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THE ROLE OF TESTICULAR BIOPSY IN MICROSURGICAL CORRECTION
OF BILATERAL VARICOCELE
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INTRODUCTION

New diagnostic,non-invasive,tools permit to detecl infraclinical bilateral
varicoccles and to confirm the degrece of clinical bilateral varicoceles for
staging and classification.

LEcho-color Doppler and Duplex scan dctect small to moderate refluxes and
mcasurc the arterial inflow.

Scintigraphic timec-activity curves on both cords and ‘ltestes show the specific
dynamic pattern  of varicoccle. 3-D sunllgraplnc rcconstructions of
spermalic cords dcmonstrate  the different anatomical compartments
involved into the clinical varicocele,and the presence of intrascrotal
communications that link dynamically both sides.

The introduction of microsurgical techniques in the correction of varicocele
permits to . sclect specifically the venous compartment sustaining the venous
impairment(sclective microdissection and ligaturc),sparing the autonomic
nervous contingent of the cord and the lymphatic " drainage of~"lthe (estis.

The spermatic artery is sistematically visualized on the microscope just to the
bifurcation into testicular and epididymal arleries,measuring intra-
opcratively the basic flow with a Doppler micro-probe.

On these bases the scrotal exploration with bilateral testicular biopsy is
sistcmatically coupled to the microsurgical correction of bilateral
varicoceles,in order (o study the corrclation between the patltern and the
functional dcgree of varicocele and the quantitative analysis of testicular
biopsy.Predictive  parameters of recovery from oligo-astheno-
theratospcrmia in patients - with Dbilateral varicocele are obtained on a
quantilative bascs,as global  indices of spermatogenesis in relation to the
degree of clinical varicoceles. '

CLINICAL GRADING OF VARICOCELE

The clinical classification of varicoccle is based on four catcgorics.relalive Lo
the inspection of the scrotum,lo the palpalion of the spermatic cord and (o
the Valsalva manouvre in stand-up and Supine positions.

The classification in grades I to IV is confirmed by the Echo-Color Doppler-
Duplcx Scan,realized bilaterally in supine position:the detection of infra-
clinical varicocele(Grade I) in supine position is confirmed by the analysis
of hemodynamic reflux,even if the Valsalva manouvre in clinical evaluation
is negative.On the other side the detection of the spcrmatic artery and the
measurc of the arlerial inflow permit to establish the role of lhe arterial
perfusion in front of the hypotrophic condition of the testis.

On 49 varicoceles submitted to microsurgical correction and bilateral
testicular biopsy,37 are found to be bilateral(75.5%), confirmed by Echo-Color
Doppler.The degrec in bilateral varicocele is similar in a small number of
cases(6),corresponding at 17.5%. The greal majorily presents a dilferent
degrec on both sides(82.7%),with a very large prevalence of high dcgree on
the left side in front of the right side.The great prevalence of the degree IlI-
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IV is localized on the left side and the low dcgree(I-1Nclinical classcs are
localized on the right side.

SCINTIGRAPHIC CLASSIFICATION
All the Dbilateral varicocecles(37) are submitted (0o the pre-operative

scintigraphic evaluations.

Scintigraphic time-activity curves are obtained in both cords and
testes,respeclively. The degree of accumulation of the radioisotope is
evaluated and comparcd on both sides as rclative differcnces of activitics.
The patierns of time-dependent curves are similar on both cords and
correspond to the classical curves described by Combhaire,whereas the degree
of activity depends on the degree of varicocele,

On the contrary the patterns of the time-dependent curves of both testes do
not demonstrate any corrclation with the clinical degree of varicoccle.

The scquential analysis of the different phases of the accumulation of the
radioisotope on the cords permits to delect,with complex procedures of high
resolution imaging,the presence of intrascrotal communications that link
dynamically both sides.

The application of Tomoscintigraphic rcconstruction procedurcs on the
spermatic cords permits to confirm the presence of these .intrascrotal vessels
between both sides,and to analyse the confliguration of the anterior and
posterior compartments of bilateral varicoceles,carrying out the indication
for a morc scleclive dissection during the microsurgical correction.

On 35 bilateral varicoceles submitted to the scintigraphic pre-operative
evaluation,34 show intrascrotal communications that secem to sustain the
hemodynamic coupling bctween the time-activity curves of both sides,even
if the clinical degree of varicocele is different on both sides in 28/34.

-~

TESTICULAR BIOPSY

35/37  bilateral varicoceles are submitted,in the same time of t(he
microsurgical correction,to the bilateral testicular biopsy.

The (esticular biopsy is realized using a microsurgical protocol,the SINB
procedure,in which 4 paramelers are evaluated: the Sector of the "biopsy,that
is the quadrant in which the sample will be taken(quadrants supcro-
lateral,infero-lateral,supero-medial,infero-medial);the Incision of the
albuginea of the testis(iransversal,oblique);the Number of samples taken
from the specific.- zone;the Bleeding under the albugineal incision is
evalualtled from -0 Lo 3(defincd as O=no
bleeding;l=interstitial;2=venous;3=arterial).

For cach incision 3 micro-samples are obtained for |lhisto-
pathological,cylological and computer-assisted analyses.

On 6 cases the bilateral biopsy is realized on corresponding quadrants,each
for each testis. On 28 cases the bilateral biopsy is rcalized according the
protocol of the odd-couple for cach testis:itwo-opposite quadrants arc selected
for each testis and samples are taken from corresponding scclors on both
testes.The selection of the odd-couples is randomized in order to obtain a
representative number of cases for cach couple.

TESTICULAR BIOPSY INDICES

Starting from the histo-pathological descriptions and the quantitative
distributions of basic lesions in the testis,through the application of the
quantitative analyses of the spermatogenetic process,with a computer-
assisted evaluation of the classical score,a scries of Global indices is
introduced in order to obtain a global evaluation of the Fertility Power of the
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lestis in terms of percentage of Spcrmatogcenesis,relative to  the clinical
degree of bilateral varicocele.

ILMNS, MNST

The Mcan Number of Spermatids per twubule is obtained during the
quantitative analysis of thc bioptic sample for cach biopsy ( M N S ). then the
global mecan number of spermatids per tubule in the odd-couple for cach
testis ( M N S T ) is calculated; this represents the relative polentlial of the
pool of spcrmatids available for the passage into the epididymis.

The distribution of the mcan in’ terms of percentage of spermatids per tubule
in the odd-couple ( M N S T ) is corrclated to the degree of clinical varicocele:
a large distribution and variability of the M N S T is found in the low and
high dcgrees of varicoceles,respectively, even if in the low degrecs’
varicoccles the distribution of the means is representative of the right testes
and in the high degrecs' varicoceles is prevalently representative of the left

testces.

2. DMNS

i

The quantitative differcnces belween the percentage of spermatids per
tubule ( M N S ) in cach odd-couple is calculated ( D M N S ): this represcnts
the degrec of perturbation of spermatogenesis between the quadrants and it
is corrclated (o thc degrece of varicocele: at low-degrees' varicoceles the
distribution and the variability of the differences arc large,whereas at high-
degrees' varicoccles the distribution is narrow and the differgnces’ values
arc low. The distribution of the D M N S at low degrees' is rcptesentative of
the right testes, while at high degrees' it is representative of the left (estes.

3. M, MD

The mecan ( M ) of the wholc set of M N S T values is calculated and compared
to the Mecan Differcnce ( M D ) of the whole set of D M N S values for cach
degree of varicocele (Fig.1).

The comparison between the global mean percentage (M ) and the global
gradient (M D ) shows that-there is a strong corrclation between both in
rclation to the degrec of varicocele: at Jow degrees' there is a high
percentage of spermatids per tubule,but there is also a high level of
periurbation of spermatogenesis in terms of differcnce between the odd
samplcs; at high-dcgrecs’, on the contrary,a low level of the spermatogenctlic
gradient ecxpresses the low percentage of spermatids per (ubule, well-
corrclated to the high incidence of fibrolic involution of testes.

4. TESTICULAR INDEX (T1) :
...GLOBAL INDEX (G 1)

The introduction of the relative ralio belween the mean percentage number
of spermatids per tubule of each testis { M N S T ) and the difference between
the percentage number of spcrmatids per tubule in the odd-couple of the
lestis ( D M N S ), permits to obtain a spccial Index ( T I ) characteristic of
cach testis with its varicoccle.

A low T 1 indicates a large gradicnl in each leslis, independenl of the mecan
valuc of pcrcentage of spermalids per tubule. A high 'l‘-l on the contrary,
demonstrates a high stability of the percentage of spermatids into llne_lc:ws.

The difference between the bilateral testicular indices ( lndi<.:es Variation )
represents  the  Global Index,that describes the [.)Olelfl.lill status“of
spermatogenctic balance of both testes as a whole and identifies the position
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of the patient in the .cxponential distribution of the varicoceles’ population
(Fig. 2).

When all the global indices are distributed in a numerical order,a
characteristic cxponential distribution is obtained for the population of
bilateral varicoccles; this means that the pathological events linked to the
bilatcral varicoccle involving both testes,refative to the spermatogenelic
process,arc defined according to specific biological rules of evolution.

Two classes of patients with bilateral varicoceles are identified through the
application of Global index distribution relative to the bioptic analyses ( Fig.
3):

In Class A the Global Index is high: there is an inverse correspondence
between the T I on onc side and the degree of varicocele and the D M N S on
the other side.

In Class B the Global Index is low: there is a direct correspondence belween
the T I and the degree of varocécelg and an inverse correspondence belween

the TIand the D M NS.

DISCUSSION

The introdution of bilateral testicular biopsies during the microsurgical
correction of bilateral varicocele permits to obtain specific indices
rcprescnlative  of the spermatogenctic | status in patients with infertility
problcms. : .

The Indices arc obtaincd starting from the quantitative analyses of bioptic
samples, taken according to the odd-couple procedurc. The sclection of odd
quadrants for cach lestis permits to analyse the relative difference of
spermatogenctic process perturbated by the hemodynamic effect of the
varicocele.

The relative differcnce in each lestis ( D M N S ) is evaluated and compared to
the degree of bilateral varicocele. A Global Index ( G 1 ) that describes the
relative status of both testes in a whole is introduced as a paramecter specific
for each paticnt.

The analyses of the variations of the testicular indices ( T I ) for each couple
of varicocele dcscribe two patterns of clinical classes: Pattern A in which a
high degrce of varicoceles corresponds to a low index and a low degree of
varicocele to a high T I ; Pattern’ B in which there is a correspondcnce
between the degree of varicocele and the level of the T I

On the other side the. distribution of the global indices demonstrale that all
the infertile paticnts with  bilateral varicoceles belong o the same biological
population from the histo-pathological point of view and identify specific
temporal conditions of the bilateral pathology.

CONCLUSIONS

With the introduction of new sophisticated techniques of investigations
(Echo-Color Doppler, Scintigraphy and Tomoscintigraphy), a relevant
number of bilateral varicoceles is found.

The microsurgical correction permils to operate seleclively the venous
compartment involved into the varicocele, as well as the intrascrotal

communications.’ )
The introduction of bilateral . testicular biopsy during the microsurgical
corrcction permits to evaluate the functional status of cach testis in lerms of
% of spcrmatids per tubule ( M N S T ) and in terms of gradient ( mean
difference) of spermatogenesis ( D M N S ) and to compare to the
hemodynamic degree of varicocele.

The comparison between the testicular indices ( T I ) permits to obtain the
Global Index for ecach patient, representative of the fertility potential

rclative to the varicoceles' degree.
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The high Global Index ( Pattern A ) represents a lincar relationship between
the clinical degree of varicocele and the functional status of the
testis,describing the natural history of this pathology.

The low Global Index (Pattern B), on the contrary, describes a non-lincar
rclationship  between the degree of varicocele and the testiculat
index,indicating an impairment of the mechanisms that control the
spermatic  cord-testicular complex.

Bascd on these cvaluations the patient is classified,belonging (o a specific
pattern (A and B ) and located in a specific point of the cxponential
distribution curve of the paticnt pool.

GENERAL CONCLUSION

The systematic application of the bilateral biopsy in infertile paticnts with
bilateral varicocele permits to evaluate exactly the functional status of both
testes and the relative difference in between. The indices obtained from the
bioptic analyses describe with quantitative and qualitative mcasures the
process of spermatogenesis,permitting to grade the evolution of the
pathology and to schedule a therapeutic program more adherent to the
testicular function, independent of the degree of varicocele.
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The role of microsurgery on the treatment of varicocele
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Varicocele is found in approximately 15 per cent of the general male population. Different
studies have demonstrated that it is associated with a progressive and duration-dependent
decline in testicular function.

The association of varicocele and male infertility has been well documented. The correction
of these lesion has been an important therapeutic procedure for many infertile men. The
authors have been reported new technique for varicocele, including microsurgery. A
subinguinal approach is presented for correction of varicoceles which combinated
microdissection of the spermatic cord and the external inguinal ring. This method had several
advantages. The use of magnification enhances the ability of the surgeon to identify and
preserve the testicular artery, the lymphatics, and obliterate all refluxing veins.

The incidence of complications can be reduced by employing microsurgical techniques.
Photos of live video surgery

Operating microscope in our operating room.

Subinguinal “mini” skin incision.

The incision is separated by small band retractors.

Self-retaining retractor is below the cord.

Dissection of veins with microinstrument.

Transected veins after ligation.
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Azoospermia,
maturation arrest

and bilateral varicocele:
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SUMMARY
\" crosurgeny of unilateral and bilateral varicocele represents a real improvement in
male infestility. On a scrie of 127 bilatcral varicoceles submitted 1o microsurgery,

azoospermia is associated in
The bilateral testicular bwpt.cs crried out on the azoosperinic patients show an
incidence of ~10% of Maturation Arrest © 44.5%0f cases express a global MA,
22% a partial and bitateral MA and 1% a pariiel and unilateral MA.

Meioiie disturbances, evaluated for c"ch Ia and for each lcsxi: in the
120 oﬁpcrmic cascs with or without MA, she incidence of 28.5% of mcidtic,
pure toxic er pure geneiic, abnormalities.

The appllcauon of microsurgery in azoospermia and bilateral varicocele results in a
55% of improvement on the spermogram : in obstructive subset, the positive
ruspcnsc repiesents 33% versus the 80% response of the non-abstructive subsct:
on the Maturation Arrest the global response is 309 with a slight prevalence in the
obsiructive subsct

(4]

Cupynght 12237 Ly Monduzzi Ediiore S.p.4 - Bologaa (lin'y)

10th World Congress oi
INVITRO
FERTILIZATION AXD
ASSISTED
REPRODUCTION

Vancouver, Canada
24-28 Liay 1997

615



o aren e ke av o —

0th Wo:ld Congress o - R
10th Werld Congrass on INTRODUCTION

NVITRO

FERTILIZATION AND o o ] _ o . S
ASSISTED I'he incidence of bilateral varicocele s astonishingly  increasing in clinical
REPRODUCTION evaluation, apparenly duc to the rouiinely wiiizaton of colour-doppler ultrasound

hies (Mo and Duyvek, i995) shoy

and  dvimic seroil o seis :
hemodynamicaliy clflicient intraseptal vascular communications between both

cords.

The exteasive application of scrotal exploration with muliiple (odd-couple)
testicular biopsics, respectively in bilateral varicocele and in azoospermia (Tritto,
1992) discovers a new clinical pattein in which the azoosperinic patient prescnis
the bilaieral varicacele as a major male infertility factor.

The occurrence of the maiuration arrest and the incidence of meiotic abirormalities
are new imiplicit factors to esiabiish the therapeutic strategy for ART,

PATIENTS, MATERIALS AND METHODS

127 patients with bilateral varicocele and severe male infertility factor are
submitied to microsurgical correction with the sub-inguinal approach (Goldstein et
al., 1992), associaied to the bilateral testicular biopsy (the odd-couple procedure)
with a mid-line septal scrotal incision (Tritto et al. 1995).

All the patients are pre-operatively evaluated with colour-doppler ultrasourd to
establish the degree of the varicocele (from 1 to 1V); spermogram is used 10 set the
distribution of the classes of infertility (from azoospermia to OATS : less than 5
M/mi).

Histomorphometry.

The bilateral multiple testicular biopsies according to the odd-couple procedure on
specitic and opposite quadrants of the testes are processed for computer-assisted
hisicmorphometric analyses (Tritto, 1992). The CUE-2 color image analysis
sysiem on IBM computer work-staiion linked to the Olympus microscope is used
to obtain histograms of the tubular profiles and of the interstitial spaces of the
testis. For cach bioptic sample, ths quaniitative spermegenetic parameters (Tritto
ci al. 1995) are calculated : MNS Qdean Nmber of Spermatics per tubule), MNST
Adean Number of Spermatid per Testis), DMNS (Difference beiveen the Mean
Number of Spermatids per tubidesj. 11 (Testicular Index), and Gi (Global Index).
Meiotic Study.

Selccted patients with normal karyotype were submitted to meioiic studies. On all
samples, air-dried mciotic preparations are dene according to Guichaoua ct al
(1995). A minimum of 60 spersaatocyies for sample (10 at cach foilowing stages :
leptotere, zygoicene, pachytene, diplotene, metaphase I and 1) is examined with the
2imt to point out zbnormal DNA coiling pattern, synaptic [lailure, chromosome
breaking, sex vesicle (SV) abnorinalitics, autosome-SV asscciation rate and
chiasma paitera.

Meiotic abaormalities are classitied in four groups [ - abnormal DNA coiling
paitern type; 11 - asynaptic fype : WA - association between lack of SV formation
anicd abnormal paiving in all stages (Hulien et al. 1974); 1B - coriplete asynepsis
resuliing in late-sygotene arrest (Navarro ct al. 1980); 1/C - meiotic impairment
secondary 1o anfavourable physiological background ( Speed and Chandley,
1990), /11 - desvieaptic npe (Templado ot al, 1978); and [i° - chiasmatic
abnormalities (Navarro ct al., 1980).
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RESULTS

On 127 paticits with bilateral varicocele and severe male infertility subsmitied to
niicrosurgical correciion and  bilateral  testicular biopsies,  the incidence of
azoospermic subset is about 29%, representing 63.3% ol the whole azoo-
oligospermic arca (<5M/ml). High-level cpididymal obstruction, cvaluated with
cross-cut cpididymal biochemical markers analyses and zonal cpididymal
classification under operative microscope, represents 54.5% of the a2zoospermic
population; on the other side the incidence of MA, detected on biopiic samples,
represents 27%, cqually randomly distributed between obstructive and non-
obsinuctive paticits,

The Maturation Arrest : Classes and Classification.

The Maturation Arrest (MA) is cvaluated on quantitative bioptic score on the
opposite polar testicular biopsy for cach testis. Three classes are identified ;7 -
global MA o both testes, representing 44.5%; ii - partial MA on both testes with
symmeiric or asynunetric distribution, representing 22 % respectively for cach
condition; Jii- unilateral partial MA, representing 11%.

The Meiotic Analysis : Staging and Classification
Maturation Arrest.

Mciotic abnormalitics, are divided in genetic and toxic, permitling the staging of
the bioptic samples and tic meiotic cartographic representation of the testicular

of Spermatocyte

quadrants. . .

In the azoospermic population with bilateral varicocele 39.3% do not present any
spermatocyte. On the other side, 32.1 % have a normal meiotic behaviour and
28.06% suiier from meiotic abnormalities.

In the last group, 21.5% present a pure meiotic pathology (in the present study :
class I : 0; Class 1}A = 7%; Class IIB = 7 %; Class lIl = 0; Class IV = 7 %). In
class 11, no spermatids or sperinatozoa are present; in the other classes, a compleic
spermatogenesis is provided : some risk of meiotic gens mutation transmission
(Hulten et al. 1974; Templado et al. 1986) and high risk of ancuploidy in class 11
and IV (Templado et al, 1986) are detected and described.

At the end, 7 % presenl purc toxic meiotic abnormalitics (class 1IC) as paitial
asynapsis, high rate of sex vesicle-autosome association (upper than 4.8 %),
chromosome breaks.

The Microsurgical Correction of bilateral Varicocele in Azoospermia :

After bilateral varicocele microsurgical correction, a posilive spermogram s
obiained in 35% of the azoospermic group : in the obstructive subsct the positive
represents 33% versus the 80% responsc of the ron-obstructive subset.
daturation Arrest the global response is 30% with a slight prevalence on

CONCLUDING REMARKS

The azoosperimic patient with bilateral varicocele represents a new clinieal entity
with three specific patierns ¢ ebstruciive, non-obstructive. with Maturation Arrest
(obstructive and non-obstructive).

The systematic realization of multiple testicular biopsies with the computer-assisted
histomorphometric and air-dried meiotic analyses permit to deline the genctic and
toxic impainmcnts of the spermatogenctic cycle in the seminiferous tubules in
compaiison to the hemodynamic and thermodynamic degradation of the gonads in
bifateral varicocele (Ditumar and Tritto, 1993). '
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Comguter-assisied classifications and scores on the testicular bioptic parameters
are mandaiory to realize clinical classes, to define the genetic risks on the meiotic
impairement and to evaluate the real improvement on the major maie infestility
factor in the azoospennic pationts.

The impressive cilect of the microsurgical correciion of bilateral varicocele on the
severe male infertility factor, not oaly in non-obstructive patienis. but also in the
Miaturation Aurest, underlines the key-role of the microcirculation and of the
thermoreguiation of the spermatogenetic process in the human tesiis and the
possible implication for r:ciotic regulation.

REFERENCES

- DITTMAR A, TRITTO J. Continuous measurcinent of microcirculation and
temperature in human tesiis using a thermal diffusion microsensor. Proceedings
IEEE EMBS, 15, 992-993, 1995,

- GOLDSTEIN M.ct al. Microsurgical inguinal varicocelectomy with delivery of the
testis ; an artery and Iymphatic sparing technique. 1 Urol, 149, 1808-1811, 1992.

- GUICHAOUA M.R. et al. Meiotic tecimiques. In @ VERMA, BABU Eds,
Chromosome Techniques. New York, 1996.

- HULTEN M. et al. Abnorimal synaptonemal complex in an oligo-chiasmatic man
with spermatogenic arrest. Hereditds, 78, 105-116, 1974,

- NAVARRO J. et al. Meiotic chromosome studies and syaaptonemal complex
analyses by light and electron microscopy in 47 inferiic or sterile males. Hum
Reprod 1, 523-527, 1986.

- SPEED R.M., CHANDLEY A.C. Prophase of meiosis in human spermatocyics
analysed by EM inicrospreading in infertile men and their controls and’ comparisoas
with human oocytes. Hum Genet, 84, 547-554, 1990.

- TEMPLADO C. ct al. Four cases of low chiasma frequency diagnosed in semen.
Int J Androl, 1, 153-161, 1978.

- TRITTO J. Computer assisted testicular biopsy multi leve! data base system model
in male infertiiity. Monduzzi Ed., Belogna, 753-762, 1992,

- TRITTO j. ct al. The role of testicular biopsy in microsurgical correction of
bilateral varicoceic. AMBER Proceedings 274-278, 1995.

- TRITTO J.. DUYCK F. Role of sequential dynamic scrotal scintigraphy and scrotal
iomo-scintigraphy in the microsurgical correction of a varicocele. AMBER
Proceedings 279, 1995,




PAPER IV




Cachiers

d’ Antropologie

et

Biometrie Humaine

was published in 1997

MESURE EN PER-OPERATOIRE ET EN TEMPS REEL
DE LA MICROCIRCULATION ET DE LA
TEMPERATURE DU TESTICULE PAR
MICROCAPTEUR IMPLANTABLE



N5/03 "87 MER 15:15 FAX 04 72 43 8% 87+ A. DITTMAR @no3

MESURE EN PER-OPERATOIRE ET EN TEMPS REEL
DE LA MICROCIRCULATION ET DE LA TEMPERATURE
DU TESTICULE PAR MICROCAPYTEUR IMPLANTABLE

G. DELHOMME®), A. DITTMAR(), J, TRITTO®), E. ERDEI(3)

(1) Microcapteurs et Microsystémes Biomédicaux - INSA de Lyon - Bét-401 - CNRS LPM
20, avenue Einstein - 69621 Villeurbanne Cedex - France )
Tél : 33 (0)4 72 43 89 86 - Fax : 33 (0)4 72 43 89 87 - Email : dittman@univ-lyonl.fr

(2) Service d'Andrologie, Hopital Tenon, 4, ue de Chine, 75020 Paxis , France ‘
(3) Université des Sciences de Ia Santé “Haynal Xmre”, Clinique d’Urclogie, H-1135 Budapest,
Szabolcs . 33

RESUME :
La thermorégulation du testicule est un systéme complexe, organisée A plusieurs niveaux: les

€changes 3 contre courant localisés dans le cordon spermatique, 12 dissipation de la chalewr par le
scrotur e I'o 'organisation microvasculaire du testicule.

L'altération des mécanismes de thermorégulation des testicules est un facteur important de
l'infertilité masculine dans les pathologie tel que la varicocgle ou le crytorchidisme.

La conductivité thermique tissulaire, lié aux échanges thcnmqucs est un paramétre de chonc
1ant pour I'évaluation de Yatteinte microcirculatoire due 2 la varicoctle que pour I’étude de la
réactivité tissulaire ou pour I'évaluation des résualtats de la chirurgie corrective.

Les résultats des mesures, réalisées an cours de la microchirurgie corrective d’une varicocéle,
par microcapteurs de mesure de la condoctivité thermique et de Ia température, montrent intérét de
cetie_méthodologie pour I’'étude et 1a compréhension des dysfonctionnement de 1a thermordgulation
testicylaire.

Cette bioméurie temps réel offre au chirurgien la possibilité d’optimiser son geste & partir de
données objectives qui ne lui seraient pas perseptibies autrement.

I-INTRODUCTION

La biométrie en. temps réel durant les opérations offre au chlrurgncn 1a possibilité d’optimiser
son geste A partir de données objectives qui ne lui seraient pas perseptibles avtrement.

Chez I'homme, comme chez la pluparnt des mammiftres, la température des testicules est plus
basse que leur ternpérature ccntrale La températyre testicvlaire normale chez I'homme se situe
entre 33 ¢1 34 °C pounr une température centrale de 37 °C.

Soumis 4 “Cahiers d’Anthropologie et Biométrie Humaine”
le 19 février 1997
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Les mécanismes de thermorégulation qui permettent de maintenis Ies testicules A cette faible
valeur de températre, nécessaire 2 la spermatogengse, sont complexes el organisés & plusieurs
niveaux :

1) les échanges & contre courant localis€s dans le cordon spermatique, ol I'artere est entourée
par le résean veineux du plexus pampiniforme,

2) la dissipation de 1a chaleur par le scrotum, modulée par les variations de sa surface
d'échanges,

3) l'organisation microvasculaire du testicule permet de maintenir sensiblement homogne 1a
température de l'ensemble du testicule.

L'altération des mécanismes de thermorégulation des testicules est un facteur imaportant de
I'infertilité masculine dans les pathologie tel que 1a varicocele, le crytorchidisme et Ie "“testicule
chand", [11].

La microchirurgie corrective de la déficience de thcrmorégulation testiculaire dans la varicocgle
unilatérale ou bilatérale est une technique nouvelle qui agit par la suppression des échanges & contre
courant dans le cordon spermatique, permettant ainsi une récupération partielle de l'infernfité
masculine 4 coadition que le testicule maintienne ses mécanismes de microperfusion.

Limgation sangmne tissulaire est un paramétre de choix tant dans I'évaluation de l'aueinte
testiculaire due 2 la varicoctle que dans 1'"€valuation des résultats de la chinrgie corrective.

I{ - BASES ANATOMO-FONCTIONNELLES DE LA THERMOREGULATION ET DE
LA MICROCIRCULATION TESTICULAIRE DE L’HOMME

Le complexe anatomo-fonctionnel cordeon spermafigue-festicule présente un systtme tres
sophistiqué de contrdle local de la thermorézulation et de la microcirculation testiculaires pour la
manration et le stockage du matériel génétique au cours de la spermatogenése.

Les émde d’anatomic comparative et les descriptions anatomo-fonctionnelles de I’organisation du
systéme cordon spermatigue-testicule ont montré I’évolution et 1'adaptation fonctionnelle du
systeme, en fonction de 'organisation de la spermatogengse.

La bilatéralité du systeme chez Ies mauuniferes introduit plusievrs niveaux de régulation,
concemant chaque ¢61€, ou I’ensemble, [8], [10].

Trois entités anatomo-fonctionnelles se sont développés an cours dc la phylogengse pour
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Fig. 1 : Les wrois enrités anatomof-onctionnelles de la thermorégulation testiculaire : le cordon
spermarigue, le resticule er Ie scrotum
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Fig. 2 : Organisation du systeme artériel et veineux du complexe cordon spermatique-testicule chez
I homme (Q gauche le réseau artéricl, & droite le réseau veineux) .

assurer une thermorégulation et une microcirculation testiculaire adaptée 2 la maturation des
spermatozoides, fig. 1.

1) Le cordon spermatique

1.’ensemble de I'ariére spermatique et du plexus veineux de drainage représente un véritable
modele de mécanisme d’échanges de chaleur a contre courant, [9].
Ce mécanisme est présent chez de nombreuses especes, y compris fes hauts mammiféres et

Thomme : sur le plan anatomo-fonctionnel, i! est représenté par des réseaux spécifiques artériels et
veineux qui dssurent les échanges de chaleur A contre courant, fig. 2.

2) Le testicule

La disposition microvasculaiie et tubnlaire des testicules représente une véritable organisation
fractale , fig. 2.

Les €tudes comparatives montrent 1'unicité de Uorganisadon fractale du testicule de "homme.
Cette organisation fractale assurent vne distribution uniforme de la microcirculation et de la
terapérature dans le testicule, [7].

Les mécanismes d’échanges & contre courant ef Porgamisation fractzle du testicule
représentent les principaux systémes de régulation du complexe cordon spermafigue-festicule.
[s concernent chague coté de fagon indépendante.

3) Le scrotum

Le scrofum participe & la thermorégulation du testicule en faisant varier son isolation par
rapport au milien environnent.

L unicité anatomique et fonctionnelle du serotum, bien qu’étant divisé en deux compartiments
contenant chacun un testicule, permet de moduler Je thermostat Jocal de fagon 4 augmenter ou a

abaisser 1a terpérature testiculaire bilatéralement et donc d’obtenir un effet de masse, soit pour une
distribution homogene de la chaleur, soit pour un systéme de refroidissement des testicnles.

Le systeme scrotal, trés bien développé chez plusicurs espéces, représente chez 1'homme, un
systéme adjuvant de modulation de la température testiculaire.

4) Les commumnicantes veineuses entre les deux cordons : un systéme complémentaire

Au niveau local existent deux systémes de couplage qui permettent d’assurer le contrdle
hémodynamique do complexes cordon spermatigue-testicule pour la régulation de la température
testiculaire.

a) Le premier mécanisme de couplage est représenté par des communicantes veineuses entre
les deex cordons. Ce méeanisme est trés peo utlisé dans les condifions normales, il rentre en jeu
uniquement dans des conditions pathologigues de surcharge veineuse testiculaire, lorsque la
spermatogenese est altérée.
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Dans ce cas I'ouverture des communicantcs gauche-droites restaure vne distribution veineuse
homogeéne dans les deux cordons, ce qui permet d*uniformiser 1a distribution de 1a température et
de synchroniser I’état fonctionnel des deux testicules. Cest Ic cas dans 'infertilit€ due a une
varicocele, qu’elle soit uni ou bilatdrale.

Il existe plusieurs variations anatomo-fonctionnelles de cormmanications veineuses entre les
deux cordons, soit en conditions physiologiques, soit en conditions physiopathologiques comme
dans la varicoctle bilatérale. Ces variations représentent de véritables modeles hémodynamiques
dans systéme complexe de contrdle i plusieurs compartiments et A plusieurs niveaux hiérarchiques.

Sur les bases physiopathologiques complexes détectées par imagerie médicale dynamique, des
modéles mathémafiques de simulation et des modéles hémodynamiques tridimensionnels ont
été développés pour montrer la logique de 1'organisation du complexe cordon spermatique-
testicule, en particulier le mécanisme d’échanges de chaleur a contre courant et le mécanisme
d’organisation fractale testiculaire.

L’étude des mécanismes de contrdle de la thermorégulation et de la microcirculation testiculaire
permettent d’une part de mieux comprendre les mécanismes de régulation et de stockage du
matériel génétique dans le testicule et d'autre part de proposer des solutions thérapeutiques
permettent d’agir sur les différents compartiments, 2 différents niveaux et de corriger les défaunts
hémodynamiques ou intrinséques des testicules.

L’application des techniques mini invasives du génie biomédical a permis de vérifier et de -
confirmer ces mécanisme de régulation, au cours d’opérations microchirurgicales et de stimulations
pharmacologiques in vivo.

Les €mdes clinigues d’applications des systtme de refroidissement scrotal ont permis d’autre
part dc quantificr I’cffet de la température scrotale sur Ja modudation de la spermatogenése dans
certaines conditions d'infertilité de 1'homme. '

I - IRRIGATION SANGUINE TISSULAIRE
La vascularisation comprends deux principaux composants fonctionnels :

1) les transporteurs composé e veines et veinales, d'artdres et d'artérioles dont la principale
fonction est de transporter les nutriments (02, glucose, ...) et les substances produites par le

wétabolisme tissulatre (CQ2, Chaleur, ...),

2) les échangeurs, essentiellement comnposés de vaisseaux capillaires, sous l¢ contrble du
systéme nerveux central par I'intermdédiaire des sphincters précapillaires.

La densité et le nombres de vaisseaux capillaires sont trés important (Ja distance entre deux
capillaires est d'environ 30 pm). Leur surface d'échanges par rapport 3 leur volume est €levée. Les
vaisseaux capillaires irriguant chaque pertic des organes assurent également I'homogénéisation des
£changes, que se soit de nutriments ou de chaleur. g

Dans un vaisseau unigue, le débit sanguin es1 évalué simplement, il est égale 3 la section du
vaisseau par {a vitesse du sang qui la traverse, exprimé en o/min.

A l'opposé, 1a notion d'irrigation sanguine tissulaire (microcirculation) est plus complexe et
parfois contuse. Le concept de débit sangnin spécifique (débit sanguin par nnit€ de poids ou de
volume de tissu) est uilisé couramment mais présente des lacuncs. En effet, deux débit spécifiques
correspondront & une réalité totalcment différente si Ie nombre de vaisseaux capillaires perfusés est
différents car la surface d'échange n'est pas pris en conipte dans cette unité,

La notion d'échanges est un concept beaccoup plus approprié pour rendre compte de l'activité
du réseau microcirculatoire dont la fonction est précisément les échanges. La conductivité
thermique tissulaire permet de rendre compre de ses échanges.

IV - CONDUCTIVITE THERMIQUE TISSULAIRE

La diffusion de Ia chaleur dans nn tissu vivant permct ]a quantification des possibilités
d'échanges du réseau microcirculatoirc. Cette guantdfication est réalisée par la mesure de la
conductivité thermique tissulaire.
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Fig.3 : La conductivité thermique tissulaire est le résultat du transport de la chaleur par
conduction et par convection

La chaleur est un mwarquenr “naturel” des échanges tissulaires :

Ce margueur, non toxigue, peut &tre utilis¢ indéfiniment, il diffuse dans tous les tissus sans
phénomene de recyclage. Sa production est peu cofitense et sans probléme d’approvisionnement. La
chaleur est générée localement par des dispositifs trés variés swivant les conditions locales

d’application ¢t le volume & explorer, de quelques fractions de mm? 3 tont I’organisme. La quantité
de marqueny délivi€ est contrdlable et modulable en continu ¢t A tout instant.

A Popposé, les marquewrs radioactifs tel que Ie Xe133 et fes colorants ne présentent pas tons ces
avantages.

La conductivité thermique tssulaire est e résultat de deux modes de transport de la chaleur,
fig. 3 :

1) le transport de la chaleur par conduction, c'est-3-dire, sans déplacement de matiere,
dépend de la proportion de lipide, de protéine et d'eav contenne dans le tissu. Du point de vue
thermique, un dssu biologique est un miliew & deux compesants comprenant d'une part un matériau
de faible valeur de conductivité thermigue (1,75 mW/em.°C) composé de lipide et de protéine et
d'autre part mélangé avec de I'eaun qui a une valeur de conductivité thermique environ trois fois plus
élevée (5,93 mW/cm.®°C). Sans perfusion tissulaire, la conductivité thermique tissulaire dépend
principalernent du contenu tissulaire en eauw '

2) Le transport de la chaleur par convection, ¢'cst-a-dire, par le résean microcirculatoire, est
d'antan plus €leveé qne I'irigation sanguine tissulairz est importante.

La conductivité thermique tissulaire permet [a détermination d’une échelle de valeurs
quantitative de Pactivité d’échanges tissulaires. Ainsi, un tissu graisseux ou nécros€ présente des
valeurs faibles et stables de conductivité thermique qui sont le reflet d’une activité métabolique
faible. Par contre, un tissu en counrs d’activité métabolique normale présente des valeurs de
conductivité thermique élevées et variables, signaut les ajustements nécessaires a la
thermorégulation ¢t a 'activité métaboligue.

La conductivité thermique tissulaire, lie aux échanges thermiques, doit étre, & juste dtre,
considéré comme une grandeur physiologique, 2 part entidre, d’évalvation de P'activité
métabolique ¢t microcirculatoire. Elle est trés utile dang la biométrie tissulaire.

PA5=U3-199% 15219 @4 T2 43 g9 87+ 25T

= [



“ay A e s aeaaan

Tube acier inoxydable Thermistance Betatherid
& = 0,8 mam réf. 10KSMCD2, £ = 0,45 mm

1 Resine époxy (Ar aldi@}

Fig. 4 : Microcapteur de mesure de Iirigation sanguine tissulaire, de la conductivité thermigque
tissulaire et de la température.

¥ - MICROCAPTEUR A DIFFUSION THERMIQUE ET L'INSTRUMENTATION
ASSOCIEE

La conducdvité thermique tissulaire est déterminée par nne méthode de clairance thermique
locale.

Le systéme de mesure fonctionne selon la méthode transitoire dans 2 régions du tissu au
moyen de 2 microcapteurs i auvtochanffage et incrément constant de température, [2], [3], [5].

Les méthodes transitoires nécessitent qu’un seul point de mesure de température par le faite
que les conditions initiales sont établies au point de chauffage. Ainsi, ces méthodes ne sont que peu
affectées par un gradient de température au sein du milieu de mesure.

La procédure 3 incrément consfant de fempérature détermine la conductivité thermmique
tissulaire par I’analyse de la puissance dissipée par 1a sonde de mesure. Elle produit vn champ
thermique et un volume de mesure qui dépend faiblement des propriétés thermiques du milieu de
mesure, comparé i Ja procédure 4 poissance constante.

Les microcapteurs & autochauffage ne nécessitent qu’une unique thermistance pour le
chauffage et Ia mesure de la température. Cette méthode permet de construite des microcapteurs de
dimension réduite donc faibleracnt invasifs.

Ce systeme de mesure fonctionne de manigre cycliqus avec deux périodes principales :

1) une période passive (24 s} pour la mesure de la température initiale du tissu,

2) une période de chauffage (6 s) pour la mesure de la conductivité thermigne. Pendant cette
période, la puissance électrique est dissipé dans 1a thermistance 4 un niveau suffisant pour maintenir
sa température & un incrément constant au dessus de Ia température tissulaire initiale, mesurée par
la méme thermistauce juste avant le chaoffage.

Le modele thermigue sonde-milieu de mesure développé par H.F. Bowman est utilis¢ pour la
dérermination de la conductivité thermique tissulaire et I'irngation sanguine tissulaire, [1].

Les microcapteurs implantables sont constituds d’une thermistance (Betatherm® 10K3MCD2)
encapsulée avec de la résine époxy a l'extrémité d’une aigyille en acier inoxydable & paroi mince
(0,8 mm de diameire externe), Fig4. L’élément de base de la thermistance utilisée est un petit et
mince “chip” similaire 2 ceux vilisé dans les dispositif a semi-conductenr. Cette thermistance est
caractérisée par une haute stabilité (pas de changement aprés 1000 jours a 75 °C), un faible
diameme (0,45 mm) et une constante de temps faible (< 1 8).

Ces microcapteurs faiblement invasifs et stérilisables sont utilisables chez I'homme.

Chaque microcapteur est construit pour avoir des caractéristique fonctionnelles similaires. La
calibration finale est réalisée sur des modele physiques qui ont une conductivité thermigue connue
et stable (vaseline et gel de polyacrylamide).
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Fig. 5 : Mesure de Uirrigation sanguine tissulaire et de la température des deux testicules pendant
la chirurgie correctrice de la varicocéle.

VI-RESULTATS

A - Varicocele

Afin d’évaluer en temips réel irvigation sanguine tissulaire et la conductivité thermique
tissulaire de testicules avec une déficience de thenmorégulation , deux microcapteurs ont &té
implantes deux quadrants opposés de chaque testicule pendant la microchirurgic correcive d'une
varicoctle nnilatérale, [4], [6]. Les mesure ont €t€ d’abord réalisées dang le testcule gauche sans
varicoctle, puis dans le tesacule droit avec varicocele.

Pour le testicule sans vavicocgle, le décours temporel de 1'rigation sanguine tissnlaire et de la
termpérature présente une déeroissance simtlaire. Le décours temporel de ces deux paramétres pour
le quadrant supérieur et inférienr est quasiment identque, fig. 5.

La relation entre I'Irigation sanguine tissulaire et 1a température est quasiment lin€aire pour le
testicule sans varicocgle, fig 6.

Ces résultals montrent gue pour le testicule sans varicoctle, Uirrigation sanguine tissulaire est
homogéne (valeur semblable dans les deux quadrants). Les possibilités d’évacuation de la chaleur
de ce testicule, afin de maintenic sa température a une valeur optimun pour la spermatogenése, sont
opérationnelies.

Pour le testicule présentant une varicoctle, le décours temporel de Ulmrigation sanguine
tissulaire et de Ia température sonf indépendants. Les mesures montrent des différence importantes
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Fig. 6 : Relation entre Uirrigation sanguine fissulaire et la tempérarure du resticule: .

entre celles du quadrant inférieur et celles du quadrant supérieur, pour les deux paraméues.
L irrigation sanguine tissulaire du quadrant inférieur est environ 50 % plus faible que celles du
guadrant supérieur, fig. 5.

La relation entre P'irrigation sanguine tissulsire et la température n’est pas linéaire pour le
testicule avec varicocéle, fig. 6. L'irrigation sanguine tissulaire est quasi indépendante de la
température tissulaire.

Ces résultats montrent que I'irrigation sanguine tissulaire n’est pas homogene, mais présent des
différences importantes en fonction de la localisation. Les possibilités d'évacuer la chalewr de ce
testicule pour maintenir sa empérature & un niveau normal pour son fonctionnement sont trés
réduites.

Les biopsies réalisées dans les sites de mesures des microcapteurs, révelent des différences
histologiques correspondant & celle évaluées avec ces microcapteurs.

Les effete hémodynamiques de la varicocele sur la perfusion tissnlaire, 1’architecture
microscopique €t la thermorégulation du testicule, sont partiellement responsable de 1’évolution
fibrotique du testicule. Cette évolution diminue les possibilités de restaurer la fonctionnalité du
testicule.

B - Effet de I’injection d’un vasodilatateur

Afin @ évaluer en temps réel les effers du Fonzilane® sur 1'irrigation sanguine tissulaire, la
conductivité thermique tissulaire et la température tissulaire du testicule, le méme microcapteur a
été implanté dans chague testicule pendant la microchirugie corrective de la varicoctle, [6]. Les
raesures ont €té réalisées successivement dans le testicule gauche puis dans celui de droite.

Dans le testicule de gauche, aucan effet sur tous les parametres mesurés n'a été reli€ a
V'injection du Fonzilane, fig. 7. La faible valeur de la conductivité thermique tissulire
(5,4 mW/cm.°C) signe que le microcapteur est implanté dans un tissu fibreux ou dans un tissu
faiblement perfusé. La non réponse de ce testicule A I'injection est due certainement & une atteinte
tissulaire importante conséquent de la varicocele,
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Fig. 7 : Effet de l'injection d’ un vasodilatatenr sur la microcirculation et la température du
testicule.

Dans le testicule de droite, 1’injection du Fonzilane induit une augmentation importante de
I'irrigation sangaine tissulaire (+ 12 ml/min.100g) et une diminution de la température (- 0,4 °C),
fig. 7. La diminution de la température du testicule est due & 1’accroissement du “lavage” therniique
par la microcirculation. L’activité microcirculatoire déterminée au moyen de Ia conductvité
thermique tissulaire est similaire & celle exprimée en irrigation sanguine tissulaire (débit
spécifique). Cependant, 1a conductivité thermique tissulaire, directerment reli€e aux échanges
thermiques, est préférable pour évaluer le “lavage thermique” nécessaire pour le maintien de la
termpérature testiculaire au niveau optimum,

V11 - CONCLUSION
La thermorégulation du testicule repose sur un ensemble de mécanismes complexe.
La microchirurgie corrective peut 8’ appuyer maintenant sur des données objectives, mesurées au

cours ¢’opérations, pour mettre en ¢vidence les dysfonctionnement des mécanismes
thermovasculaire du testicule. '

Le microcapteur et son instrumentation de mesure de la microcirculation et de la températore
sont bien adaptés pour une utilisation en salle d’opération. Les mesures quantitatives,
reproductibles en continue et en temps réel, les comparaisons intra et inter sujet permettent 'étade
des mécanismes et ’optimisation du traitement de la varicocéle.
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La conductivité thexmique tissulaire, directement reliée aux échanges thermiques, est un
paramétre de choix pour 1’éude du dysfonctionnement de la thermorégulation testiculaire, souvent
responsable de I’infertilit€ masculine.

Ce microcapteur de mesure de la microcirculation et de 1a température tissulaire est la premiére
partie opérationnelle du multimicrocaptenr du projet “Micromed pTAS”.

_ Les param@tres mesurés par ce multimicrocapteur ent &€ s€lectonnés pour avoir Ie maximum
d’information sur ’activité métabolique tissulaire locale : microcirculation, conductivité thermique,
température, PO2, NO, lactate, pyruvate, caractérisation tissulaire optique et themuique.

La complémentarité des paramtres étudiés (thermiques, chimiques et optiques) permet des
comparaisons et des corrélations, et par conséquence accroitre la fiabilité des mesures.

Ces travaux mettent en jen plusiesrs disciplines €troitemnent imbriquées:
- ]a microchirurgie, 1a microtechnologie, Ia thermobiologie et la mod¢lisation.

Certe approche est représentative d’une pouvelle approche de la chirurgie et de la
microchirurgie s’appuyant sur une biométrie en temps réel,
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Microdeletions of the long arm of the human Y chromosome are associated
with spermatogenic failure and have been used to define three regions of Yq
(AZFa, AZFb, and AZFc) that are recurrently deleted in infertile males1-15,
In a blind study we screened 131 infertile males (46 idiopathic and 85 non-
idiopathic) for Y chromosome microdeletions. 19 % of idiopathic males,
with an apparently normal 46,XY chromosome complement had
microdeletions of either the AZFa, AZFb or AZFc regions. There was no
strict correlation between the extent or location of the deletion and the
phenotype. The AZFb deletions did not include the active RBM gene.
Significantly, a high frequency of microdeletions (7%) was found in patients
with known causes of infertility and a 46,XY chromosome complement.
These included deletions of the AZFb and AZFc regions with no significant
difference in the location or extent of the deletion compared with the
former group. It is recommended that all males, with reduced or absence
sperm counts, seeking assisted reproductive technologies be screened for

deletions of the Y chromosome.



INTRODUCTION

An average of 10 % of couples encounter difficulties to procreate and consult
infertility clinics!6. In about half of cases, sperm production is defective,
either quantitatively or qualitatively. Approximately one third to one half of
these cases are classified as idiopathicl7, but they may have an unidentified
genetic anomaly. Microdeletions of Yq have used to define three non-
-overlapping regions associated with a failure of spermatogenesis, termed
AZFa, AZFb and AZFc%. A number of clinical studies have used Y-
chromosome specific sequence-tagged site (STS) PCR markers to identify
microdeletions in DNA from peripheral blood lymphocytes of infertile
males. There is a lack of agreement concerning genotype/phenotype
correlations, or the frequency and/or position of Yq microdeletions. The
frequency of AZFc deletions varies considerably between investigations,
from less than 1% to more than 35 % 2-15 Attempts have also been made to
correlate the position and extent of the deletions with dysfunction of
different phases of male germ cell development, but studies have failed to

define a strict genotype/phenotye correlations®8..10,

These observations raise several important issues. Differences in deletion
frequency may be due to (i) absence of a standardized screening methodology
(protocol), (ii) recruitment biases between studies, since the majority of the
reports describe the analysis of only males with idiopathic infertility or have
excluded obstructive azoospermia, (iii) they may reflect genuine population
differences in the frequency of deletions, perhaps related to a combination of
particular Y chromosome héplotypes, genetic background or environmental
influences or (iv) marker density or the genomic markers selected could not
only influence the estimation of deletion frequency but also may affect the

interpretation of genotype/phenotype relationships. The possibility that
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microdeletions may be present in non-idiopathic males also raises

important ethical issues regarding patient management.

Here, we examined DNA samples frﬁom 131 consecutive men presenting
with infertility, associated with reduced or absent sperm counts. We report
Yq microdeletions in 19 % of males diagnosed as idiopathic and in 7 % of
males with infertility due to known causes. The position and extent of the Y
deletions was not significantly different between idiopathic and non-

idiopathic groups.



MATERIAL AND METHODS

Subjects

131 unrelated males presenting with infertility, associated with reduced or
absence sperm counts were recruited in this study. They were subjected to
detailed clinical investigations, including cytogenetic and endocrinology
studies, physical examination and when possible, histology of a testis biopsy.
Details of the groups of patients are summarised in table 1. Indidividuals
were defined as azoospermic or severe oligozoospermic (<5 x 106) or
oligozoospermic (<20 x 108) according to the criteria of the World Health
Organisation. Serum follicle-stimulating hormone (FSH) and testosterone
levels were measured using radioimmunoassay. Testicular volume was
evaluated using an orchidometer. Each patient was tested for the presence of
antisperm antibodies. As a control group, 50 men who had fathered at least

two children were included in the study.

Molecular investigations

Genomic DNA was extracted from peripheral blood lymphocytes using
standard techniques. Where sufficent DNA was available, Southern blotting
was performed on DNA to confirm the absence of Y chromosome markers.
The STS primers and the conditions of amplification were described
previously3. 18. PCR amplifications found to be negative were repeated at
least 3 times to confirm the deletion of a given marker. All investigations
were performed without knowledge of the clinical diagnosis or the
karyotype. The order of the markers shown has been previously published8
19,20, All amplifications were performed separately. The testis determining

gene SRY was used as a positive control in each case. A normal fertile male
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and female were using as positive and negative controls for each STS
amplification. PCR products were analysised on a 2% agarose gel. The STS
primers tested on each subject were SRY, sY81, sY85, sY86, sY87, sY88, sY95,
sY114, sY116, sY125. sY127, sY131, sY145, sY147, sY152, sY154, sY155, sY158,
sY159, sY160, sY254, and sY255. Men deleted for any of these markers were

further analysed using markers contiguous to the deleted marker (figure 1).

RESULTS

Clinical findings

The clinical findings are summarised in table 1. Of the 131 individuals
included in this study, sperm ‘counts revealed either azoospermia (the
complete absence of spermatozoa; 63 % of cases), oligozoospermia (5-20
millions/ml; 30% of cases), severe oligozoospermia (<5 million/ml, 5% of
cases), or asthenoteratozoospermia (abnormalities of sperm morphology;
<2% of cases). Based on the clinical findings non-idiopathic infertility was
diagnosed in 85 cases. Of the 85 cases, cytogenetic investigations revealed
chromosome anomalies in 13 of these cases. These included two SRY-
positive 46,XX males, two men with Klinefelter syndrome and two
chromosomal translocations. In 46 cases, oligo- or azoospermia was
diagnosed as idiopathic associated with an apparently normal 46,XY

chromosome complement (see table 1).

Microdeletions

Clinical details of males with Yq deletions are summarised in table 2. The
position and extent of the deletions are shown schematically in figure 1.

Non-cytogenetically detectable microdeletions were detected in 14 of the 131
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individuals with an 46,XY karyotype (I1-I9, S1-54 and M1). If individuals
with a chromosomal anomaly are excluded from the calculation the
percentage of men with a microdeletion of Yq associated with idiopathic
infertility is 9/46 (19%) and non-idiopathic infertility is 5/72 (7%). This latter
figure excludes 13 men with cytogenetically-detectable anomalies.

All microdeletions were located either within, or overlapped with,
previously defined AZFa, AZFb and AZFc regions. The majority of deletions
included several adjacent markers. Only one deletion of markers sY82, sY83
and sY86 was observed in the AZFa region in a man with idiopathic
azoospermia. This deletion is located within a 500 kb region of proximal
AZFa located 5' to the DFFRY genel9. The DFFRY gene is predicted not to be
disrupted by this deletion. The AZFb deletion interval spans between
DYS205 (sY113) and DYS231 (sY143), a region estimated to be 1 to 3 Mb in
size20. A series of 7 overlapping interstitial deletions were identified that
included AZFb. The extent of these deletions varied between individuals
but all shared a common region defined by the marker sY114 (DYS206). In

one individual only the marker sY114 was absent.

Interstitial microdeletions of the AZFc region were found in 5 individuals
(3.8 % of total cases). All the five deletions resulted in the loss of all of the
AZFc region including the DAZ gene cluster (I5, 17, I8, S1 and S3). Southern
blot analysis confirmed the presence of deletions in the majority of the cases
(12, 14, 17, 18, 19, CA2, CA3, CA4, CA6, CA7, 52 S3 and M1). Representative

Southern blots are shown in figure 2A and 2B.

Unfortunately, close male relatives were not available for study, hence we
do not know if dcletions were de novo. To determine if the deletions
represented trival polymorphisms unrelated to the phenotype, we screened

50 DNA samples from normal fertile males using the same markers tested
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on samples from the infertile group. No deletions were detected in any of
these individuals suggesting that the absence of these markers is not a

polymorphism.
Genotype/phenotype relationships

Microdeletions werc observed in 19% of males diagnosed as idiopathic and
in 7 ")o of males diagnosed as non-idiopathic associated with an apparently
46,XY chromosome complement (see figure 1). There was no obvious
difference in the position or extent of the deletions between these two
groups, with the exception of one patient diagnosed as having idiopathic
azoospermia. He had a microdeletion of 3 contiguous markers in the AZFa

region.

Four patients with large AZFb deletions was azoospermic (I3, 16, S4, M1).
Patient 54 is affected by hypogonadotrophic hypogonadism and he was
repeatedly treated with gonadotropins without any success. In one patient
(M1), with an AZFb microdeletion, gonadal histology was available. This
individual was diagnosed as non-idiopathic, having a combination of both
varicocele and dysjunction of the epididymus and testis. Gonadal histology
revealed spermatogcnic arrest at the spermatocyte II phase. Although this
observation would appear to support the conclusions of Vogt and
colleagues, that AZI'b deletions are associated with spermatogenic arrest at
the spermatocyte stage4, other patients harboring partial AZFb
microdeletions presented with a range of infertile phenotypes including
oligozoospermia (only sY114 deleted, 12), severe oligozoospermia (proximal

AZFb region deleted, 11, S2).



Deletions of AZFc are associated with a wide range of penotypical features.
Among the idiopathic patients two had severe oligozoospermia (I4 and I8 )
and two had azoospermia (I5 and I7). Gonad histology revealed Sertoli Cell
Only syndrome in 15 and spermatogenesis arrest during meiosis in patient
I7. In the non-idiopathic group with deletion of the entire AZFc region two
patients (S1 and S3) presented in their medical history trauma of testis and
orchiditis respectively. Patient S1 had severe oligozoospermia associated
with hypospermatogencsis, while S3 presented azoospermia associated with
spermatogenesis arrest at a pre-meiotic stage. In the latter case the Y
chromosome deletion rather than the orchitis could be responsible for the

spermatogenic arres:.

Although these data indicate that there is a considerable variation in the
phenotype between men with similiar Yq deletions, patients that carried
deletions involving only one, or a small number of markers had a less
severe phenotype irrespective of the position of the deletion. Patient 12
presented with oligozoospermia associated with the absence of marker
sY114. Those individuals carrying larger deletions had a variable, though in
general more scvere, phenotype. It is difficult to interpret
genotype/phenotype relationships in the group of patients who had
cytogenetically detectable deletions of Yq (CA1-CA?), since in most cases, the
deletion was associated with a chromosomal mosaicism that was detected in
peripheral blood lvmphocytes. Large Yq deletions, that include the
heterochromatic region and the Yq/Xq pseudoautosomal region, may be

directly responsible for the mosacism.



DISCUSSION

Although we have found deletions in 19 % and 7 % of patients with
idiopathic and non-idiopathic infertility respectively, associated with a 46,XY
chromosome complement, it is probable that this figure is an
underestimate. A higher density of markers may reveal other
microdeletions. Some infertile men may have point mutations or other
microrearrangements in Y-specific genes. PCR analysis only indicates the
presence or absence of a particular locus, other rearrangements, such as
duplications and triplications would not be detected. Both duplication and
triplication events are relatively frequent in the Yq region?1-23 and may also
result in dysregulation of gene. The PCR technique cannot detect mosacism.
Some infertile men may have cell populations in peripheral blood
leucocytes that have a normal Y chromosome, and yet have some sperm
populations which carry Y deletions. In a recent study, two infertile men
who did not carry a deletion in peripheral blood cells conceived sons by
assisted reproduction that had Yq microdeletions, indicating that the two

fathers were mosaic for Y chromosome deletions24.

Several genes on the Y chromosome have been proposed as candidate
infertility genes. In AZFa the DFFRY gene encodes a protein involved in
desubiquitination and has been proposed to play a role in gametogenesis25-
26, Recently, an active copy of the RBM gene family has been mapped to
distal AZFD (interval 6B in the region of sY142-sY145)27. 28, All males in the
current study who carried AZFb interstitial deletions were not deleted for
this region suggesting that the active copy of RBM is not removed.
Although it is possible that these microdeletion may have caused

dysregulation of gene ¢xpression by a position effect, it is equally likely that-

-
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these deletions result in the absence of other gene(s)‘necessaty for normal



spermatogenesis. Recently, Lahn and Page described a number of genes and
gene families on the Y chromosome including two that have been
tentatively mapped to the 5L deletion interval, a region that is recurrently
deleted in our group of AZFb deleted individuals?9. These are the genes,
chromodomain Y (CDY), and XK related Y (XKRY), both of which are

expressed specifically in testis.

The DAZ gene family has been proposed as candidate genes for the AZFc
phenoype3 > 30, Howcver, deletions have been described within the AZFc
region that do not include the DAZ gene family®. 7- 12 In this study all the

deletions included DA” (sY254-sY255).
Y Chromosome Polymorphisms

In the majority of cases in this study, male relatives of the patients in the Yq
deleted group were unavailable for study, and hence we do not known if the
deletions are inherited. However, the majority of the deletions are large in
both the idiopathic and non-idiopathic groups and hence are unlikely to
représent polymorphisms. The marker sY114 has been used by Vogt and
coworkers3! in a screen of males of known fertility failed to detect deletions
of this marker. The sequence of sY114 is derived from the plasmid pYHa34,
isolated by Vogt and colleagues using sequences derived from Drosophila Y
chromosome sequences encoding fertility factors. Interestingly, the nuclear
localisation of the Dros~ophila DAZLI homolog, Boule, is dependent on the
presence of a single fertility factor on the short arm of the Drosophila Y
chromosome. The Drosophila Y chromosome encodes six fertility loci, each
spanning four or morc megabases of DNA. These repetitive sequences are
transcribed stage-specifically in the nucleus of the primary spermatocyte as

continuous long transcription units. During their transcription the RNA
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accumulates specific nuclear proteins, which can be observed under light
microscopy as distinct intanuclear structures (termed lampbrush structures
or Y loops). Absence of the ks-1 fertility locus results in the cytoplasm
localisation of Boule in primary spermatocyes and does not seem to interfer
with spermatid differentiation indicating that that the role of boule in
meiotic entry is independent of its nuclear localisation. As suggested by
Wasserman and collegues, the Y chromosome loops may serve as a storage
for boule and other RNA-binding proteins32. The breakdown of the
lampbrush Y chromosome loops which occurs at the end of the
spermatocyte growth phase may result in the release of these factors in a

synchronous fashion3-
Mechanism of Y deletions

It has been estimated that between 50-70% of the non-recombining region of
human Y chromosome is composed of a variety of highly repeated DNA
elements, the majority of which appear to be unique to the human Y
chromosome33 Deletions of the Y chromosome are likely to be consequence
of these repecated elements causing intrachromosomal recombination. The
instability of the Y chromosome is illustrated by the transmission of a Y
deletion from a fertile father to his infertile son34. The deletion was found
to be larger in the son compared with the father. Evidence suggests that both
genetic and environmental factors may be effective in invoking deletion
formation. Edwards and Bishop3>, suggested that some men are genetically
predisposed to deletion formation (perhaps caused by genetic factors that
regulate chromosomal associations/chiasma formation during meiosis, by a
higher density of repctitive elements on their Y chromosome, or specific Y
chromosome sequence organisation that facilitates deletion formation). We

are currently testing this hypothesis by analysing Y chromosome repetitive
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sequences in men with Yq microdeletions and, in parallel, defining the
position of Y chromosome deletions in infertile males of widely differing

ethnic and geographic origin.
Assisted male reproduction

The association of Y chromosome deletions together with a diagnosis of
non-idiopathic infertility was an unexpected finding. There are relatively
few studies of the Y chromosome in males with infertility of apparently
known causes. Threc reports describe deletions associated with either
varicocle or cryptorchidism, however this is not a particularly surprising
finding since the contribution of either varicocele or cryptorchidism as the
primary cause of infertility is rarely defined. Recently, Pyror and colleagues
identified Yq microdeletions in 4 individuals classified as non-idiopathic.
These were two azoospermic men with varicocele and two men with
spermatic duct obstruction. However, these microdeletions could be
unrelated polymorphisms since a similar microdeletion was reported in a
normal fertile male in the same study. Here, for the first tirﬁe, we describe a
significant precentage of large Yq deletions of the AZFb and AZFC regions
associated with non-idiopathic infertility including hypogonadotropic
hypogonadism, trauma, orchitis, bilateral cryptorchidism and epidydimal-
testicular dysjunction. In males with a known cause of infertility the
possiblity that Y chromosome microdeletions may also contribute to
spefmatogenic failure should be explored particularly where detailed gonad

histology indicates spermatogenetic arrest.

Intracytoplasmic sperm injection (ICSI) is the technique of choice in severe
male factor infertility and consists of the insertion of a single spermatozoon

or spermatid into the cvtoplasm of a mature oocyte36. Concerns have been
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expressed that this method may allow genetic defects to be added to the gene
pool37. Although sevcral studies have not found any evidence for an
increased malformation rate among children conceived using ICSI, it is
possible that the genctic anomalies causing the infertility could be
transmitted to male offspring38. ICSI is a relatively new technique and the
long term genetic effects are unknown. Our findings that Yq deletions can
occur in 19% of males diagnosed with idiopathic infertility, and,
significantly, in 7% of non-idiopathic infertile males raise important
questions concerning the screening of Y deletions and genetic counselling.
Current protocols recommend that men with idopathic severe
oligozoospermia or non-obstructive azoospermia are screened for Y
chromosome deletions. On the basis of our data we recommend a more
extended screening program to include all men, idiopathic and non-
idiopathic seeking ICSI treatment who present sperm concentration less

than 5x106/ml.
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Legend to Figure :

Figure 1. A schematic representation of the human Y chromosome
showing, on top, the deletion intervals defined by Vergnaud and
colleaguesl8. The positicn of genes and gene families are indicated. Below,
sequence tagged sites arc shown that correspond to the position of each
deletion interval. Patient number is indicated to the left of the panel, which
shows the extent of the Jdeletion for each patient. Solid bars indicate the
presence of STS marwcei- and shaded bars sites that were not tested but
assumed to be positive. Cipen bars indicate markers that were not studied in
the patient. Dashes indicate markers that were found to be negative. The

positions of AZFa, AZFb and AZFc are shown.

Figure 2. Representative Southern blots of the Yq deletions. (A)
Hybridisation with the ¢/F1A cDNA. A male and female common band of
is present. A male specific band of 4 Kb corresponds to the eIlF1AY isoform.
Individuals CA2 (lanc 9;. CA4 (lane 10) and CA7 (lane 12) are deleted for
elF1AY.

(B) Hybridization with @ DAZ gene fragment. a male and female common
band is observed of 2.1 kb in size. Male-specific bands of 3 kb and 1.6 kb are
present. Individuals in iane 2, 7, 8, 10 and 11 who lack the male-specific

fragements correspond to the cases 14, S3, 17, CA6 and CA7 respectively.
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Table 1. Summary of findings during andrological history and examination in 131 men affected by couple infertility

n Cryptorchidism| Varicocele Testicular dysfunction Cytogenetic | CBAVD | Ejaculatory No
anomalies*** dysfunction| findings
Non- Obstructive | Miscellaneous**
obstructive*

Azoospermia 83 9 4 8 5 15 11 3 1 27
Severe Oligozoospermia |39 5 6 4 2 4 2 - - 16
(< 5 million/ml)
Oligozoospermia 7 1 1 1 1 - - - - 3
(5-20 million/ml)
Astenoteratozoospermia | 2 - 2 - - - - - - -
Total number 131 15 13 13 8 19 13 3 1 46

CBAVD: Congenital Bilateral Absence of the Vas Deferens.

* Includes patients with medical history of orchitis, inguinal surgery, recurrent urogenital infections, endocrine diseases.

**Includes patients with both non-obstructive and obstructive testicular dysfunction.

***Includes patients with chromosomal mosaicism, Yq-deletions, chromosome translocations, XX males and Klinefelter syndrome.




Table 2. Phenotypic features of men with Yq microdeletions.

Patient| Age Sperm Testis volume | FSH |Clinical findings Testicular Karyotype
Concentration | left right (medical histology
(milion/ml) history,
andrological
examination)
1] 34 <1 N N T no findings NA 46XY
L2 NA <20 NA NA NA no findings NA 46XY
153 30 azoospermia |N N T no findings NA 46XY
14 33 <1 ! L NA no findings NA 46XY
15 29 azoospermia [N N N no findings SCOS 46XY
16 31 azoospermia |N N T no findings NA 46XY
17 32 azoospermia |NA NA N no findings SGA meiosis 46XY
I8 28 <1 NA NA i no findings NA 46XY
I9 28 azoospermia |[NA NA NA no findings NA 46XY
CAl 28 azoospermia |N N N no findings NA 45,X/46,Xr(Y)
CA2 3t azoospermia [NA NA NA no findings NA 46,X del(Y)(ql2:qter)
CA3 30 azoospermia Anorchia NA no findings Seminoma 45,X/46,XY
CA4 29 azoospermia |NA NA NA no findings NA 46,X del(Y)(qll.2:qter)
CAS 32 azoospermia |N N i no findings SGA pre-miosis 45,X/46,XY
CA6 36 azoospermia NA NA NA no findings NA 45,X/46,X del(Y)(qll.2:qter)
CA7 28 azoospermia |NA NA NA no findings NA 45,X/46,X del(Y)(ql2:qter)
S1 NA <1 N N N Trauma testis HSG 46XY
S2 32 <1 N N NA Infections NA 46XY
S3 30 azoospermia |NA NA T Orchitis SGA pre-meiosis 46XY
S4 29 azoospermia |l d 4 HHG 46XY
M1 29 azoospermia |NA NA N Varicocele SGA 46XY
Dysjunction spermatocytes II°

epididym/testis

HHG=HYPOGONADOTROPHIC HYPOGONADISM; HSG=HYPOSPERMATOGENESIS; SGA=SPERMATOGENIC ARREST
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HEETE UROIOGIAI KUNIKA, PA T0LOGIAl
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A herebiopszia jelen-
tosege az asszisztalt
reprodukcio
szempontjabol

ERDEI E., MAGYAR E.*, LELLEI I.*, ROSAHEGYI J.,
LAKI A.**, RUSZ A., KARSZA A,

KEY WORDS
Testis biopsy, FSH, assisted reproductive technology, male
infertility

SUMMARY

The authors have performed testis biopsy on 21 male
patients by a pre-designed protocol. The biopsy has been
carried out with the application of microsurgery, with scro-
tal excision, with the exposure of both teste. The results
have been evaluated according to the spermogram groups.
During the analysis the samples from the testes have been
compared with the FSH rates. They have been trying to get
an answer to that controversial question of what kind of
correlation can be established between the FSH levels du-
ring the quantitative analysis of tissue samples.

Their method and experiences have been primarily evalu-
ated regarding the effectiveness of assisted reproduction.

OSSZEFOGLALAS
A szerzok 21 férfibetegnél végeztek herebiopsziat elore
meghatdrozott protokoll szerint. A biopszia minden eset-
ben scrotdlis excisiobdl, mindkét oldali here feltdrdsaval,
mikrosebészeti modszerrel tortént. Eredményeiket a sper-
matogram alapjan kialakitott csoportok szerint értékelték.
Az analizisek sordn osszahasonlitottak az FSH értékeket a
ket herébdl nyert szoveti mintakkal. Megprobaltak valaszt
kapni arra a vitatott kérdésre, hogy milyen Gsszefliggés
taldlhat6 az FSH szintek és a szoveti mintdk kvantitativ

analizise soran. Médszeriiket és tapasztalataikat elsgsor-
ban az asszisztalt reprodukcid eredményessége szempont-
Jabol értékelték.

R T

amegfelelé here kvadrans Kivélasztdsa

also-kiilsod

jobb here bal here

1. ébra. A herebiopszia sematikus képe

BEVEZETES
A here szerkezetének biopszids anyagbol tortént vizsgélata
a férfi medddség kezelési esélyeinek megitélésére az 1930-
as évek vége felé kezdodott.
Charny, Hotchkiss és Engle végeztek elséként herebiop-
sziat. Ugyancsak az 6 neviikhoz fliz6dnek az els6 kozlemé-
nyek is (3, 6), amelyek 1940 és 42 kozott lattak napvildgot
ebben a témaban. Ugy tiint, hogy a herebiopszia, mint
vizsgdld modszer, minden részletében, teljességgel ismert.
A technika is kialakult és széles korben gyakorolt eljdrdssa
valt a férfi infertilitds tertiletén tevékenykedd szakemberek
korében (1,9, 10, 13).
A férfi medddség diagnosztikdjéban az alapvetd vizsgélati
modszer a sperma vizsgalata. Ez azonban szamos esetben
alig vagy semmiféle felvilagositast nem ad a here tényleges
ondésejt termeld képességérol, példéul az azoospermidk és
sulyos oligozoospermiak eseteiben, amikor a herebiopszia
elvégzése elengedhetetlen (21, 22). Amellett, hogy a hisz-
tolégiai vizsgdlat lényege alapvetéen nem viéltozott, a
tudomdny fejlédése kovetkeztében néhany, eddig megin-
gathatatlan elv megvaltoztataséra kényszertilt a szakterii-
let. Az asszisztalt reprodukcios technikak kialakuldséval és
elterjedésével a herebiopszia szerepe mds megyvildgitasba
kerlt (15).
A reprodukcioval foglalkozé szakemberek korében ismert
jelenség, hogy a sziiletésszdm a vildg szdmos orszégdban
jelentdsen csokkent, egyes dllamokban elérte a kritikus ér-
téket. Hazankban is érezhetd ez a tendencia.
A reprodukciés medicina létrejottével és fejlddésével, a hu-
mén reprodukcid eldsegitésére, olyan Uj eljirdsok alakultak
ki, mint példaul a mikro-asszisztalt modszerek, amelyek
eddig elképzelhetetlen tavlatokat nyitottak a humén
embridk keletkezésére (14). A legmodernebb technika, az
ICSI kombindldsa a kozvetleniil a hereszovetbdl nyert

o Andiolsgn 99,3
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ondosejt extrakcidval, mds néven TESE-vel (Devroey 1995)
a herebiopszidnak is 1j értelmet adott, megnovelve ezzel
jelentoségét. Ettol az idoponttdl kezdve nem csak diag-
nosztikus értéku, de terdpias jelentoséggel is bir (17).

ANYAG ES MODSZER

Intézetiink anyagaban 1997. és 1998. jinius kozott 23 férfi-
nél végeztiink herebiopsziat, amelybdl 21 esetet dolgoz-
tunk fel. A betegek kivizsgalasa meghatarozott manage-
ment szerint tortént, amely kértorténetre, fizikalis vizsgd-
latra, sperma analizisre, scrotalis UH-ra, hormonvizsgdlat-
ra, és genetikai vizsgdlatra épiilt (20).

A 21 beteget a spermogram és spermacytogram alapjin 4
csoportba soroltuk. Az esetek megoszlasat az 1. tablazatban
foglaltuk ossze. Az androldgiai konzultéciéra érkezett be-
tegeink kozott az azoospermids és stlyos oligozoospermi-
as betegek ardnya 38% volt. Azonban az oligozoospermids
betegek csoportjaban, amelynek ardnya 57% volt, sem ha-
ladta meg a spermium szam koncentrédcié 12 millio/ml ér-
téket.

1. tablazat. A vizsgdl essisk magoszldsa o spermogram
alopjan
csoport esetszam conc.
. Azoospermia 4 0-0,9
II. Silyos oligo- 1 149
ospermia
IIl. Oligozoospermia 12 12
IV. Asteno-teratozo- 1 (normalis
ospermia spermium szam mellett) >20
Total 21

A herebiopszia technikaja:

Az altalunk alkalmazott herebiopszia bilaterélis, nyitott
sebészi biopszia. Minden esetben scrotélis exploraciébol
torténik, a rafé vonaldban ejtett feltarasbol. A scrotalis
explordci6 lehetdséget nyuijt a perioperativ diagnosztika
elonveinek kihasznélasdra (5), a here turgordnak, a here-
mellékhere viszonydnak pontosabb megitélésére. Ugyan-
csak kedvezden hasznalhaté a képalkoté diagnosztika so-
ran felismerésre nem kertilhetd elvaltozasok diagnosztikd-
jara (18). Ugyanakkor segitséget nyuijt a varicocele stilyos-
sdgi fokanak pontosabb megitélésben is (2). Tekintettel
arra, hogy a vizsgalt betegeknél tobb, mint egyharmad
részben stlyos ondokép zavart észleltiink, az ltalunk al-
kalmazott scrotalis exploracié hatékony médszere lehet a
diagnosztikus eszkoztarnak. Mindkét herébél két-két biop-
szids mintdt vesziink dltaldban a fels6-belso és also-kiilsd
negvedbdl, mikrosebészeti médszerrel, atraumatikus mo-
don. Ettdl a modszertdl csak abban az esetben tértiink el,
ha az valamilyen ok miatt a protokollban meghatérozottak

————————————————

szerint nem volt kivitelezhetd. A here sebzés zarasara 6/0,
atraumatikus, felszivddo fonalat hasznéltunk, a burkokat
5/0 ugyancsak felszivodo, atraumatikus fonallal zarjuk.
Mas neves kiilfoldi intézet androlégiai centruméval vég-
zett megel6z6, kozos tanulmanyaink arra a kovetkeztetésre
vezettek, hogy a herében az ondésejt termelés nem homo-
gén jelenség, ezért a herék kiilonboz6 teriileteirdl egyideji-
leg vett biopszids mintdk informdci6s értéke meggy6zGbb
a hagyomanyos médon tortén6 anyagvételtol.

Az dltalunk kialakitott modszerrel arra akarunk vélaszt
kapni, hogy a here kiilonboz6 tertileteirél szarmazd biop-
szids anyagokban van-e eltérés, és ha igen, milyen mérté-
ki? Az igy kapott eredmények milyen dsszefliggést mutat-
nak a follikulus stimuldlé hormon értékével (FSH)?

EREDMENYEK

A kapott adatok értékelését a spermogram alapjan kialaki-
tott csoportok szerint végeztiik.

I. Az azoospermids betegek csoportjaba négy beteg tarto-
zott, minden beteg 46, XY kariotypussal rendelkezett.
Tabldzatban foglaltuk ossze az egyes esetekben mért FSH
értékeket és a szoveti analizis eredményét. A hormonszint-
jeik 7,2 és 24,5 U/1 értékek kozott valtoztak. Ennek alapjdn
normalis, enyhén és jelentésen emelkedett hormon érté-
kekr6l beszélhetiink. Az I. csoportba tartozd betegek koziil
egy esetben taldltunk mind a négy biopszids anyagra kiter-
jedd Sertoli Cell Only Syndromat (SCOS). Lasd a 2. dbrdt.
Egy mdsik esetben a beteg egyik heréjében nem talaltunk
kifejlodott onddsejtet, sem a felsd, sem az alsé polus kor-
nyékérdl vett biopszids anyagban, korai érési gatlas azon-
ban megfigyelhetd volt. A mésik herében szerény onddsejt
termeléssel egyideju vegyes érési gatlas volt lathato (12).

A 1 &S erauas An = b~ N ~ Lo UYewrrme AAALIAE
syscime] SCOS szoveti <éce. Hemalox'ineczin fes'ds, 300-szzrcs nagy''ss

A legmagasabb hormonszint mellett a két here négy kvad-
ransdbol haromban nem volt érett spermium, de érési gat-
lés észlelhet6 volt. Ugyanakkor a negyedik kvadrénsban a
spermatogenézis megfeleld képet mutatott. Lasd a 2. tabld-
zatot, amely az azoospermids betegek megoszlasat mutatja
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be a FSH érték és a négy szovettani minta kapcsolata alap-
jan. A feltiintetett %-os érték arra utal, hogy az azonos te-
riilethez tartoz6 biopszids minta milyen %-ban reprezen-
télja a latott képet.

2. Wablézat. Az 0z00spermids betegek megoszlasa FSH énék
és szdveiiani eredmény szerint
eseiszom: 4/21
kariotipus: 4/46, XY

N FSH ) Szdveli eredmény
U/) Bal here Jobb here here kvadréns
129 eligvolitott 34 tb
3 17,1 SCO 100% SCO 100% fb
SCO 100% SCO 100% ak
10 7.2 0 (Stc) 100% 7 (S} 30% to
0 (Stc} 100% 8 (St} 5% ak
15 24,5 0 (Stc) 100% 0 (Stc) 100% th
0 (St} 100% 23 60% ak

tablézat A stlyos oligozoospermids betegek megoszldsa
FSH énték és szévettani eredmény szerint
eselszam: 4/21
kariofipus 4/46 XY
N FSH Széveli eredmény
U Bal here Jobb here here kvadrans

4 59 0 100% 0 100% tb

27 (Sid) 77% 8 10% ok
9 27.5 0 100% 0 100% tb

23 100% 0(Stc) 100% ok
13 8.5 0 100% 13 84% fb

- - 37 100% ok
21 7.8 — 8 (5} 60% tb

2(Stcj - 35% ok

Stc=spermatocyta, Sid=spermatida,
Fo=felsstelss kvadrans, ak=alsehulss kvadians

4. tablazat A oligozoospermis betegek megoszidsa az FSH

v
= e :
s szOveltani eredmény szerint

<12v/ml

8/12 12,5, 11,16,17, 18,19, 20}

szoveti analizis: kiegyenlitet, jo spermatogenézis mindkét
here mindkét kvadransaban {24-33 spermium/ubulus)
4/12,16,7,8, 14)

szoveh anglizis: vallozd spermatogenézis, nagy szords o
fubulusonkénti onddsejtszamban (0-37 spermium/tubulus)

Il Erési gatiassol

II. A stilyos oligozoospermids betegek szama eseteink
kozott ugyvancsak négy volt. Ezeknél a férfiakndl a sperma
concentracid kisebb értéket mutatott, mint 5 millié/ml. A
kariotipus minden betegnél normilis volt, 46, XY.
Eredményeiket a 3. tdblizat tartalmazza. Az ehhez a cso-
porthoz tartozd négy esetbdl kettében a here szoveti képe a

spermatogenézis stilyos kdrosoddsat mutatta, amely folya-
mat korai és késoi érési gatldssal szovodott, és mindkét
herére kiterjedt. Lasd a 3. és a 4. dbrdt. Egy esetben jelentds
FSH szint emelkedés mellett a négy biopszids mintabol
egyben, a bal here alsé-kiilsé teriiletérél szarmazé anyag-
ban kielégité spermatogenézist taldltunk érési gétlas
nélkiil.

4. bbra Késéi éés7 g6t6s képe. Hermatoxilineczin festés, 300szorcs nagyitds

III. A kozépsilyos oligozoospermidk csoportjdba tizenkét
esetet soroltunk. Vizsgdlt eseteinkben a spermakoncentrd-
ci6 kisebb volt, mint 12 milli6/ml, (5 és 12 millié/ml kozé
esett). Tizenkét eset kozil tizenegyben talaltunk normalis
FSH értéket. Tizenkett6bol nyolc betegnél j6 spermato-
genézist észleltiink, érési gatlas nélkiil. Az onddsejt ter-
melés kiegyenlitett képet mutatott, az ondésejtek atlagos
sdma 24-33 kozott volt tubulusonként. Tovabbi négy eset-
ben a spermatogenézis valtozatos képet mutatott, amelyet
jol titkrézott a spermiumok tubulusonkénti szama is. Ez
az érték 0 és 37 kozott valtakozott, és érési gatlds is tarsult
a spermatogenézis kdrosodasaval (16).

IV. Vizsgalati anyagunkban egy betegnél taldltunk nor-
mélis onddsejtszam mellett asthenoteratozoospermiat,
normdlis FSH értékkel. A szoveti analizis kitin6 sper-
matogenézist mutatott, érési gatlds nem volt észlelheto.
Lasd az 5. abrdt.
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MEGBESZELES

Az intracitoplazmatikus sperma injekcié bevezetése Gta
elviekben egyetlen spermium is elegendd a petesejt meg-
termékenyitéséhez. Azokban az esetekben, amikor azoo-
spermia vagy stilyos foki oligozoospermia ll fenn, a meg-
termékenyitéshez sziikséges onddsejt kozvetlentil a here
szovetbdl nyerhet6 (14, 19). Bar vannak kozlemények,
amelyek a kerek onddsejtek felhasznaldsaval létrejott
megtermékenyitésrol szamolnak be, a jelenleg elfogadott
dllaspont azonban mégis az, hogy a mikromanipuldcié, a
teljes érési fazison keresztiil jutott, elongdlt alaki ondésejt-
tel torténjen. Ahhoz, hogy a fekondaci6 ne csak a mikro-
manipulaciét koveto in vitro idészakban alljon fenn, ha-
nem meginduljon az egészséges embridk fejlodése, majd
létrejojjon a bioldgiai terheség és azt kovetden a tovabbi in
vive fejlodés eredményeként egészséges magzat sziilet-
hessék, szdmos feltételnek kell teljesiilnie. Ezek kozil az
egvik legalapvetdbb, hogy az anyai és apai gamétak jo mi-
noségliek legyenek. A spermiumok esetén ez a feltétel ak-
kor teljestilhet, ha a fejlédésiikhoz sziikséges hormonalis
mili¢ és mikrokornyezet stabil (11). Ennek elengedhetetlen
feltétele, a hereszovet megfeleld mikrokeringése. A mikro-
cirkuldcié ép vagy érintett volta a herebiopszia kapcsan
felismerésre kertil, a mutéti korrekci6 vagy a tervezett
terdpia prognozisdnak fontos lancszeme (2, 20).

KOVETKEZTETESEK

Mas, a nemzetkozi irodalombdl ismert szerz6k munkdihoz
hasonléan sajit eredményeink is azt igazoljik, hogy az
FSH érték jelentos emelkedése sem jelentheti a herebiop-
szia kontraindikacidjat (15, 17). Még magas, a normalis
FSH értéket tobb, mint kétszeresen meghaladé hormon-
szint esetén is taldltunk a négy szovettani mintabél lega-
labb egyben kielégité spermatogenezist (5).

Bar jelenleg csak kevés esetszamon tudjuk igazolni, de tab-
ldzatainkbol kittinik, hogy nincs pontos linedlis osszeftig-
gés az FSH érték emelkedése és a tubulusok kdrosodasé-
nak mértéke kozott. Lasd az azoospermids és stilyos oligo-
zoospermids betegek adatait tartalmazo tablazatokat.

Véleménytink szerint a stilyos fertilitasi zavarban szenve-
d6 betegek esetében diagnosztikus herebiopsziat mindig
célszerti elvégezni a terdpids herebiopszia el6tt (20). A
szoveti analizis eredményei segitséget nytjtanak a here
allapotdnak pontos megitélésében. Eseteink a nemzetkozi
irodalom adataival aldtdmasztva, azt igazoljak, hogy a
heremiikodés objektiv megitélésére egy biopszids anyag
nem elegendd (5).

A tobb helyrél tortént diagnosztikus mintavétel megterem-
ti a lehet6ségét annak, hogy a fertilizacis program soran a
terapids mintavétel célzottan torténhessen, a herének a
spermatogenézis szempontjabol legértékesebb tertiletérol
®).

Az asszisztalt reprodukciés programban résztvevé parok
kivizsgéldsaban jelentds szerepet tolt be a reprodukcids
medicinaban jdratos hisztolégus. Munkajt eredményesen
befolydsolja a klinikussal kialakitott szoros egytittmiiko-
dés.

Az asszisztalt reprodukcids technikdk eredményességének
feltétele a reprodukciés medicinaban érintett szakemberek
magas szintii szakmai kollabordcidja. A legmodernebb te-
rapids lehetoségek birtokaban sem szabad azonban megfe-
ledkezni a gyégyitéds legfontosabb alapelvérdl, amely a
megalapozott diagnosztikdra épitett adekvat terdpidra
épil.
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Summary

The authors have analysed the results of 97 testis biopsies. These biop-
sies have been carried out with the application of microsurgery, with scro-
tal excision, with the exposurc of both testis. The results have been evalu-
ated according to the spermogram groups. During the analysis the samples
from the testis, have been compared with the FSH rates. Based on their
own results and the data of the literature, they are convinced that diagnostical
testis biopsy and the multiple sample method biopsy plays a vital role in
the successful treatment of sever cases of male infertility.

Introduction

The basic method to analyse male infertility is the spermogram. This
method however does not give a valid picture to the spermatogencsis of
the testis, nor about the micro-environment that is needed for a satisfying
spermatogenesis. The testis biopsy as a method is used since the late 1930s.
Charny, Hotchkiss, Engle were the first pioneers of testis biopsy’s analysis.
The first articles issued in this field originate form them. But it's renais-
sance is in the age of assisted reproductive technology.
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Materials And Methods

We have processed the data of 97 paticnts who came to our clinic duc
to malc infertility. Their average age was 34,2 years (between 19-48). The
cxamination was as usual: medical history, physical cxamination, hormonal
analysis, ultrasonography and genetic exam. The spermogram groups were
as follows: azoospermia -42% (41pts), OATS-19% (18pts), oligozoospcrmia
21% (20pts), normozoospermia -18% (18pts). The paticnts could be grouped
as follows: varicoccle -89% (89pts), other-11% (8pts). The category ,other”
could be grouped as follows: idiopathic azoospermia -50% (4pts), ancjaculation
25% (2pts), undescended testis after orhidopexy -12,5% (1pt), undescended
testis without orhidopexy and without hormone therapy -12,5% (1pt). Vari-
coccle has been found: in the azoospermic group 37% (37pts), in the
OATS group 17% (17pts), in the oligozoospermic group 17%(17pts), and
in thc normozoospermic group 18% (18pts). In the other category: idi-
opathic azoospermia 6% (4pts), ancjaculation 2pts duc to retrograde cjacu-
lation wherc the spermogram showed oligozoospermia. (pt 1 duc to dia-
betes; pt 2 due to spinal chord injury.) We have found undescended testis
in onc casc with orhidopexy. The spermogram showed oligozoospermia.
In thc other case no hormone therapy or orhidopexy was performed, and
the spermogram showed OATS. The testis biopsies were performed ac-
cording to the protocol of our department: this is an atraumatic microsur-
gery method by scrotal exploration, where from both testis we take two
biopsies usually from the inner-upper and the lower-outer surface. The
closurc of the testis tunica was with 6/0 Monocryl suture. The correction
of the varicocele happened with a microsurgical technique, where in the
first step of the operation a testis biopsy is always performed.

Table 1. Outcome of the bilateral testis biopsy in the group of azoospermia

histology No of patients Yo
complete fibrosis ] 2
complete SCOS 2 S
complete maturation arrest 3 8
3 sites without spermatogenesis 5 12
2 sites without spermatogenesis 12 30
I site without spermatogenesis 7 15
4 sites with spermatogenesis 11 28
Total 41 100
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Results

Among the azoospermic patients there was no occlusion found. Genetic
exams indicated 46, XY in all cases. Among 41 azoospermic patients we
found 9, (22%) with a high level of FSH. In the OATS group the same was
found with 3 pts (16%). In the oligozoospermic group there was 1pt (5%)
with the same FSH level, while the normozoospermic group had Ipt (6%).
Even with high FSH level we found a satisfying level of spermogenezis at
least in one part of the testis. ICSI was performed later with sperm taken
from this very part of the testis. We only found SCO syndrome among our
patients in 2 cases. In 1 additional casc wc found complete testis fibrosis
using diagnostical testis biopsy. Among the normozoospermic paticnts 95%
(17pts) were found to have a involvment of the interstitium between the
seminofcrous tubule.

Conclusion

The four biopsy matcrials give a more realistic picture of the true
spermatogenezis of the testis, because this process is not homogenous in
the testis. With analysing our material the high level of FSH or a small
testis volume can not be absolute exclusion criteria for testis biopsy. Even
with a extreme level of FSH the testis can have a part where the spermatogenezis
is relatively satisfying. For analysing a biopsy due to male infertility a good
collaboration with the histologist and andrologist is nceded. The method
we propose enables a better evaluation of the surgical prognosis, or in the
next step the conscious choice of the place of therapic biopsy (TESE) . In
accordance with other internationally recognized authors’ findings, our
results prove that a significant increase in the FHS level does not mean the
contraindication of the testis biopsy. We found satisfying spermatogenezis
in at least one out of the four biopsies even if the FHS level was more than
the double of the normal. In our oppinion, diagnostic testis biopsy should
be performed before the therapy, in cases of severe male infertility. The

Table 2. Outcome of the bilateral testis biopsy in the group of OATS

histology No of patients %
3 sites without spermatogencsis 2 11
2 sitcs without spermatogenesis 6 33
I site without spermatogenesis 3 17
4 sites with spermatogenesis 7 39
Total 18 100
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sults of histological analysis help to sece the state of the testis more accu-
tely and to give a prognosis about the outcome of the trcatment. Our

cascs, supported by the data of international literature, prove that one
biopsy material is not cnough to evaluate the functions of the testis. Diagnostical
biopsy performed in differcnt parts of the testis, makes the basis for direct

th

crapic biopsy (Table 1, 2) form thosc arcas where spermatogenczis is the

best quality for the fertilization program.
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Genetikai szempontok a medddség
kezelésével kapcsolatban
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Osszcfoglalds: Az utébbi években szdmos olyan médszert (ICSI, TESA, MESA)
fejlesztettek ki, amelyek jelent8sen javitottdk a meddSség kezelésének hatékonysdgat.
Ezeknek az eljardsoknak koszénhetSen sok olyan hazasparndl is sikeriilt terhességet
clérni, akiknél kordbban ez elképzelhetetlen volt. Az asszisztalt reprodukcids techni-
kik (ART) kovetkeztében a sziiletendS gyermek nagyobb eséllyel 6rokolheti a gén-
mutacibkat és a kromoszéma-rendellenességeket. Ugyancsak felmeriil annak a lehetd-
sége is, hogy a jov6 generdcidk genetikai dlloméanyaéra is negativ hatéssal lesznek ezek
az eljardsok. A kozleményben a szerz6k az ART klinikdkat felkeresS hizasparoknal
cléforduld infertilitast cl§idézd genetikai rendellenességekrdl adnak dttekintést. Hang-
stlyozzék a genetikai tanicsadds és a megfelel§ vizsgélatok sziikségességét az ART
beavatkozdsokat megelGzoen.

Kulcsszavak: medddség, asszisztdlt reprodukcio, genetika

A'hizasparok 10-15%-a akaratuk ellenére gyer-
mektelen, és ez a tény nem csak az egyén, dec a
populicié szempontjabdl sem elhanyagothatd, hi-
szen a fejlettebb orszdgok nagy részében — ilyen
szempontbdl mi is ide tartozunk — a haldlozdsok
szima meghaladja a sziilésekét. Ez nemesak a né-
pesség szamdnak csdkkenéséhez, de annak ked-
vezbtlen koreloszldsdhoz is vezet.

A meddéség kezelésénck hatékonysdga forra-
dalmi javuldst mutatott az clmuilt években, aminek
kovetkeztében egyes orszdgokban mar most is
eléri az osszes Ujsziilot kozott az asszisztalt rep-
rodukcids eljirasok segitségével sziiletett gyerme-
kek ardnya az 1%-ot. Tekintettel arra, hogy ezek a
beavatkozdsok a jov6ben vdrhatéan még széle-

#A Szerkesz2108ég felkérésére késziilt tanulminy

scbb korben el fognak terjedni, egyre fontosabbi
vélnak a felmeriild etikai és szakmai problémak.
Mivel becslések szerint a meddSség 30%-ban
genetikai eredetd, az egyik legfontosabb kérdés,
hogy az orokletes tényez6k mennyiben befolyd-
soljak az utdd egészségét, valamint az sem elha-
nyagolhat6, hogy milyen mértékben kell széimita-
ni a populdcidgenetikai véltozdsokra. A genctikai
rendellenességek tobbsége az utdd létrehozdsdnak
képtelenségével jar. A letdlis rendellenességek
esetén a beteg nem éli meg a reproduktiv kort. Az
ilyen érintett magzat mar méhen beliil elhal (spon-
tan vetélés vagy halvasziilés), élvesziilés esetén
tijsziilottkori vagy koragyermekkori halal kovet-
kezik be. Mésik csoportba azok a betegek sorol-
haték, akiknél kiilonboz6 silyos szomatikus rend-
cllenességek fordulnak el6. Az értelmi fogyaté-
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Kossdg és a meddGség is gyakran egyiitt jar ezek-
kel a kérképekkel. Az infertilitdsi klinikdkat elsd-
sorban olyan betegek keresik fel, akik dltalanos
caészséei dllapota nem, vagy csak viszonylag
csekély mértékben szenvedett sériilést, azonban
aén- vagy kromoszémaszintii kdrosodis miatt
csokkent a termékenyitéképesséaiik. A jelen ta-
nulmény célja elsdsorban ez utébbi csoportba tar-
1076 betegségek genetikai okainak atickintése.

A nemi kromoszomdk anomalidi

N6i fenotipus csetén a nemi kromoszémék ano-
malidi ahalaban primer ovariélis elégiclenséget,
vagy az inlerszexualitds olyan formait okozzak,
amelyck esctében a ma ismert asszisztalt repro-
dukcids (ART) eljardsokkal sajit petesejtie] nem
Ichet terhességet clGidézni. Bar a 45,X Turner
szindromas betcgek dontd tobbségénél csikgona-
dot lehet diagnosztizalni, néhdny esetben miiko-
ddképes marad a petefészek. Az ilyen esetekben
1&trejovo terhességekbdl szarmazd magzatoknél
igen nagy mériékben kell kromoszéma-rendelle-
nességre szamitani.

A 47 XXX kromoszémakészletd ndk altalaban
€p fenotipustak, ezért a kromoszéma-anomalia
sokszor felderitctlen marad. A kérkép gyakran
menstrudcids rendellenességekkel €s korai ovari-
alis clégtelenséggel jar. Bar a 47, XXX kromosz6-
makészletii ndk altal sziilt gyermekeknél a kro-
moszéma-rendellenességek ardnya messze elma-
rad az elméleti 50%-16l, az emelkedett kockazat
miatt feltétleniil prenatdlis diagnosztika javasolt.

Az azoospermids férfiak 21,6%-4nél kromo-
szoma-anomalia igazolhaté [1]. Ezek koziil a leg-
gyakoribb a Klinefelter szindroma (47,XXY),
amely azoospermidt tchit medddséget eredmé-
nyez. A mozaik esetekben (46,XY/47.XXY),
vagyis amikor ép kromoszémakészletl sejtek is
el6fordulnak. az azoospermia mellett sulyos oli-
gospermidval is taldlkozhatunk. A Klinefelter
szindromds betegeknél a testis atrophidjat az XX
kromoszomat (tehdt eggyel tobb X kromoszémat)
hordozé ivarsejtek degenerdcidja idézi eld.

A 46, XX ép n6i kromoszéma készletd férfiak
(XX-férfiak) a Klinefelter szindrémahoz hasonlé
fenotipusti betegek. A kérkép jéval ritkdbb, mint
a Klinefelter szindréma, de igy is az azoospermia-
sok 0,6%-dndl lehet diagnosztizdlni. Kialakuldsa-
ban szubmikroszképos szint{i kromoszéma transz-
lokécié és a nem differencidléddsdban részt vevo
gének mutdcija is szerepet jatszhat [2].

Az Y kromos=oma szerkezeti rendellenességei

is idézhetnek el6 infertilitassal vagy akédr a nemi
differencidlédds zavardval jir6 problémakat [3].
Tobbek kozott a spermatogenczisért felelGs géne-
ket tartalmazé kromoszémaszakaszok delécidja
okozhat azoospermiét. Azok a cylogenetikai at-
rendez6désck is a spermatogenczis lcalldsat ered-
ményczhelik, amelyek a meiézisban az X és az Y
kromoszoéma kozoi parosodast akadalyozzak.
Az X/Y bivalens a meiézis pachitén fazisaban sex
vesiculumot képez. Ilyenkor az oogenezistl elié-
16 médon a két nemi kromoszéman 1év6 gének
inaktivalédnak. Amennyiben ez az inaktivacié el-
marad a spermatogenczis Icdll. A szerkezeti rend-
cllenesség miatt gyakran az Y kromoszéma cgyes
sejtvonalakbdl clveszhet. Az igy létrcjove 45X
kariotipusu sejiek ardnyaidl fiiggéen a Turner-
szindréma fenotipusa is kialakulhat.

Szomatikus kromoszoma-
rendellenességek

Mig az azoospermids betegek esetében elsdsor-
ban a nemi kromoszomak eltéréseire szamitha-
tunk, addig az oligospermids {érfiakndl az auto-
szOmdk szerkezeti rendellenességei fordulnak el6
gyakrabban. Az oligospermids férfiak 6—7%-andl
allapitottak meg kromoszéma-rendellenességet,
ebbél a Kobertson transzlokdciok 2%-ban fordul-
nak el6. A homolég kromoszémaék transzlokécid-
jakor (mint pl. a 13/13 vagy a 21/21) elvileg sem
varhato egészséges utod. In't Veld és mtsai [4]
egy olyan 13/13 transzlokéciés férfir6l szamolnak
be, aki 10 éves vizsgélatsorozat utdn keriilt ICSI-
re. Természetesen a beavatkozds eredménytelen
maradt. Azokban az esetekben, amikor a 21-es
kromoszdéma is érintett (példaul 13/21-es transz-
lokécid), a magzat Down szindrémajéra is szdmi-
tani kell. A Robertson transzlokacidk tobbségét
(1,6%) a 13/14-es kromoszémadkat érintS atrende-
zOdések képezik. Ezeknek a kromoszéma-dtren-
dezGdéseknek a hatdsa igen véltozd - egyeseknél
kisebb ménékben csokkenti a fertilitist, mig
Conn és mitsai [5] olyan esetekr8l szamolnak be,
akiknél az ICSI-vel megtermékenyitett pre-emb-
ri6k 87%-aban kromoszéma-anomaélia fordult
el6. A meiézis sordn a transzlokacids kromoszo-
mék az X/Y bivalenssel asszocidlédhatnak, ami a
spermatogenezis karosodasat idézheti el§ [6].

A szerkezeti kromoszémadtrendezddések ko-
zOtt a reciprok transzlokdciok jelentGs szerepet
jtszanak, mivel gjsziilottkorban 1/500 az el6for-
duldsuk [7]. A rendellenesség eredményeként
gyakran csokkent fertilitdsra kell szdmitani.
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Amennyiben olyan kombindciéban adddnak at az
utddba a transzlokdciok. hogy a DNS mennyi-
sége 1s megvillozik (kicgyensilyozatlan kromo-
szomadtrendez8dés) spontdn vetélés és/vagy a
magzat fejlédési rendellenessége a kovetkezmény.
A transzlokdcidt hordozé férfiak spermiumaiban
a Kicgyensiilyozatlan genctikai dllomdny cl6for-
dulisa a transzlokdcid tipusdtdl fiigeden 18,5 és
T7% kozott ingadozik [8]. A kromoszémaszegre-
edcid modjit jelent@sen befolydsolja a transzlokd-
lodott kromoszémaszakaszok mérete. Az ivarscj-
tek kezdeti vizsgdlatai arra utalnak, hogy a prezi-
gotikus szelekeid kisebb mértéki, mig a rendelle-
nességek szelekeidja poszizigdtikus idészakban,
tehdt a erhesség alatt, rendkiviil erésen mikodik.
Az Gjsziiloukorban mér csak dlagosan 10% a
kromoszémaitrendez6désck fejlédési rendelle-
nességet okoz6 Kiegyenstilyozatlan kombinicidi-
nak az cléfordulidsa.

A kromoszomdk egyes szakaszainak inverzidja
dlaldban kisebb hatdssal van a fertilitdsra. Kivé-
telnek az 1-es kromoszéma inverzidja latszik,
amely a t6résponttél fiiggetleniil gyakran a sper-
matogenczis kdrosodasat idézi el6 [9, 10]. Az
ilyen betegek meidzisdban gyakran a szinapszis-
képzés zavarit figyelték meg.

Molekularis genetikai szinti(
karosoddsok

A genetikai vizsgdléeszkozok fejlédésével az in-
fertilitdsi klinikdkat felkeres6k kozott egyre na-
gyobb szdmban taldlnak olyan betegeket, akiknél
molekuldris genetikai mddszerckkel mutédcidkat
mutattak ki [11]. Még nem rendelkeziink megfe-
lel6 populdciés szintii adatokkal a kiilonb6z6
medddséget vagy csokkent termékenyitképessé-
gt eldidézd mutdcidk eldtordulisira vonatkozé-
an, de nyilvinvalo, hogy ezek koziil legnagyobb
jelentdséglick az AZF régidhoz tartozé mikro-
deléciok [12]. Az AZF rovidités az azoospermia

faktorbdl adddik. A genetikai szabdlyozis bonyo- |

lultsdgdt mutatja, hogy az Y kromoszéma AZF
régidjiban eddig 118 mikrodeléciét mutattak ki.
Ezeknek a muticidknak a spermatogenezis me-
chanizmusdra gyakorolt hatdsa még nem minden
csctben ismert pontosan. Vogt [13} az Y kromo-
szoma hdrom régiéjat AZF a. b és c-nek nevezte
el. Az AZFDb régidban az RBM (RNA binding
Motif) géncsaldd mintegy 50 génbdl 4ll. A mdso-
dik géncsalid a DAZ elnevezést kapta és az AZFc

“régiéban talilhatd. A DAZ-t eldszor egy génnek

vélték, azonban késdbb kideriilt. hogy szdmos

gént foglal magiba. Mindkét géncsalad hasonld
struktdirdji fehérjéket kédol. Ezeknek a fehérjék-
nek elsGsorban az ivarsejtek érésében szerepet jat-
sz6 RNS metabolizmusban lehet szerepiik. Vogt
[13] az azoospermids €s stilyos oligopermids be-
tegek Kozott 6%-ban igazolta valamelyik AZF
csoporthoz tartoz6 gén mutici6jit. Az AZF régié-
ban még 16bb géncsalddot is taldltak. Ty példdul
az SPGY-t, vagy a cyelin géneket, amelyck
spermatogencezis Kiilonbdz6 fazisaiban a prolife-
rdci6t irdnyitjak.

Az ivarsejick érésében nemesak az Y kromo-
sz0mdn, hanem a 3-as kromoszémin lokalizidl
gének is részt vesznek [14]. Ezekben ‘az esetek-
ben természetesen autoszomadlis recessziv 6rokl16-
déssel kell szamolni.

A Sertolli cell only szindréma (SCOS) a nem-
obstructiv azoospermids betegek 30%-andl dlla-
pithaté meg. A kérképre az ivarscjiek teljes hi-
dnya, kis testis ¢s a magas FSH érték jeltemzé.
Foresta és mtsai [15] az idiopathids SCOS bete-
gck 55%-4ndl igazoliak genctikai elviltozdsokat.
A kérkép pathogenczise nem ismert pontosan, de
a csirasejtek teljes hidnya premeiotikus karosoda-
sokra utal. Az SCOS betegeknél az AZF csoport-
hoz tartozé gének mutdciéit (mikrodelécioit) iga-
zoltdk. Ugyanezeket az clvaltozdsokat a meddd
férfiak apjandl ¢s fidtestvéreinél mar nem tudtik
kimutatni, igy egyértelmiinek latszik az Gsszefiig-
gés a genetikai mutdcidk €s a kérkép kozott. A
szerzGk vizsgdlataik sordn azt is megdllapitottak,
hogy az SCOS mikrodelécids ill. azon formdi,
amikor eddig nem taldltak genctikai clvéltozast,
klinikailag nem kiilonitheték cl. Ennek alapjin
feltételezik, hogy csak idS kérdése a negativ ese-
tekben is a mutécidk azonositdsa, ezért minden bi-
zonnyal a genetikai tényez6k 55%-ndl nagyobb
mértékben jdtszanak szcrepet a betegség kialaku-
lasaban.

Az epididymisben lcjitsz6dé érési folyamatok
teszik képessé a spermiumot arra, hogy felismer-
jék a petesejtet (kapacitdlas) és 4t tudjanak hatolni
a zona pellucidan, valamint fuziondljanak a vitel-
lussal (akroszoma reakcid). A cisztikus fibrozist
(CF) cl6idéz6 gén mutdcidja legérzékenyebben az
cpididymis és a vas deferens kialakuldsét érinti,
fay sok esetben a betegség enyhe megnyilvanuld-
sa mellett, vagy heterozigéta formdban is beko-
vetkezhetnek medddséget okoz6 koros elviltoza-
sok [16, 40]. A cisztikus fibrézis stlyos formai-
ban szenvedd betegek varhat6 tilélési ideje is ma
mir az orvostudomdny fejlédésénck koszonhets-
en dtlagosan 25-30 év. Hazdnkban ez a leggyako-
ribb autoszémilis recessziv médon 6rokléds be-
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tegség — minden 25-dik ember heterozigéta for-
mdban hordozza a betegséget okozd gént. A gén
cgyrészt a sejtmembran klorid-ion transzportjiban
Kules fontossdgi fehérjét kédol, mésrészt szere-
pet jitszik az ejakuldciés csatorna, a semmindlis
vesiculum, a vas deferens €s az epididymis dista-
lis kétharmadanak a kialakitdsdban is. Az azoo-
spermids férfiak 2%-anal diagnosztizdlhatd a vas
deferens kétoldali velesziiletett hidnya. Az epidi-
dymis kialakuldsa csetén is a gén kdrosan befo-
lydsolja az cpididymis clektrolit transzportjét,
aminek kovetkeztében az oligospermids betegek
kozott is gyakran diagnosztizdlhatd ez a mutacid.

A spermium farkdnak, valamint a csillék moz-
edsit mintegy 100 fehérje segiti el6. Minden fe-
hérje szintézise genctikai kontroll alatt 4ll. Kozii-
liik cddig a dynein hidnyat sikeriilt kimutatni. A
kérképet Kartagener szindrémanak nevezik.
Gyakran a spermiumok mozgésképtelensége miatt
medddséggel jar. Esetenként a ndknél is okozhat
termékenységi problémadkat, mivel a petesejtek
tovabbitdsdban a csillémozgdsnak fontos szerepe
van. A betegség heterogén kéreredete és a med-
déség ténye miatt nchéz az 6roklési médot meg-
hatdrozni. Leggyakrabban autoszémadlis recessziv,
de esctenként autoszomalis domindns és X-hez
kotott formét is valdszindisitenek.

A megtermékenyités folyamatit is szdmos ge-
netikailag determindlt fehérje biztositja. Erre példa
a kiilsé acrosomadlis membranban az acrosin hi-
anyva, aminek kovetkeztében dltaldban kerek feji-
ek a spermiumok, €s a megtermékenyités nem jon
[étre. Ilyen esetckben is a sterilitds miatt az drok-
Iési m6d nehezen donthetd el.

Szamos stlyos genetikai betegséget ismeriink
(példdul Leber herediter optikus neuropdtia, mito-
kondridlis myopathia, Leigh koér), amelyek a nii-
tokondridalis DNS (mtDNS) mutdciéi kovetkezté-
ben jonnek 1étre. Az évmilliék sordn az evolicid
révén dgy alakult, hogy a megtermékenyités koz-
ben a spermiumban 1évé mitokondriumok nem
keriilnek a petesejtbe, igy a mitokondridlis beteg-
séock anyai atorokitettséglick. Az ICSI sordn az
apai credetd mitokondriumok is a petesejtbe ke-
riilnck, ami dltal az mtDNS-re nézve kimérdk jon-
nck 1ére. Az oroklési méd megvaltoztatdsinak
ayakorlati kovetkezményei még nem ismertek.

Az androgén érzéketlenség miatt gyakran a
46.XY kromoszémakészlet ellenére néi fenotipus
alakul ki. A betegség inkomplett forméi azonban
viltozatos kovetkezménnyel, tobbek kozott ép
{érli tenotipussal is jarhatnak. Egyes feltételezé-
sek szerint az idiopathids férfi infertilitds okaként
40%-ban tchetd feleléssé ez a mutéciod [17].

Az ivarsejtek genetikai
kdrosoddsai

Kézvetleniil az ivarsejtek genetikai vizsgilatai
rendkiviil hasznos informéciékkal szolgdlnak «a
kiilonbdzd genetikai rendellenességek eldforduli-
sardl a meidzis, illetve a meidzis utdni fizisokban.
ElGszor az aranyhdrcsdg pete penetricids teszttel
[18], majd a molekularis citogenctikai mddszerek
(fluoreszcens in situ hibridizacié — FISH) felhasz-
néldsdval vizsgéltdk a spermiumokat [19, 20].
Normospermiés férfiak spermiumaiban 6,3% a.
dsszes kromoszéma-anomdlia atlagos el6fordu-
ldsa [21]. A kromoszéma-anomalidk és a kéros
spermiumok kozott nincs kozvetlen Osszefiiggés,
igy csak a spermium morfolégidja alapjin nem
kapunk informdaciét a genetikai kdrosodasokra
vonatkozdan [22].

A mozaik Klinefelter (47,XXY/46,XY) szin-
drémaés és a 47,XYY kariotipusti férfiak ép mor-
folégidju érett spermiumaiban az XXY kromo-
szémakészlet esetén 2,5%, az XYY mellett pedig
8,6% a nemi kromoszémaanomalidk ardnya [23].
Ez az eredmény ugyan emelkedett a kontrollhoz
képest, de a spermatogenezis sordn haté erdteljes
szelekciot jelez. A 47,XYY kariotipusd betegek
spermatocitdi kozott viszont a 24,XY kromoszé-
ma készlet aranya jéval magasabb (78%), tehit ha
ezckkel a spernmatocitdkkal torténik a megtermé-
kenyités, akkor ilyen magas ardnyban kell az utéd
Klinefelter szindromdjara szdmitani {24, 25]. A
spermiumok vizsgélataival azt is igazoltdk, hogy a
kromoszéma-anomalidk el6forduldsat nem vagy
csak dtmenctileg emelik a testiculdris tumorok mi-
atti kemoterdpids kezelések [26]. Igy, legaldbbis a
kezelésck mutagén hatdsdra hivatkozva, teljesen
indokolatlan asszisztalt reprodukcids cljardst vé-
gezni.

A pre-embriok genetikai
vizsgdlatai

Egyes szerzSk szerint a korai embriék morfoldgi-
dja és a kromoszéma-rendcllenességek kozott
Osszefiiggés mutathatd ki. Ezt ldtszanak aldtd-
masztani azok a felmérések, amelyck sordn a
morfoldgiailag rendellenes embrikban nagyobb
ardnyban taldltak kromoszéma-rendellenességet
mint az épnek litszék kozott [27, 28]. A legtobb
szdmbeli kromoszéma-rendellenesség (ancu-
ploidia) esetén azonban az embri6 8 sejtes stadium-
ig normdlisan fejlédik, ami azzal magyarizhatd,
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hogy az embriondlis genom csak ezutdn vilik
aktivva [29]. Gianaroli és mtsai [30] 50 morfolé-
giailag ép visszaiiltetésre alkalmas embrid koziil
24-né] dllapitott meg kromoszéma-rendellenessé-
ect. Tekintettel arra, hogy ezek az anomdlidk
dltaliban korai magzati veszteséget eredményez-
nek, jelentdsen befolydsoljak az asszisztalt repro-
dukciés ecljarasok sikerességét. A szerzok 40%-
os terhességi ardnyt értck el abban a csoportban,
ahol preimplantdciés genetikai vizsgélat segitsé-
gével kisziirték a citogenetikai eltéréseket. Ez az
ardny a kontrollcsoportban csak 23% volt.

A multinuklealt zigétakrdl viszont mar mor-
folégiai alapon is egyértelmiien meg lehet dllapita-
ni a 16bbszords (poliploid) kromoszémakészletet.
Az ilyen embridk ritkdbban polispermia kdvet-
keztében jonnek Iétre. A legtobb poliploid embrié
a megtermékenyitéskor csak két pronukleuszt tar-
talmaz, tehdt nem polispermia eredményei. Ebbdl
adddik, hogy az elsé sejtosztdéddsok sordn alakul
ki a tobbszoros kromoszémakészlet. A genetikai
dllomany valtozdsa a megtermékenyités utdn igen
gyakran észlelhetd, igy példaul Kligman és mtsai
[31] szerint a megtermékenyités utdni 2-3-dik
napon észlelt multinuklealt zigétakban a kromo-
szémamozaikossigok ardnya jéval nagyobb (76%),
mig a 4-dik nap utdn létrejové multinukledlt sejtek
to6bbnyirc mozaik formdban fordulnak elé. Ez
utdébbiakbdl rendszerint ép kromoszémakészleti
embridk fejlédnek. A genetikailag rendellenes
scjick aranydnak az egycdfejlédés alatti jelentds
rdltozdsdban a természetes szelekeid fontos szere-
pet jatszik. Erre utal az is, hogy a tovéabbfejlédni
nem képes embridk dontd tobbségében poliploi-
didt lehet diagnosztizalni.

A felmérésck szerint az embridk kezelésénck
koriilményei is jelentds mértékben befolydsoljak a
kromoszoma-anomaliak cléforduldsat [32].

Kovetkeztetések

Az infertilitds mintegy 30%-at genctikai kédroso-
_disok idézik el [33]. A genetikai tényez6k hatd-
sait aldbecsiilik, aminck az egyik oka az, hogy a
jelen gyakorlat szerint a beavatkozisok el6tt dlta-
liban semmilyen genetikai vizsgdlat nem torténik.
Ez azért is érthetetlen mert a genetikai vizsgdlatok
mér évtizedekkel ezel6tt is a medddség kivizsgd-
lasdnak szerves részét képezték [37]. A mésik té-
nyezd pedig az, hogy ujsziildttkorban csak az
ART miatt nagyobb eséllyel bekdvetkez6 rendel-
lenességek Kisebb része észlelhetd. Ilyenek példa-
ul a kromoszéma-rendellenességek és a cisztikus

fibrézis. A genetikai kdrosoddsok nagyobbik ré-
sze kevesebb szomatikus eltéréssel infertilitast
okoz, aminek jelenléte csak felnGttkorban vélik
nyilvanvalévd. Az X-kromoszémahoz kététt be-
tegségek mutdcidi két generdciéval késGbb nynl-
vanulhatnak meg. Igy példaul az androgén érzé-
ketlenség, a swletcndo lanygyermek l\OLvelltese-
vel a kdvetkez6 generdcid fii utédainél (az ICSI-
vel kezelt unokdjanél) idézhet cl§ rendcllencssé-
get, mégpedig ugyanaz a gén nemcsak férfi med-
doséget, de a komplett teszikuldris feminizaciot is
clGidézheti [34].

A medddségi kezelések eldtti kivizsgalasok ré-
szeként tehdt feltétleniil genetikai tandcsaddsra
van sziikség [38]. A genetikai tandcsadés sordn a
mér rendelkezésre 4ll6 klinikai és laboratériumi
adatok alapjdn eldonthetd milyen vizsgélatok in-
dokoltak. Szdmos olyan genetikai betegség, szin-
dréma ismert, amelyek enyhébb formai kell§ ki-
vizsgdlds hidnyaban felderitetlenck maradnak, és

mivel a genctikai betegségek elsGsorban a termé-

kenyitoképességet karositjak [11] az ART-re ke-
riil6 betegeknél nagyobb ardnyban kell rdjuk sza-
mitani. Az ART segitségével az utédba étjuttatott
génmutdcié mér sokkal siilyosabb formaban is
megnyilvanulhat. A genetikai vizsgalatok koziil
leggyakrabban a periférids vér limfocitdinak kro-
moszéma-analizise szerepel. gy példéul Német-
orszdgban minden ICSI kezelésben részesiilg ha-
zaspamndl, fiiggetleniil az indikdci6tdl, kotelezé a
citogenetikai vizsgélatot elvégezni [39]. Vélemé-
nyiink szerint a nyilvdnvaléan nem genectikai cre-
detd medd6ség esetén erre nincs feltétleniil sziik-
ség. Tovdbbi genetikai vizsgélatok lehetnek még a
testikuldris biopsziat kdvetéen a spermatogenezis
tanulmdnyozdsa, mcidzis analizise és esctenként
az ivarsejtek citogenetikai kiértékelése. A kivizs-
gdlds fontos része lehet a limfocitdk vagy a sper-
matozodk DNS-analizise elsésorban a spermato-
genczist befolydsold AZF mikrodelécidk diag-
nosztizdldsa c€ljabol. Kremer és mtsai [35] fel-
mérései szerint az androlégiai és hormonalis para-
méterek segitségével lehetdség adddik arra, hogy
20% eséllyel taldljanak AZF mikrodeléciét a bete-
geknél, amivel gazdasdgossa tehetd a genetikai
vizsgdlat. Ma Magyarorszdgon czen gének DNS
analizise még nem lchetséges, bevezetésiik mi-
el6bb indokolt lenne. Az anamnézistdl fliggSen
esetenként mds specidlis genetikai vizsgalatokra is
sor keriilhet. A vas deferens hidnya miatt végzett
ICSI beavatkozéasok el6tt fontos, hogy DNS-ana-
lizissel megprébaljuk analizélni a CF gén muta-
ci6jit is. Pozitiv eredmény esetén ugyanezt a fele-
séanél is fontos elvégezni, mivel az 6 génhordo-
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zOsdga esctén a magzati CF-re 25%-ban kell sz4-
mitani ha a {éij heterozigéta. Ez az arny 50%-ra
cmelkedik. ha a 1érj homozigéta. Iyenkor meg-
gondolandd. hogy az ICSI-t a férj spermiumaival
clvégezzé.

Az androgén gén mutécidinak molekuldris szdi-
rése még kutatdsi fazisban van, czért a rutin ge-
nctikai vizsgdlatok kozott jelenleg nem végezhetd.

A szerkezeti kromoszéma-rendellenességek
oligospermidt vagy azoospermidt cldidézve a
spermatogenczist gyakrabban karositjak mint az
oogenczist, czért a transzlokdciol hordozé férfi-
akndl nagyobb ardnyban észleliink csékkent ter-
mékenyitéképességet, mint a néknél. Emiatt ki-
scbb az esélye annak, hogy az anomdlia miatt {cj-
I6dési rendellenességgel stjtlott gyermek szliles-
sen. Férfiak esctében tehat maga a medddség a
fejlédési rendellenesség elleni szelekeids tényezd.
Azokban az esetekben amikor mégis 1étrejon a
megtermékenyités a zona pellucida nem hat sze-
lekcids 1ényez6ként a kromoszoéma-muticidkkal
szemben, igy azok a spermiumok. amelyck kéros
kromoszémakészlettick, fliggetleniil a megtermé-
kenyitési médszerektdl, nem vdltoztatjdk meg a
fertilitasi ardnyt.

Ma mdr az ICSI és mis eljirdsokkal kiiktathat-
juk a medddséget mint szelekcids hatdst. Ennek
veszElye kiilonosen a spermatogenezist, a sper-
miumok érését, motilitasét és kozvetleniil a meg-
termékenyitést irdnyité génmutdcidk esetében
nagy. Az Y kromoszéman lokalizalt gének (pl. az
AZF) csetében cgyértelmii, hogy a mutdcié a fid
utddba is dtkeriil és szintén medddséget idéz eld.
Az autoszomdkon 1évé mutdns gének kovetkez-
ményci az 6roklédési médtdl fiiggenek. A sper-
matogenezist kdrositd kromoszéma-rendellenes-
ségek cléforduldsakor szintén megnd a valészindi-
sége annak. hogy rendellenes genetikai dllomédny
spermiummal idézziik cld a megtermékenyitést.
Ilyenkor emelkedik a magzati rendellencsségek
ardnya [36). ami spontin vetélés (iehdt az ICSI
szempontjibol mint sikertclen beavatkozds), ¢s
fejidési rendellenessépgel sziiletett gyermekek
formdjiban fog megjelenni.

Fontos tehdt az érintett hizaspirokat tdjékoztat-
ni a genetikai diagndzisrél, annak kovetkezmé-
nycirél. valamint a megolddsi lehetdségekrdl.
Azokban a ritka esetekben. amikor a kromoszo-
ma transzlokdcid tipusa miatt elvileg sem sziilet-
het egészséges gyermek. nyilvdn mds megoldiist
(pl. heteroldg inszemindcidt) kell valasztani. Ami-
kor ..csak™ a magzat fejlddési rendellenességének
esélye nagyobb, prenatilis genetikai vizsgdlatra
lehet sziikség. Mivel ma még nem elterjedt a pre-

implanticiés genetika, pozitiv eredmény esetén :
terhesség megszakitdsa merdilhet fel. A hazaspa:
roknak dontésiik meghozatalakor ezt is mérlegeln
kell.
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Téth A, Erdei E, Dravucz S, Doszpod J.
Genetic points of view in case of infertility treat-
ment

Recently a lot of techniques (ICSI, TESA, MESA)
have been developed to increasc the efficacy of infertili-
ty trecatments. These procedures give a previously un-
available possibility for couples o achicve pregnancy.
However, the usc of assisted reproduction techniques
(ART) for the wreatment of infertility may result in the
transmission of genctic mutations and chromosomal
anomalics in the offsprings, and it has a possible nega-
tive conscquences for the genctic constitution of the
human population in the future gencrations. This
rewicv presents an overview ol genetic disorders asso-
ciated with infertility at couples atiending ART clin-
ics. It is emphasized that genctic counselling and app-
ropriate investigations should be performed before
ART procedurcs.

Key words: infertility, assisted reproduction,
genetics
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L‘r\\ ONLAY FLAP URETHROPLASTY IN THE ABSENCE OF A THE ROLE OF MICROSURGERY IN THE TREATMENT OF :
JRETHRAL SEGMENT VARICOCELE H
Kodvara Radim, Dvoficek Jan E. Erdei', J. Tritto’, A. Laki', G. Arvis', J. R()zx:lhcgyi'. A. Karsza', M-O North®

y
Department of Urology, General University Hospital, 1st Medical School and “Haynal Imre” Umvcrmy of Health Science, Department of Urology, 1
Postgraduate Medical School, Prague, Czech Republic Budapest, Hung .|ry Centre d'Andrologie de Paris, Paris, France’ !

OBJECTIVES: The absence of a segment of the urethra renders the onlay
urcthroplasty impossible. A modilied technique is presented to avoid the
tubularized fTap associated with a higher complication rates.

MATERIAL AND METHODS: Schematic pictures and surgical
videorecording of the inlay-onlay urethroplasty in a 22-year old man are
presented. Previous failed reconstruction for the urethral stricture lead to
perineal urethrostomy with urethral openings 6 cm apart. Scarred and hair-
bearing perineal tissue was unusable for urethral reconstruction. An
asymmetrical wider part of the preputial flap was inserted between the two
mobilised urcthral stumps and anastomosed to them with two continuous
hockey stick suture lines. With this manoeuvre the continuity of the urethra was
restored and the urethra was then completed with standard onlay overlapping of
the flap.

RESULTS: Postoperative course was uneventful, 18 months later normal
uroflowmetric parameters could be assessed. Until now this technique has been
used in 30 patients with a complex urethral stricture or hypospadias, 3 (10%)
permanent complications have been encountered. In another 9 patients the
combined tube-onlay flap was used with higher complication rate (44%).

CONCLUSIONS: Inlay-onlay urethroplasty may replace the tubularized
island flap procedure or the two-stage repair in patients with a missing urethral
segment. The del(.(Ld technique is easier to perform and had low complication
rates.

INTRODUCTION AND OBJECTIVES: Varicocele is found in
approximately 15 per cent of the general male population. Different studies
have demonstrated that it is associated with a progressive and duration -
dependent decline in testicular function.

The association ol varicoceles and male infertility has been well documented.

MATERIAL AND METHODS: The authors reported of their experiences of
237 varicocele operations (32% uni, 68% bilateral) associated with testicular
biopsy. The correction of these lesions is an important therapeutic procedure for
many infertile men. The authors introduce their new techniques for varicocele,
including microsurgery. A subinguinal approach is presented for correction of

varicoceles which combines microdissection of the spermatic cord. This :
method has several advantages. :

RESULTS: Complication is 3/237 (2 inflammations, 1 hydrocele). The |
amelioration of spermogram depends, that the varicocele associated with
obstruction or not.

CONCLUSION: The incidence of complications can be reduced by employing
microsurgical techniques and on a long term this method proves to be the most
successful with infertile men.
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EPIDIDYMAL SPERM ASPIRATION FOR OBSTRUCTIVE
AZOOSPERMIA BY USING A MICROPUNCTURE TECHNIQUE

Hibi Hatsuki, Yamamda Yoshiaki, Honda Nobuaki, Fukatsu Hidetoshi
Department of Urology, Aichi Medical University, Nagakute, Japan

Yamamoto Masanori
Division of Urology, International University of Health and Welfare, Tochigi,
Japan

Asada Yoshimasa
Nakajima Clinic, Aichi, Japan

INTRODUCTION AND OBJECTIVES: We have developed a new sperm
collection method by epididymal micropuncture to obtain uncontaminated
spermatozoa for ICSI for patients with obstructive azoospermia. We show the
iechnique of epididymal micropuncture.

MATERIALS AND METHODS: Under local anaesthesia, the testis and
:pididymis were exposed through scrotal incision, and stabilised in a testicular
1older with the aid of 2% agar. The epididymal micropuncture was performed
ising a micropipette placed in a micromanipulator. Aspirated spermatozoa were
wupplied for ICSI.

RESULTS: The volume of epididymal fluid obtained 12 to 980 pl (mean 91
1l). Sperm concentration ranged from 0.1 to 269 million (mean 44 million).
sjperm motility ranged from 0.1% to 80%. In 1997, a clinical pregnancy rate of
bout 50% was achieved.

CONCLUSIONS: Our epididymal micropuncture technique is atraumatic,
incontaminated, easily sealed and ensures the possibility of future repeated
uncture attempts.

LA PEYRONIE DISEASE: CORPOROPLASTY USING VENOUS
PATCH

Zucchi Alessandro, Mearini Ettore, Mearini Luigi, Vivacqua Carlo, Salomone ;r
Umberto. Porena Massimo

Urology Department, University of Perugia - Italy

In corporoplasty with autologous material the plaque is usually excised and a
graft inserted. Results in terms of conserved potency are good and post-J
operative morbidity is minimal. The ideal patch should have important featurc;‘
as flexibility, availability, low cost, rapidity of healing and good tissue
acceptance. Venous tissue appears to have all these requisites. Technically:in
corporoplasty full plaque excision, which requires a large graft patch, is not|
always necessary. In fact results overlap with those of plaque incision which no
only reduces tunica albuginea traction but also requires a much smaller graft]§
patch. We describe a technique which combines plaque incision with’
autologous graft. After degloving, a transversal cavernotomy on to the plaque is i 3
performed to obtain complete sectioning of the fibrotic tissue and landmarks am{ Y

placed on incision margins. 10 cm of saphenous vein are isolated and:
detubularized and placed on the tunica albuginea defect with the cndolhchnl‘
side towards the cavernous tissue. Interrupted sutures ol polyglycolic acid nre‘ 2
used to anchor the venous patch graft. After the evaluation of residual curvature, |
if the graft is inable to straighten the penis, plication with non-absorbablc} *
sutures in the controlateral corpus may be necessary. The technique is easy and:
quick, The autologous material is readily available and elastic enough to]f{
support erectile tissue tension. The patch can be modelled to the different forms;
required without any great difficulty, but one important point to bear in mind_ik‘ o
lh.\t lhe vein gmﬁ should be wide enough to .lvoid retmclion which oceurs afléq

QLVLr-ll monlh\ to ensure c.wunov\l reabilitation.

ir Urol 1999; 35 (suppl 2): 1 - 196




THE ROLE OF MICROSURGERY IN THE TREATMENT OF VARICOCELE

E. ERDEI J. TRITTO, A. LAKI, G. ARVIS, J. ROZSAHEGYI, AKARSZA, M.-O.
NORTH

Haynal Imre University of Health Sciences, dept. of Urology, Budapest, Hungary and
Centre d’Andrologie de Paris, Paris, France

INTRODUCTION AND OBJECTIVES

Varicocele is found in approximately 15 per cent of the general male population. Different
studies have demonstrated that it is associated with a progressive and duration-dependent
decline in testicular function. The association of varicocele and male infertility has been well
documented.

MATERIAL AND METHODS

The authors reported of their experiences of 237 varicocele operations (32% uni, 68%
bilateral) associated with testicular biopsy. The correction of these lesion is an important
therapeutic procedure for many infertile men. The authors introduce their new techniques for
varicocele, including microsurgery. A subinguinal approach is presented for correction of
varicocele which combines microdissection of the spermatic cord. This method has several
advantages.

RESULTS

Complication is 3/237 (2 inflammations, 1 hydrocele).The amelioration of spermogram
depends, that the varicocele associated with obstruction or not.

CONCLUSION
The .incidence of complications can be reduced by employing microsurgical techniques and
on a long term this method proves to be the most successful with infertile men.
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Abstract

The authors have performed testis biopsy on 21 male patients according to
the pre-designed protocol. The biopsy has been carried out from scrotal
excision, with the exposure of both testis with microsurgical method. The
results have been evaluated according to the spermogram groups.
Correlation of FSH values and histological appearance of both testis was
analyzed. Their method and experiences have been evaluated the
effectiveness of assisted reproduction.

Figure 1

Introduction

Evaluation of testicular biopsies for the treatment of male infertility was
started in the late 1930-s.

Charny, Hotchiss and Engle have performed the first testicular biopsy. The
first papers in this topic (3, 6) were published by them between 1940-42.
Testicular biopsy was believed a completely known as examination method.
The technique was described and the method was used by everyone
interested in male infertility (1, 9, 10, 13).

The basic method in the diagnosis of male infertility is the sperm
examination. However it in many cases it gives no information for the
spermium producing capacity of the testis, like by azoospermic and gravis
oligozoospermic patients. In cases like this testicular biopsy is an essential
method. The basic method of histological examination remained unchanged
but because of the developing of the science some rules should be reviewed.
The role of testicular biopsy was also changed by the development and
widespread use of assistant reproduction techniques (15).

It is a well-known phenomenon among the specialists dealing with assisted
reproduction that the number of deliveries decreases in many countries, in
some countries it has reached the critical level. This tendency is to see in
Hungary as well.

With the development of reproduction techniques new methods like micro-
assisted methods presented to help human reproduction (14). The most
modern technique called ICSI combined with the sperm extraction directly
from testicular tissue (TESE, Devroey 1995) has given a new role



improving its importance. It has not only a diagnostic value but a
therapeutic as well (17).

Materials and methods

In our institution testicular biopsy was performed by 23 men between 1997
and June 1998. We evaluated 21 of them. The examination of patients
followed a prescribed managemeent which included anamnesis, physical
examination, sperm analysis, scrotal ultrasound, hormone levels and genetic
examination (20).

The distribution of the patients according the spermogram and
spermatocytogram are shown in Table 1. The rate of azoospermic and
severe oligozoospermic patients visiting our andrology clinic was 38%. In
the oligozoospermic group (57%) the sperm concentration was less than 12
million/ml.

Table 1.

Technique of testicular biopsy:

The method used by the authors is a bilateral open surgical biopsy
technique. Scrotal exploration is performed with an incision in the line of
the raphe. By scrotal exploration the advantages of perioperative diagnostics
can be used (5), the turgor and the state of the epididymis can be recorded.
Changes which remain hidden for the imaging techniques can also be seen
(18). The more accurate grading of varicocele is also possible. By more than
the third of the patients the sperm analysis showed severe alterations, so the
additional diagnostic information gained by scrotal exploration is extremely
useful. Two biopsy samples are taken from both testis usually from the inner
upper and lower outer quadrant using atraumatic microsurgery. The pre-
designed protocol was changed only if the method described above cannot
be carried out. For the testis incision 6/0 atraumatic resorbable suture, for
the tunica 5/0 atraumatic resorbable suture is used.

Our previous cooperation studies with foreign andrological centre showed
that the spermatogenesis in the testis is inhomogenous, so the multiple
biopsies taken from different sites give additional information. The aim of
this study is to clarify the differences of the samples taken from different
sites and the correlation of the histological appearance and the FSH levels.
Results

Data were evaluated by groups according to the spermogram.

The azoospermic group consisted of 4 patients, all of them with a karyotype
of 46 XY. The FSH levels and histology results are summarized in Table 2.
The FSH levels ranged between 7,2-24,5 U/l, so there were patients with
normal, mildly and severely increased FSH levels. One of the azoospermic
patients Sertoli Cell Only Syndroma (SCOS) in all of his 4 samples (see

figure 2).



In another case there was no evidence of mature spermatozoa in any sample
of one testis, histology showed early maturation arrest. (see figure 3)

In the other testis decreased spermatogenetic activity was present with
mixed maturation arrest (12). By the highest FSH level in 3 of the 4
quadrant of the 2 testis there was no mature spermatozoa, but maturation
arrest could be seen. In the forth quadrant histology concerned normal
spermatogenesis. Table 2 shows the FSH levels and histological appearance
of the azoospermic patients. The % value shows that the biopsy sample
taken from the actual location howmany % represents the histological
picture.

Table 2., Table 3., Table 4.

The number of our severe oligozoospermic patients was also 4. By this
patients the sperm concentration was less than 5 million/ml. The karyotype
was 46 XY by all of them. Data are shown in Table 3. By two of them all
samples showed decreased spermatogenesis with early and late maturation
arrest, see figures 3 and 4.

In one case with increased FSH level in one of the 4 biopsies (left testis
lower outer quadrant) sufficient spermatogenesis was found without
maturation arrest.

The moderate oligozoospermic group consisted of 12 patients. In our cases
sperm concentration was less than 12 million/ml (ranged 5-12 million/ml)
The FSH level was normal in 11 of the 12 cases. By 8 of the 12 patients
normal spermatogenesis was present with no maturation arrest (see figure
5).

The distribution of spermatogenesis was homogenous with an average
number of spermatozoa ranged 24-33/tubule. In 4 other cases the
spermatogenesis was inhomogenous with a variable amount of
spermatozoa/tubule. This value ranged 0-37 and maturation arrest and
decreased spermatogenesis was also present (13).

One patient presented with asthenoteratozoospermia with normal sperm
count and FSH level. Histology showed normal spermatogenesis with no
evidence of maturation arrest (figure 5)

Discussion

Since the introduction of intracytoplasmic sperm injection theoretically one
spermatozoa in enough to fertilize th ovum. In azoospermic and severe
oligozoospermic patients the fertilizing spermatozoa can be extracted
directly from the testis (14, 19). Some authors have reported successful
fertilization by round spermatide, most specialists suggest mature elongated
spermatozoa for the micromanipulation. There are more criteria to fulfil for
the start of the development of a healthy embryo, for the occurance of
biological pregnancy and the delivery of a healthy baby. If these criteria are
not fulfilled, only in vitro fecondation occurs after the micromanipulation.
The most pricipal criterion is the presence of good quality germ cells from
both maternal and paternal side. Spermatozoa need sufficient hormone



levels and stable microenvironment (11) for their development. The
sufficient microcirculation of testicular tissue is essential. The state of
microcirculation is diagnosed from the testicular biopsy, so surgical
correction is an important point of the therapy (2, 20)

Conclusions

Our results and other internationally known authors results confirmed that
high FSH level is not a contraindication of testicular biopsy (15, 17). By a
high (more than the double of the normal FSH level) at least in one of the 4
samples satisfactory spermatogenesis could be found (5).

Although we have just a low number of cases, our tables show that there is
no linear correlation between the increase of the FSH level annd the grade
of the tubular damage. (see Tables 2 and 3).

In our opinion by infertile males diagnostic testicular biopsy should always
done before the therateutic one (20). Histology helps to clarify the
functional state of the testis. Our and international data suggest that one
sample is not enough for the correct evaluation of testicular function.
Multiple diagnostic sampling gives the opportunity to find the optimal site
where the therapeutic sample for fertilization should be taken from.

In the examination of couples involved in the fertilization program the
histologist plays an important role. Interdisciplinary teamwork improves the
effectiveness of his work.

High quality collaboration of the involved specialists is important for the
effectiveness of assisted reproduction techniques. But even by the use of the
most sophisticated methods we should not forget that successful therapy
may only follow an adequat diagnosis.
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Figure 1,

Schematic picture of testis biopsy
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Figure 2.

Sertoli Cell Only Syndrome, haematoxilin-eosin, 300x magnification
Figure 3. Early maturation arrest, haematoxilin-eosin, 300x magnification.
Figure 4. Late maturation arrest, hamatoxilin-eosin, 300x magnification.

Figure 5. Normal spermatogenesis, haematoxilin-eosin, 300x magnification.



Table 1

Distribution according spermogram

group Number of cases | concentration
I Azoospermia 4 0-0,9
IL Severe 4 1-4,9
oligozoospermia
TIL Oligozoospermia |12 5-12
IV. Astheno- 1 >20
teratozoospermia
(with normal
sperm count
Total 21
Table 2
Azoospermic patients, FSH values and histology
Number of patients:4/21, karyotype 46XY
N FSH Histological | Appearance
U/l Left testis Right testis | Quadrant
1 12,9 removed 34 Upper-inner
3 17,1 SCO 100% [SCO 100% | Upper inner
SCO 100% [SCO 100% |Lower outer
10 7,2 0 (stc) 100% [7 (std) 30% | Upper inner
0 (stc) 100% |8 (stc) 5 % Lower outer
15 24,5 0 (stc) 100% |0 (stc) 100% | Upper inner
0 (stc) 100% {23 60% Lower outer

Stc: spermatocyte, std: spermatide




Table 3

Severe oligozoospermic patients, FSH and histology
Number of patients:4/21, karyotype 46XY

N FSH histological [ Appearance
U/l Left testis Right testis | Quadrant

4 5,9 0 100% 0 100% Upper inner
27 (std) 77% {8 10% Lower outer

9 27,5 0 100% 0 100% Upper inner
23 100% 0 (stc) 100% | Lower inner

13 8,5 0 100% 13 84% Upper inner
- 37 100% Lower outer

21 7,8 - 8 (stc) 60% | Upper inner
- 2 (stc) 35% | Lower outer

Stc: spermatocyte, std: spermatide

Table 4

Oligozoospermic patients, FSH values and histology
Sperm concentration <12 M/ml

Number of patients 12/21

Normal FSH 11/12

karyotype 12/46 XY

Without maturation arrest

8/12 (2,5,11,16,17,18,19,20)

histology: even distribution, sufficient
spermatogenesis in all samples (24-33

spermatozoa/tubule

With maturation arrest

412, (6,7,8,14)

histology: inhomogenous distribution,

spermatozoa/tubule ranged 0-37






