesis could be supported by the
impedance distal to the point of sampling, elevated PI Value?elationship we found between NONO,~ seminal plasma
express a low testicular vascularization. We speculated thafq testicular volume. Further studies will be necessary to
in patients with nonobstructive azoospermia, the severely cigate the relationship between NGONO,™ seminal

altered testiCL_JIar_ _structure is associated with fibrotic Proplasma, testicular vascularization, and spermatic production
cesses and significant decrease of blood flow supply to thg, infertile subjects.

testes, whereas in obstructive azoospermia, testicular perfu-

sion is normally represented. These data make the color Recovery of testicular spermatozoa from patients with
Doppler analysis a novel and useful clinical parameter (ir@zoospermia for ICSI is a recent advance in the treatment of
addition to FSH, testicular volume, and ejaculate volume)male-factor infertility. At present there are no diagnostic or
for distinguishing between obstructive and secretivePrognostic parameters that enable the identification of the
azoospermia. presence of spermatozoa within the testes (23, 24). In our

- . ... series the overall sperm recovery rate, over 28 TESA/TESE
Recently, Foresta et al. (12) utilized a semiquantitative

) . . Oprocedures, was 86%. An unsuccessful sperm recovery was
score (number of vessels “randomly” visualized by color an b

Dooplen t | the testicular blood VW bserved in four patients who presented the worst indices of
power Doppler) to analyze the testicular blood supply. egonadal failure. In these subjects we found significantly

gehi:lle :Eat t{;]e method is nott O?Jte)ft'vdef?nd S Iezs reproy igher circulating FSH values and lower testicular volume
ucible than the measurement ol blood flow impedance of, 4 NG /NO;~ seminal plasma concentrations than in

the TMA; the PI has been shown to accurately reflect bloo ther patients with nonobstructive azoospermia. Further-

flow imped_ancg of the studied structures. Furthermore, iri!nore, TMA Pl values>1.50 were observed in this subpopu-
E:ont_ra;t with Mlcljdfleton et'al., who, in 3.989] affr;rmedhthﬁt lation. Although the number of patients presenting the above
rﬁ.ea:;ginlfjr;rl:sc::‘iheotreztritg I(ezso)toaﬁzs?n ;rgﬁi))é;q:g:ﬁ p;pgﬁinding is quite low and does not allow us to extrapolate the
. . . ' ' data for a clinical use, we suggest that the presence of TMA
visualized the TMA in only about one-half of .”Orm‘f’" teste§P| values=1.50 may indicate the possible presence in the
(17), our d?‘a showed th_at, although studied in patients .W'J.[rt]estis of residual spermatogenic areas even in the presence of
azoospermia, the TMA is present in at least one testis "(1:1 low testicular volume and an elevated ESH value
100% of the cases and bilaterally in 96.5% of the cases. We '
think that the progressive improvements of color Doppler Since the introduction of microsurgical epididymal sperm
machine and the skill of the ultrasonographer allow an easgxtraction for patients with obstructive azoospermia, new

and reproducible visualization of the main testicular vesselstechnologies for sperm retrieval and ICSI have been devel-
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oped. Recent studies have shown high fertilization and preg-
nancy rates, through the use of TESA/TESE, even in patients
with germinal failure. Devroey et al. (19) and Kahraman et 5.
al. (25), comparing the fertilization rate according to testic-
ular histology, demonstrated a significant increase in the
fertilization capacity of spermatozoa retrieved from patients 6.
with obstructive versus nonobstructive azoospermia. Al-7.
though our data showed a higher fertilization rate in obstruc- ¢
tive (68%) than in nonobstructive (53%) azoospermia, the
difference, in agreement with a previous study of Madgar et
al. (2), was not statistically significant. We speculated that
even in germinal failure, sperm recovered from well-vascu-10-
larized testes gain a fertilization capacity similar to those
obtained from normal testicular structures of men with ob-

structive azoospermia.

In conclusion, our study, other than confirming that pa-
tients with azoospermia are potentially fertile and that by12.

using TESA/TESE in combination with ICSI it is possible to

obtain good fertilization and pregnancy rates independent3.
from the type of azoospermia, demonstrates that, in combi-
nation with circulating FSH and testicular ultrasound eval-14.

uation, color Doppler analysis of the TMA and NONO;™~

seminal plasma concentrations may be useful to distinguishs.
between obstructive and nonobstructive azoospermia. Fur-

thermore, even though more extensive studies are necessagy
to elucidate the factors that may influence testicular vascu,
larization and sperm production, color Doppler analysis of

the TMA seems to be a diagnostic and prognostic tool tha&8
enables the identification of the presence of spermatozoa

within the testes.
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