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Abbreviations 

ATS 

IVF 

ART 

ICSI 

PESA 

OATS 

MESA 

TESE 

HE 

ol igo-astheno-teratozoospermia 

as theno-teratozoospermia 

test icular sperm extraction 

microepididymal sperm aspirat ion 

percutan epididymal sperm aspirat ion 

in vitro fer t i l izat ion 

intracytoplasmic sperm inject ion 

assisted reproduction technique 

haematoxylin eosin 

Introduction 
General aspects and history 

According to demographic data the populat ion of Europe is decreasing. The 

international data of the Hungarian Central Statist ical Off ice show that this 

tendency can be observed in well-developed Western European countries as 

Luxembourg, the Nether lands or France and in the countries of the Eastern 

European region as Russia, Bulgaria, Romania and Hungary either. The 

"greying" of the populat ion leads to economic and social problems, which are 

striking in Hungary as well . 

One of the reasons of the populat ion reduction is that the number of 

spontaneous births has fal len back. There are more and more childless 

marriages due to fer t i l i ty problems. In the early t ime of invest igat ions of 

infert i l i ty primari ly the female partner was examined and treated. Recently it 

is well known that in 30% of the infert i le marriages the male partner is alone 

responsible for the infer t i l i ty , in 30% exclusively the female and in 40% both 

of them. [4]. The amount of viable spermatozoa in the ejaculate of the normal 

male populat ion shows a tendency to decrease. 

The two main et iologic problems that lead to male infer t i l i ty are obstruction 

of the seminal vasa and spermatogenetic fai lure. Both categories can be 
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divided in more subgroups. By obstruction the spermatogenesis of the testes 

is normal but seminal vasa are blocked and the ejaculate contains no spermia 

at all. The reason of obstruct ion can be: 

• developmental anomaly 

• cystic f ibrosis 

• previous inf lammation. 

By spermatogenetic fai lure ejaculate contains no spermia because they are not 

produced by the test is . The cause of that may be: 

• genetical (Kl inefe l te r ' s syndrome, delet ion of chromosome Y) [2,11] 

• endocrinological (diseases of the hypothalamo-hypophyseal system or 

the adrenals) 

• vascular (oxygen supply of testis is insuff ic ient , for example torsion of 

the testis or varicocele) [17,37] 

• previous damage of germ cells ( irradiat ion or chemotherapy in clinical 

history) 

• occupational (vibrat ion damage or toxic agents at work) 

Any of the problems listed above may result azoospermia but the treatment is 

completely d i f ferent . There are therefore important reasons to investigate the 

causes of male infer t i l i ty . 

Varicocele is one of the most common reasons of fer t i l i ty problems in men 

[17]. The dilatat ion of the veins of the plexus pampini formis was described 

first by Ambroise Pare in 1541. For the pathogenesis of the disease there are 

several theories ( insuff ic iency of the valves in the internal spermatic veins, 

different inf low angle of the right and lef t test icular vein, anastomoses 

between the lef t and right test icular veins). The first surgical correction 

methods of varicocele originate f rom the beginning of the last century. More 

recently (in the 1970's) microsurgical methods were developed [18, 19]. 

Another method of interventive treatment is angiographic embolisat ion or 

sclerot isat ion of the spermatic vein. According to the l i terature varicocele 

repair may improve semen quality [7]. 
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Development of the advanced methods of assisted reproduct ion helps more 

and more previously infert i le couple to achieve pregnancy. According to 2002 

data 1,5% of the babies born in Hungary was conceived by using of ART 

(assisted reproduct ion technique) . The methods avai lable for that are those of 

homologous or heterologous insemination, in vitro fer t i l isat ion (IVF) or 

intracytoplasmic sperm inject ion (ICSI) [1, 25, 27, 33]. 

ICSI was developed in 1992 by Palermo and since 1994 it is successful ly 

performed in Hungary as well [25]. Viable spermatozoa or spermatides can be 

used for these techniques not only f rom the ejaculate but also f rom the 

epididymis (microepididymal sperm aspirat ion-MESA, percutan sperm 

aspirat ion-PESA) or testis ( test icular sperm extract ion-TESE) as well [1, 28, 

29, 33]. These time and money consuming techniques might only be used by 

cases when they are really needed. By azoospermic individuals f i rs t evidence 

of spermatogenesis should be proven in the testis [3]. The only way for this is 

histological evaluation of test icular biopsies [30, 32]. Test icular biopsy is 

also essential to elucidate the etiology of infert i l i ty (obstruct ive or test icular 

fa i lure) and to detect the amount of normal spermatozoa produced in the testis 

[12, 15, 28, 33, 34, 40]. Evaluat ing test icular biopsies in the treatment of 

male infert i l i ty began in the late 1930's. Charny [6] and Hotchkiss [16] 

carried out the f irst test icular biopsies. They published the f i rs t papers on this 

topic between 1940-42. The technique of the operat ion to gain biopsy 

specimen and its histological evaluation has made a great evolution since 

then. Double bilateral test icular biopsy was introduced using microsurgical 

method [10, 14]. For histological report the Johnsen score has been 

developed. 

Management of infer t i le male patients 

Management of infer t i le couples requires mult idiscipl inary teamwork [4, 22]. 

The team includes andrologist , radiologist , genetist , gynaecologist and 

pathologist . The first step is a complex examinat ion of both male and female 
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partner to evaluate the cause of infert i l i ty and in order to choose fur ther 

diagnostic and therapeutic procedures. 

At f irst a complex andrological examinat ion is carried out by childless men. 

Physical examinat ion detects test icular volume and turgor, evidence of any 

palpable alteration of testis, epididymis or vasa (for example varicocele) [13]. 

Presence of focal changes and obstruct ions are diagnosed by test icular 

ul trasound. Color Doppler is used to grade varicocele [9], which is one of the 

main reasons of male infert i l i ty [26]. 

Semen is taken for morphological examinat ions. Quantity and quality 

(viscosity, concentrat ion, and pH) is checked. Number of viable spermia is 

counted. Morphological changes of sperm cells (head, body, tai l) are detected 

light- and electron microscopical ly [20]. Rate of moving spermia is recorded 

at start, af ter one and two hours. Movement abnormali t ies are also detected 

by the light microscope. 

Blood is taken for clinical pathological , molecular biological and genetical 

examinat ions. Hormone levels (FSH, LH, PRL, testosterone) should be 

checked, too. Molecular biological examinations are used to detect 

microdelet ions of chromosome Y (AZF a, AZF b, AZF c, SRY, ZFY) [31]. 

Presence or absence of Barr body and karyotype is examined by genetist . 

Having evaluated the results of f irst step examinations, fur ther diagnostic and 

therapeutic plan is to be made. 

The treatment can be surgical, conservat ive-including hormonal , or using of 

an ART method, which also might need surgery for sperm retr ieval . Among of 

operational possibi l i t ies reconstruct ion of seminal vasa, var icocelectomy and 

orchidopexyjcan be listed. Conservat ive treatment includes cure of possible 

Tnfgt r t ions^(ant ib io t ics , nonsteroid ant i inf lammatory drugs), using of 

call icrein, pentoxyphi l l in , mast cell blockers or vi tamins. Applying of 

hormonal t reatment (androgens or gonadotropins) is helpful in azoospermia 

caused by endocrine disorders. Assisted reproduction techniques and sperm 

retrieval techniques are listed above. 
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Aim of the s tudy 

The aim of this s tudy is to descr ibe how h i s topa tho log i s t can par t i c ipa te in 

this mul t id i sc ip l ina ry t eamwork . 

Concerning the etiology 

• What kind of addi t iona l i n fo rma t ion can h i s to logy give about the 

e t io logy of in fe r t i l i ty , espec ia l ly of azoospe rmic cases? 

• Are these changes i r r eve r s ib le? 

Concerning the homogeneity 

• Are there any foca l d i f f e r e n c e s of spe rma togenes i s ? 

• Which loca t ion shows bes t -p rese rved spe rma togenes i s ? 

Concerning the treatment 

• What could be the next the rapeu t ic step to choose? 

• Can hormona l t r ea tment or va r i coce lec tomy improve spe rma togenes i s at 

this pa t i en t? 

• Is there any chance of success fu l sperm re t r i eva l? 

• Which method of sperm re t r ieval and ass is ted r ep roduc t ion is to be 

used? ^ — 

• Which is the opt imal locat ion of later t he rapeu t i c /b iopsy? ) C 

/NI s ? ^ 

11 



Mater ia l s and methods 

Pat ients 

Mul t ip le t es t i cu la r b iops ies of 154 young men were eva lua ted h i s to log ica l ly 

[10]. By 143 of them bi la tera l double b iopsy was carr ied out accord ing to our 

pro tocol seen be low. In four cases one of the four b iopsy samples was 

i n su f f i c i en t , only three could be eva lua ted . Seven pa t ien ts had only 2 b iops ies 

f rom the same tes t i s . By four of them the other side was not opera ted because 

of severe a t rophy. By two other cases one tes t is was removed ( seminoma or 

embryona l ca rc inoma in c l inical h is tory) . The remain ing one indiv idual had 

congeni ta l aplas ia on the lef t s ide. Four of the 154 pa t ien ts had more than 4 

b iops ies (one 6, three 5). By one person the andro log i s t decided to take 5 

b iops ies by the opera t ion . By the other three one or two b iops ies was proved 

insu f f i c i en t h i s to log ica l ly so rebiopsy was carr ied out f rom the same locat ion . 

The d i s t r ibu t ion accord ing to the c l in ical ca tegor ies is summar ized in table 1. 

Table 1. 

Distribution of patients according to 
clinical diagnosis 

^ \ t 

The ma jo r i t y of the pa t ien ts examined were azoospermia (91) . The mean age 

of this group was 31 ,8+ / -5 ,86 years . In these cases the e j acu la t e conta ined no 

spermia at all. Severe o l i gozoospe rmia coexis ted with morpho log ica l and 

movemen t abnormal i t i e s of the spermia : o l i go -a s theno - t e r a tozoospe rmia 

(OATS) . The spermium concen t ra t ion of the e jacu la te ranged 0,1-5 

mi l l ion /ml . In the mater ia l in ques t ion 29 men presen ted with OATS. The 

mean age of them was 32 ,7+/ -6 ,7 years . In o l igozoospe rmic pa t ien ts the 

amount of spe rma tozoa was 5 ,1-20 mi l l ion /ml . There were 28 

^ ^ ¿ A r r A T ? 
I azoosp • OATS • oligozoosp • ATS • anejac • norm 
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o l igozoospe rmic cases de tec ted . The mean age of them was 29,71 + / -6 ,48 

years . N o r m o z o o s p e r m i a indica ted by more than 20-mi l l ion spermatozoa /ml 

e jacu la te and only one n o r m o z o o s p e r m i c pat ient was recorded . He was 19 

years old. In three other cases the spermium concen t ra te of the e j acu la t e was 

normal , but morpho log ica l and movemen t abnormal i t i e s of the spermia were 

de tec ted so they be longed to the a s theno - t e r a tozoospe rmic (ATS)ygroup. Their 

age was 33 ,33+/ -5 years . Two pa t ien ts su f f e r ed of ane jacu la t ion , one of them 

had spine cord in jury and the other had semicas t ra t ion and chemotherapy in 

c l in ica l h is tory . Both of them were 34 years old. 

Ajnong the 154 ind iv idua l s examined 61 presen ted coexis t ing var icoce le . In 

17 cases it was uni la te ra l and in 44 b i la te ra l . For g rad ing of va r icoce le a four 

grade complex c l in ico - rad io log ica l scale is used which is summar ized in table 

2. 

Table 2. 
( 

Grading of var icoce le 

Grade Pa lpab i l i ty Va l sa lva Doppler 

1 Not pa lpab le + / - + 

2 Pa lpab le only in s tanding 

pos i t ion 

+ + 

3 Pa lpable in s tanding and lying 

pos i t ion 

+ + 

4 Pa lpab le in s tanding and lying 

pos i t ion 

+ 

All uni la tera l va r i coce le s were detected on the lef t s ide. The grade 

d i s t r ibu t ion was as fo l lows ( table 3.): two grade 2, 11 grade 3 and four grade 

4. By all but one b i la tera l va r i coce les r igh t - s ided symptoms were same or 

lower grade than lef t s ided. The grade d is t r ibu t ion of lef t side was as fo l lows : 
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one grade 1, three grade 2, 33 grade 3 and 24 grade 4. On the r ight side three 

grade 1, 20 grade 2, 19 grade 3 and only two grade 4 cases were recorded . 

Table 3. 

Distribution of varicocele patients by 
grade 

Z- M 4 
• grade 1 • grade 2 a grade 3 • grade 4 

Technique of t es t i cu la r b iopsy 

Bi la tera l t es t i cu la r b iopsy was carr ied out under genera l anaes thes ia us ing an 

opera t ion mic roscope Leica Wild (magn i f i ca t ion 3 -15x) . Scrota l exp lora t ion 

was made with an inc is ion in the l ine of the raphe. By the exp lora t ion the 

turgor and s tatus of the tes t i s and ep id idymis was checked . Two b iops ies of 1 
3 . . . . 

mm using the a t raumat ic mic rosurg ica l method were taken f rom each tes t is 

( f rom the upper inner and lower outer par t ) [18]. For c los ing of the wounds 

4-0 Monocry l was used. 

Handl ing of spec imens 

Samples were f ixed in Bouin ' s f ixa t ive or bu f f e r ed fo rma l in for 15 hours at 

room tempera tu re . Af t e r p a r a f f i n embedd ing four sec t ions of 3-4 pm were cut 

and s ta ined by HE. 

His to log ica l eva lua t ion 

By repor t ing fo l lowing data were g iven: [21,36] 

1. The number of round shaped tubules present in the s l ides examined 
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2. The percentage of the tubules showing spermatogenesis (spermatogenet ic 

activity) 

3. The number of mature spermatozoa counted in 10 round shaped tubules. 

4. Thickness of tubular wall . The severity of atrophy was evaluated with a 

quali tat ive method based on the thickening of the tubular walls. A three-

grade scale (mild-moderate-marked) was used. The presence of completely 

hyalinised tubules always indicated a marked atrophy. 

5. Pathological changes in the interst i t ium (blood vessels , Leydig cells etc.) 

6. Desquamation of the germinal epithelium 

7. Evidence of maturat ion arrest was described. The type and stage of 

maturat ion arrest (early or late, complete or incomplete) was also recorded 

Statistical evaluation 

Examining for histological distr ibution the grouping variable was the clinical 

diagnosis . From the number of mature spermia counted in 10 round shaped 

tubules average, standard deviation and variat ion coeff ic ient , level of 

s ignif icance (one way ANOVA) were calculated. 

The 61 varicocelic cases were also evaluated according to the varicocele. In 

this context the grouping variable was the grade of the varicocele. Lef t - and 

right-sided cases were not separated. Spermatozoa numbers of one testis (two 

biopsy samples) were summarized, f requency tables and histograms were 

created. Correlat ion of histological f indings and grade of varicocele was also 

invest igated. Another examinat ion was made to compare spermatogenetic 

activity of uni- and bilateral varicocelic cases with each other and 

nonvaricocel ic control cases (f ive obstructive azoospermic patients) . For this 

reason a percent d i f ference f rom the spermatozoa numbers counted in 10 

round shaped tubules for each testis was calculated using the fol lowing 

formula: (a-b)/ ( a+b)x l00 . Values a and b are spermatozoa numbers counted 

in 10 round shaped tubules in the upper inner and lower outer quadrant of the 

same test is . From this percent d i f ference average and standard deviat ion were 

calculated. 
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Resul t s 

Six pa t ien ts were exc luded f rom the study because of the poor qual i ty of at 

least three b iops ies . One of them su f f e red of ane jacu la t ion the other f ive were 

azoospe rmic . To eva lua te the inhomogene i ty among the c l in ical d iagnos i s 

g roups , level of s ign i f i cance was ca lcu la ted . P va lue was lower than 0,001 

which showed the mean of spe rmatozoa numbers were s ign i f i can t ly d i f f e r en t 

among the groups . 

E t io logica l d i s t r ibu t ion of the d i f f e r en t pa t ient groups 

His to log ica l d i s t r ibu t ion is summar ized in table 4. 

Table 4. 

S C ^ / 

Near ly the half (42 pa t ien ts ) of the 86 azoospermic person showed a 

combina t ion of ma tu ra t ion arres t and a t rophy on h i s to logy . 18 pa t ien ts 

p resen ted only a t rophy ( f igure 1) whi le 11 exc lus ive ly matura t ion arrest 

( f igure 2, 3). A rare h i s to log ica l cond i t ion , Sertol i Cell Only syndrome 

( f igure 4) was found at two cases . Normal spe rma togenes i s ( f igure 5) with no 

pa tho logica l changes was de tec ted in 13 pa t ien ts . 

Histological distribution of 
azoospermic cases 

tâ a/ ^ 
• atrophy • maturation arrest • combined • SCOS • normal 
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Figure 1. : Marked a t rophy . The tubula r wal ls are th ickened , some tubules are 

comple te ly hya l in i sed (a r row) . The number of germ cel ls is decreased . HE, 

50x 

Figure 2. Ear ly ma tu ra t ion arrest . The hypoce l lu la r tubu les show normal wall 

th ickness . Among the Sertol i cel ls p r imer spe rma tocy te s (a r row) are present , 

there is no ev idence of later s tage germ cel ls . HE, 120x 

Figure 3. Late ma tu ra t ion arres t . The tubu les are more ce l lu lar . 

Spe rma togenes i s is b locked in s tage of round spermat ids . No mature spermia 

are seen. HE, 120x 
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Figure 4 . S C 0 S . The wall th ickness is normal ; the tubu les are l ined by Sertol i 

ce l ls . There is no ev idence of germ cel ls at all . HE, 300x 

of p recursors and mature spermia is seen in regular a r r angemen t . HE, 120x. 

Et io logy accord ing to h i s to log ica l appearance of OATS pa t ien ts is shown in 

table 5. 

Table 5. 

?Cf 

Histological distribution of OATS 
cases 

• atrophy • maturation arrest a combined • normal 
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In this group a t rophy combined with ma tu ra t ion arres t was found in 15 men, 8 

pa t ien ts p resen ted only a t rophy. Pure matura t ion arres t was detected in two 

cases whi le p rese rved spe rma togenes i s in four . 

His to log ica l d i s t r ibu t ion of Ol igozoospermie g roup is summar ized in table 6. 

Table 6. 

Histological distribution of 
Oligozoospermie cases 

• atrophy • maturation arrest • combined • normal 

The ma jo r i t y of the group (13) also showed the combina t ion of a t rophy and 

matu ra t ion ar res t . Pure a t rophy was detec ted in eight pa t ien ts . Only 

matura t ion arrest was present in the b iops ies of two cases . The remain ing f ive 

men showed normal spe rma togenes i s . 

Two of the ATS pa t ien ts presented preserved spe rma togenes i s , the third 

deve loped a t rophic changes . The only man su f f e r i ng of anejacu la t ion showed 

a combina t ion of a t rophy and matu ra t ion arres t . In the tes t is of the s ingle 

normozoospermic pa t ient p rese rved spe rma togenes i s was de tec ted . 

The ques t ion conce rn ing inhomogene i ty 

To prove the u s e f u l n e s s of mul t ip le b iopsy method inhomogene i ty of 

appearance of the d i f f e r en t loca t ion b iopsy samples was examined us ing more 

methods . 

First e t io logical homogene i ty was checked - do d i f f e r en t samples of the same 

pat ient show the same h i s to log ica l a l te ra t ion (matura t ion arres t , a t rophy, 

combina t ion , SCOS or normal ) or not . Resul t s are shown in table 7. 
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Table 7. 

Inhomogeneity according to 
histological appearance 

f do l ^ o o 

azoosp. OATS oligozoosp. 

SI IZ. T-4 

V 3 

I homogenous @ inhomogenous 

43 of the 86 azoospe rmic pa t ien ts presented e t io logica l homogene i ty whi le 43 

not . In the OATS group 22 of the 29 pa t ien ts showed inhomogene i ty and in 

seven cases the e t io logy was same in all of the examined samples . By the 

o l i gozoospe rmic ind iv idua l s 21 was proved e t io log ica l ly i nhomogeneous 

whi le seven ones of the 28 showed homogene i ty . Among the three ATS cases 

two homogenous and one i nhomogeneous was de tec ted . The only 

ane jacu la to ry pa t ien t showed e t io logica l i nhomogene i ty whi le the one normal 

not . 

It was examined in which cases h i s to logy proved i nhomogeneous e t io logy 

using the f i rs t me thod . The resu l t s were the fo l lowing : All SCOS, most of the 

marked a t rophy and some of the cases showing preserved spe rma togenes i s had 

homogenous h i s to log ica l appearance . Most matura t ion arres t and mild a t rophy 

cases presen ted i nhomogeneous occur rence . 

The second method for t es t ing inhomogene i ty is summar ized in table 8. 
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Table 8. 

Inhomogene i ty of spermatogene t i c act iv i ty 

Azoosp. OATS Oligozoosp. 

• Inhomogeneity • Rate of hits a Rate of hits (all) 

The number of b iops ies con ta in ing mature spermia . was given in re la t ion to 

the total number of b iops ies of the pa t i en f^JHomogene i ty ment e i ther there 

was no ev idence of spe rmatozoa in any of the samples or all of the b iops ies 

conta ined spermia . If only some of the b iops ies showed ev idence of 

spe rmatozoa the case was in te rpre ted as1 inhomogeneousT The pe rcen tage of 

i nhomogeneous cases of the par t icu la r spe rmatogram group is shown in the 

f i rs t co lumn. The second co lumn gives the chance of „h i t s " looking all of the 

pa t ien ts of the group. If the examined s ingle b iopsy showed the same resul t as 

the examina t ion of all of the b iops ies of the same pat ient (e .g. there was 

ev idence or absence of spe rma togenes i s in both) , it was in te rpre ted as a „hi t" . 

On the thi rd co lumn the chance of „h i t s " of the i nhomogeneous cases 

( subgroup) of the group is p resen ted , the h o m o g e n o u s p a t i e n t s were exc luded . 

In the azoospe rmic group by 72 persons four samples were eva lua ted . In four 

cases only two, in two cases three , in fu r the r two cases f ive and in one case 

six b iops ies were taken. 33 men had no ev idence of spermia in any of his 
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samples. All biopsies of 29 patients contained mature spermatozoa. 33+29=62 

patients presented homogenous distr ibution. In six cases only one, in 13 cases 

two, in four cases three of the samples showed evidence of spermia. By one 

azoospermic patient six biopsies were taken and f ive of six contained 

spermatozoa. In the azoospermic group 6+13+4+1=24 cases presented 

inhomogeneous distr ibution. The chance of hits in the entire group was 86% 

while in the inhomogeneous subgroup it was only 49,7% 

In the OATS group a single patient had no spermia in any samples while 15 

presented spermia in all of the biopsies so 16 men was found homogenous. 

Four pat ients showed spermatozoa in one, seven in two and two in three 

samples. The inhomogeneous group consisted of 13 people. Taking the whole 

group an 83,6% chance of „hi ts" was detected while in the inhomogeneous 

subgroup the chance was only 47%. 

Every ol igozoospermic patient showed spermatogenesis at least in one 

sample. The homogenous group consisted thus of 18 men individuals who 

presented mature spermia in all of the biopsies. One patient presented 

spermatozoa in one, four in two and four in three of his four samples. By one 

man f ive biopsies were taken and three of them contained spermia. In ten 

cases inhomogeneous distr ibution was detected. The chance of „hi ts" in the 

entire group was detected 85,2% while in the inhomogeneous subgroup in 

appeared 58,5%. 

The anejaculatory patient had no spermia in his biopsies. The ATS and 

normozoospermic men showed evidence of spermatogenesis in all of the 

samples so chance of „hi ts" was 100%. 

For third the inhomogeneity of spermium numbers counted in 10 round shaped 

tubules was examined using statistical methods. The data are summarized in 

table 9. 
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Table 9. 

Average , range and s tandard deviat ion of spermatozoa numbers counted 

in 10 round shaped tubules in our pat ient groups 

500 

400 

300 

200 

100 

0 

-100 

-200 
azo OATS oligo 

T ±196*Std. Dev. 

I I ±1.00*Std. Dev. 

• Mean 

The ATS group cons is ted of 12 samples . Spe rmatozoa numbers ranged 59-626 

with an average of 13 ,0+- /165 ,0 . 376 b iops ies f rom azoospe rmic pa t ien ts were 

examined . In this group the average was only 59 ,4+ / -92 ,3 . Data ranged 0-512 . 

The number of OATS b iops ies was 121, Spe rmatozoa numbers in 10 round 

shaped tubules ranged 0-588 with an average of 122+/-120.4 . The 

o l igozoospe rmic group cons is ted of 112 samples . Data ranged 0-582 with an 

average of 1 52 .7+ / -130 .5 . 

E f f ec t of va r i coce le on spe rma togenes i s 

The spe rma togene t i c ac t iv i ty of the va r icoce l i c cases was eva lua ted in 

cor re la t ion with the grade of the va r icoce le . By all of these men four b iops ies 

were taken. A control group of f ive obs t ruc t ion azoospe rmic pa t ien ts was also 

examined . In all of their samples preserved spe rma togenes i s was de tec ted . 

Spe rma tozoa numbers counted in 10 round shaped tubu les were eva lua ted 

s ta t i s t i ca l ly . 
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The nonvar i coce l i c side of un i la te ra l va r icoce le pa t ien ts was compared to the 

control cases . In the 20 b iops ies of the nonvar i coce l i c control group the 

average of spe rmatozoa numbers ranged 60-512 with an average of 239 ,4+/ -

114,09. In the con t ra la te ra l side of the 17 uni la te ra l va r icoce le cases 

spe rmatozoa count var ied 0-464 with an average of 124,71 -+/-1 1 1,53. 

The average and s tandard devia t ion va lues of d i f f e r en t grades are summar ized 

in table 10. 

Table 10. 

Average and s tandard deviat ion of spermatozoa numbers in corre lat ion 

wi th var icoce le grades . 

GRADE_00 GRADE _1 GRADE_3 
GRADE 0 GRADE 2 GRADE 4 

±1.96*Std. Dev. 
I I ±1.00*Std. Dev. 

° Mean 

By grade 1 va r i coce le spe rmatozoa numbers ranged 0-179 with an average of 

91 ,75+/ -56 ,73 . However , th is data might not be rea l i s t ic because of the low 

number of grade 1 cases (8). In the grade 2 group spe rma tozoa numbers 

ranged 0-626 with a surpr i s ing ly high average of 204 ,87+ / -158 ,51 . However , 

the s tandard devia t ion is the h ighes t in this group. By grade 3 cases 

spe rma tozoa numbers ranged 0-525 with an average of 124 ,19+/ - ! 19,62. 
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Grade-- 4 group showed the lowest spe rmatozoa numbers (0-558, wi th an 

average of 88",75+/-125,29. 

The percen tage of b iops ies con ta in ing no mature spe rma tozoa in the d i f f e r en t 

grade groups is shown on table 11. 

Table 11. 

rcent of biopsies containing no spermatozoa r \ J K r5 

gradeOO gradeO grade2 grade3 grade4 

By grade 00 (control group) all samples showed ev idence of spe rmatozoa . By 

grade 0 in 14,71%, by grade 2 in 19,56%, by grade 3 in 23 ,08%, by grade 4 in 

38 ,46% of the cases no mature spe rmatozoa were de tec ted . 

The d i s t r ibu t ion of spe rmatozoa numbers was examined in every group; 

f r equency tab les and h i s tograms were crea ted . Data are summar ized in table 

12. 
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T a b l e 12. 

H i s t o g r a m of d i f f e r e n t grade v a r i c o c e l e s . 

o O o 
<7 3 8 § <-> o O O _ £ ° ® o S T £ £ J o to 

gradeOO • graded Dgradel agrade2 Bgrade3 Bgrade4 

Cont ro l g roup (g rade 00) cases showed no rma l d i s t r i bu t i on wi th a peak of 

150-200 . N o r m a l d i s t r i b u t i o n ( G a u s s cu rve ) is c h a r a c t e r i s t i c to a s t a t i s t i ca l ly 

h o m o g e n o u s g roup . The re was e v i d e n c e of s p e r m a t o z o a in each b iopsy 

s a m p l e . U n i l a t e r a l v a r i c o c e l e cases (g rade 0) a l so p r e sen t ed no rma l 

d i s t r i b u t i o n but the peak was sh i f t ed to l e f t ( a round 100) and in some samp le s 

no m a t u r e s p e r m a t o z o a could be f o u n d . Grade 1 cases a lso s h o w e d a G a u s s 

curve c h a r a c t e r i s t i c to no rma l d i s t r i b u t i o n . The peak was b e t w e e n 100 and 

150. In th is g roup some b i o p s i e s showed no e v i d e n c e of s p e r m a t o g e n e s i s . In 

c a t e g o r i e s g rade 2, 3 and 4 h i s t o g r a m s p r e sen t ed more than one p e a k , wh ich 

r e p r e s e n t a s t a t i s t i c a l l y i n h o m o g e n e o u s g roup . A second peak appea red at 

zero and the he igh t of th i s peak showed a c lea r i nc r ea se . In the g rade 2 g roup 

two o the r peak are loca ted at 100-150 and 2 0 0 - 2 5 0 . The n u m b e r of da ta is to 

low to dec ide if t he se are rea l ly two sepa ra t ed p e a k s or j u s t one peak . By the 
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grade 3 cases this second peak was shif ted to the lef t (100-150). In this group 

a small third peak appeared by 400. In the grade 4 category even more peaks 

were seen. The highest is represented by cases showing no evidence of 

spermatozoa (at 0), the others at 91-120, 211-240, 391-420, and 571-800, 

respect ively. 

The homogeneity of spermatogenesis was examined using statist ical methods. 

A percent d i f ference was calculated f rom the spermatozoa number counted in 

10 round shaped tubules using the formula (a -b) / (a+b)x l00 . If the testis 

shows homogenous spermatogenesis , the two biopsies contain approximately 

same amount of mature spermia in 10 round shaped tubules, the d i f ference a-b 

(the numerator) is a small number, the percent d i f fe rence is close to zero. In 

an inhomogeneous case only one of the biopsies contains spermatozoa, the 

value of the percent d i f ference is 100. These are the two extremities of the 

percent d i f ference . 

Percent d i f ferences were grouped by the grade of the varicocele, average and 

standard deviat ion were calculated. In the nonvaricocel ic control group an 

average of 21,32+/-12,36 was found. The contralateral side of unilateral cases 

an average of 36 ,55+/ -33 , l8 was seen. Grade 1 cases were excluded because 

of low case number. The percent d i f ference of grade 2 varicoceles was 

surprisingly low (28,46+/-31,31). By grade 3 and 4 an average of 38,41+/-

35,61 and 43,40+7-41,40, respect ively. 
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Discuss ion 

His to logy gives deta i led addi t iona l in fo rma t ion to spe rmatogram. In the 

background of the c l in ica l ly de tec ted azoospe rmia , OATS or o l igozoospe rmia 

d i f f e r en t pa tho log ica l en t i t ies can be encoun te red [34], In some of them 

mature spermia are found in t es t i cu la r t i ssue , in o thers not . The therapy of 

d i f f e r en t a l t e ra t ions is also d iverse . His to log ica l eva lua t ion of t es t i cu la r 

b iopsy can e luc ida te the e t io logy of male infer t i l i ty and helps the andro log is t 

to choose the appropr ia te way of t r ea tmen t . Before i r revers ib le h i s to log ica l 

a l t e ra t ions deve lop , ipsi- and cont ra la te ra l va r i coce l ec tomy can improve 

semen qual i ty [5, 7]. Some obs t ruc t ions of the seminal vasa remained h idden 

on u l t r asound . In these h i s to log ica l ly detected cases r econs t ruc t ion of the 

seminal vasa or TESE can be t r ied . Some of the ma tu ra t ion ar res ts may be 

t reated by hormones [23]. Pa t ients who show mature spermia or at least round 

spe rmat ides in the t es t i cu la r sample are cand ida tes for TESE and IVF or ICSI 

[29, 35]. By o thers who have no spermia in any biopsy at all ( l ike late s tage 

a t rophy or SCOS) there is no reason to apply the t ime- and money consuming 

t echn iques of ART [33]. 

Which method of ART is to choose? By most of the cases the andro log i s t may 

decide for ICSI but by some cases it is not r e commended . Genet ic d i sorders 

( K l i n e f e l t e r ' s syndrome or mic rode le t ions of c h r o m o s o m e Y) also lead to 

fe r t i l i ty p rob lems . By some de le t ions of the region AZFc pa t ien ts may show 

focal spe rma togenes i s . Their genet ic abnormal i t i e s may be inher i ted by the 

ch i ldren [8, 11, 24] . By the use of ICSI a s ingle ovum is fe r t i l i zed by a s ingle 

spermium so the chance of natura l compet i t ion is exc luded . By genet ic 

d i sorders the use of IVF is a bet ter choice because of the p resence of na tura l 

se lec t ion poss ib i l i ty . 

The resul ts have proved that the spe rma togene t i c f u n c t i o n of tes tes shows an 

i nhomogeneous d i s t r ibu t ion pa t te rn [30], The rate of i nhomogene i ty yn the 

d i f f e r en t h i s to log ica l groups is not the same. Sertol i cell only syndrome 

showed h o m o g e n o u s d i s t r ibu t ion in every case . The d i s t r ibu t ion of a t rophy 

depends on the sever i ty of the ind iv idua l case. In mild a t rophy, some 
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loca t ions might show re la t ive ly normal h i s to logy whi le o thers marked 

th icken ing of the tubula r wal l s with decreased spe rma togenes i s . In cases of 

marked a t rophy h i s to log ica l appearance is more l ikely to be h o m o g e n o u s with 

a h igher degree of tubular f ib ros i s and no ev idence of germ cel ls . Accord ing 

to our resu l t s ma tu ra t ion arres t f r equen t ly shows an inhomogeneous 

d i s t r ibu t ion pa t te rn . A hypothe t i ca l mechan i sm of pa tho log ica l changes seen 

on mic roscop ica l examina t ion might be the fo l lowing : 

• Any worsen ing in the m i c r o e n v i r o n m ^ n t (oxygen or nut r i t ion supply , 

increas ing t empera tu re etc) causes ( f i r s t foca l damage) of germ cel ls . 

(Germ cel ls are more vu lnerab le for these c h a n g e s ' t h a n Sertol i or 

Leydig cel ls) . In this s tage h i s to logy detec ts i n h o m o g e n e o u s pat tern of 

mild a t rophy and/or matura t ion arres t (most ly incomple te or la te) . 

These a l t e ra t ions are revers ib le , when cause is e l imina ted , 

spe rmatogene t i c func t ion recurs . No urgent sperm ext rac t ion and 

c ryoprese rva t ion is necessary . 

At one s tage changes become i rrevers ib le , germ cel ls got more and 

more des t ruc ted , the re la t ive number of Sertol i and Leydig cel ls 

increases , tubula r wal ls become th ickened , lumina obs t ruc ted . On 

h is to logy homogenous severe a l te ra t ions can be seen. If focal 

spe rma togenes i s is still p resent , sperm ext rac t ion and c ryoprese rva t ion 

is needed . 

There is a re la t ive ly high number of normal h i s to logy in every pat ient group 

with mos t ly h o m o g e n o u s d i s t r ibu t ion pat tern . These men have probably some 

obs t ruc t ion of the seminal vasa , which remained h idden for the imaging 

t echn iques . 

Sta t is t ica l eva lua t ion of spe rma tozoa count in 10 round shaped tubules 

revea led that spe rma tozoa count of the e jacu la te showed cor re la t ion to the 

spe rma tozoa count in the b iops ies . The lowest spe rmatozoa numbers (in 

average) was de tec ted in the azoospermic group, the average of OATS, 

o l i gozoospe rmic and ATS b iops ies were h igher . The homogene i ty of data is 

cha rac te r i zed by s tandard dev ia t ion . This value was h ighes t in the ATS group. 
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This might be caused by the low data number (12) . S tandard devia t ion of 

o l igozoospe rmic and OATS b iops ies appeared lower . The lowest s tandard 

devia t ion (most h o m o g e n o u s ) was de tec ted in the azoospe rmic group. 

Taking of mul t ip le t es t i cu la r b iops ies gives more rea l is t ic i n fo rma t ion than 

s ingle ones [3, 10, 14]. Some pa t ien ts showed spe rma togenes i s only in one or 

two samples . Us ing the s ingle b iopsy method these poten t ia l cand ida tes for 

TESE are missed . By eva lua t ing four samples the number of cases t rea tab le 

by ART can be increased . By compar ing of the h i s to log ica l p ic ture of the 

d i f f e r en t samples the opt imal locat ion of the later the rapeu t ic b iopsy can be 

chosen . 

Var icoce le is one of the mean reasons of male in fe r t i l i ty . By worsen ing of 

mic roc i rcu la t ion the decreased oxygen supply and the d i s turbed 

the rmoregu la t ion leads to spe rma togene t i c fa i lu re [24, 39] . Data showed that 

mi lder va r icoce le usual ly causes only late matura t ion arres t or aTrophy. The 

c l in ica l f o l l ow-up proved that these changes might be revers ib le [5,7]. By 

some of the pa t ien ts the th ree -month control examina t ions presented bet ter 

semen qual i ty [19]. High-grade var icoce le cases are most ly charac te r i zed by 
• "««Mmih»-

marked a t rophy (hya l in i sed tubu les , Leydig cell h y p e r p l a s i a ) or ear ly 

matura t ion ar res t . These changes were o f t e h ^ i r r e v e r s i b l e T N a t e r cont ro ls 

showed no cl inical improvemen t [38], The data suggest - that -vdincocele should 

be opera ted the ear l ier the bet ter . 

In uni la te ra l va r icoce le cases compl ica ted with in fe r t i l i ty by va r i coce lec tomy 

double b i la tera l t e s t i cu la r b iopsy was carr ied out . The compar i son of 

tes t icu lar samples of the non-var i coce l i c side to obs t ruc t ive azoospe rmic 

(cont ro l ) males p resen ted in te res t ing data . The s ign i f i can t reduce of 

spe rma togenes i s proved that cont ra la te ra l va r icoce le also has a nega t ive 

e f f ec t on fe r t i l i ty . This is another reason to pe r fo rm va r i coce lec tomy even by 

uni la te ra l cases . 

Data of de ta i led s ta t i s t ica l eva lua t ion of the spe rma togene t i c ac t iv i ty of 

d i f f e r en t grade va r i coce les cases proved that h igh -g rade va r icoce le causes 

decrease of the number of mature spermia in the t es t i cu la r sample . Accord ing 
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to our data two grades do not fi t in this tendency. Grade 1 cases show 

surprisingly low spermatogenetic activity. One explanation of this 

phenomenon is probably the low number of cases. However, grade 1 

varicocele presents no clinical signs, it can be detected only accidental ly. 

These patients visit andrologist because of their contralateral higher grade (3 

or 4) varicocele, which has negative ef fect on the spermatogenetic activity of 

the grade 1 side. Grade 2 cases show surprisingly high spermatozoa numbers. 

The explanation of this phenomenon can be the aim of another study. 

Histograms showed a normal distr ibution suggesting a stat ist ically 

homogenous group by unilateral cases and lower grades. By grade 2 a second 

peak appears by 0. The height of this second peak shows increasing tendency 

with the grade (the number of biopsies presenting no spermatogenesis tends to 

be higher). The number of peaks rises with the grade: the histogram of grade 

2 cases show a two-or three-peak, grade 3 a three-peak and grade 4 a f ive-

peak appearance. The presence of more than one peak proves statist ical 

inhomogeneity of the group. The etiological reason of this phenomenon is 

unknown and requires fur ther examinations. 

The correlat ion of the grade of the varicocele and homogeneity of 

spermatogenesis showed that our control group presented most homogenous 

spermatogenesis . Grade 2 cases again do not fi t in the row - it is the second 

most homogenous. The relat ively high percent d i f ference of contralateral side 

of unilateral varicocele cases is probably caused by the high-grade 

contralateral varicocele. Grade 3 and 4 cases showed striking inhomogeneity. 

With the crescent grade it is more and more di f f icul t to find the most 

preserved area because local d i f ferences of spermatogenesis also increase. 

Summarizing the conclusion of the study it can be established that the 

diagnosis and therapy of male infert i l i ty is a complex problem. Dif ferent 

parts of the whole aspect can be elucidated by d i f ferent examination of 

special is ts (radiologist , clinical pathologist , molecular biologist , genetist and 

his topathologis t) [4, 22]. 
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In the era of new ART techniques histopathological report may become one of 

the most important keystones of the therapy planning. Pathologists should 

therefore part icipate in the work of the reproduct ive team. The new 

requirements of andrologists have changed the histological reporting 

protocol . For this reason specially trained pathologists with great interest in 

andrology are needed. This training should also be organized. 

The negative ef fec t of more and more environmental factors on the 

spermatogenesis is conf i rmed. Mobile phones and computer screens are 

mentioned. The examination of these can be the aim of fur ther studies. The 

results of the researches can be used for prevent ion or development of new 

diagnostic methods. 

By the end of the diagnost ic process the andrologist can synthesize the data 

and choose the most appropriate t reatment for the patient . It is a complex, 

mult idiscipl inary teamwork where histopathologist plays an important role. 

The ef fec t ive work of reproduct ive team might help to stop populat ion reduce 

in the far fu ture . 
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Summary 
Multiple test icular biopsies of 149 young infer t i le men were examined 

histological ly. The distr ibution of clinical diagnosis was the fol lowing: 86 

azoospermic, 29 OATS, 28 ol igozoospermic, three ATS, one 

normozoospermic and one anejaculatory patient . 

Etiological background of every group showed in major i ty combined atrophy 

and maturat ion arrest , fol lowed by atrophy, normal spermatogenesis and 

maturat ion arrest. In azoospermic individuals a low number of SCOS was also 

found. The rate of cases presenting normal histology showed an increase with 

the better spermatograms. 

Looking the etiological inhomogeneity, half of the azoospermic pat ients and 

great major i ty of the OATS and ol igozoospermic men presented di f ferent 

etiology in the samples taken f rom di f ferent locations. All SCOS and most 

marked atrophy and normal cases showed homogenous, while mild atrophy 

and maturat ion arrest cases presented an inhomogeneous appearance. 

Inhomogenei ty of spermatogenetic activity was checked. The chance of 

missing spermatozoa with taking of only a single biopsy was proven around 

15% in all of the patient groups. 

Statistical inhomogeneity: examining the average and standard deviation of 

spermatozoa count in 10 round shaped tubules azoospermic cases presented an 

average of 59,4+/-92,3, while average and standard deviat ion values of OATS 

and ol igozoospermic pat ients was 122+/-120,4 and 152,7+/-130,5 

respect ively. 

61 of the infer t i le individuals presented with coexist ing varicocele. 44 of 

them had bilateral , 17 unilateral varicocele. The grade distr ibution was: grade 

1 four, grade 2 23, grade 3 52, grade 4 26 cases. For control group 4 

obstructive azoospermic men were chosen with normal spermatogenesis in 

both testes. Spermatozoa numbers counted in 10 round shaped tubules were 

examined using d i f ferent statist ical methods. Contralateral varicocele had a 

negat ive e f fec t on the spermatogenesis of the "heal thy" side. The 

spermatogenet ic activity showed a decrease with the increase of the grade 
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(except grade 2 cases). The number of biopsies present ing no evidence of 

mature spermatozoa increased with the grade. Histograms of higher grades 

showed a mult i-peak appearance characteris t ic for statist ical inhomogeneity 

of the group. Higher percent d i f ferences suggesting inhomogeneity were 

found by higher grades (except grade 2 cases). 

Conclusion: Histological evaluation of test icular biopsy gave additional 

information for the andrologist about et iology. Concerning inhomogeneity all 

of the methods used confirmed that etiology and spermatogenet ic activity of 

the testis presented striking inhomogeneity. Using of the mult iple biopsy 

method gives thus more realist ic information about test icular funct ion than 

single. For all these reasons histopathologist should part icipate in the work of 

the reproduct ive diagnostic team. 
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