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Abstract: 

Background: Infertility affects about 20% to 28% of the  general population . Primary 

and secondary infertility account for 80% and 20% of infertility cases respectively. It has 

been shown that the major male factor infertility include azoospermia, oligospermia, 

asthenospermia, and teratospermia or combination of these factors. 

Objectives: The objective of the study was to compare intracytoplasmic sperm injection 

(ICSI) and embryo implantation outcomes using testicular sperm extraction (TESE) in 

obstructive and non-obstructive azoospermic men. The male patients were divided into 

two groups depending on the etiology of azoospermia. Group one (n=35) had an 

obstructive azoospermia (OAZ) and group two (n=42) had a non-obstructive azoospermia 

(NOA). Both groups underwent TESE-ICSI program. 

Materials and Methods: The patients were divided into two groups depending on the 

etiology of azoospermia. Group one had OAZ (n=35) and group two had NOA (n=42).  

Seminal fluid analyses, reproductive hormones assay, bilateral differential testicular 

biopsies, testicular sperm extraction and ICSI were performed . The study was carried out 

at IVF Institute for Embryo Research and Infertility Treatment and the Departments of 

Obstetrics/Gynecology, Urology and physiology/ Medical College, Baghdad University 

Teaching Hospital. The hypo-osmotic swelling test was used to check sperm viability 

prior to the ICSI procedure. The pregnancy and embryo implantation were checked by 

Beta-HCG test and ultrasound examination 12 and 35 days after embryo transfer 

respectively to report viable pregnancies. 

Results: Concentration of follicle stimulating hormone (FSH), luteinizing hormone (LH), 

and prolactin (PRL) was significantly higher in NOA group compared to the OAZ group. 

The testosterone level and the testicular volume were significantly higher in the OAZ 

group compared to NOA group. The results of the study showed that the ICSI rate 

(fertilization rate), cleavage rates, and the number of transferred embryos were 

significantly higher in the OAZ group compared to NOA group. The pregnancy rate were 

similar between both groups. The embryo implantation rate per embryo transfer was 

significantly lower in NOA group compared to the OAZ group. 

Conclusions: The type of azoospermia in humans have a significant adverse impact on 

embryo implantation. The percent of viable fetuses was significantly affected in the NOA 

compared to OAZ male patients. These findings  indicate that viable and morphologically 

normal looking spermatozoon under high power dissecting microscope are not 

necessarily genetically normal in non-obstructive azoospermic patients.     
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 الخ�صة

 بسبب بال#نطفيه المصابين للرجال المنوي السائل استخدام عند ا�جنة زرع نتائج

سريرية مقارنه دراسة:  المنويه القنوات انسداد عدم او انسداد  

طيب احمد, العمري وفاء, النائب زياد, ا�طرقجي شھله, زنجي البر منذر, رضا علي, ا�نصاري سعيده  

بغداد جامعة -الطب كلية-والبوليه والتوليد النسائية اقسام,  التعليمي بغداد مستشفى,  ا�جنة وابحاث الخارجي ا�خصاب معھد  

 

ويشكل العقم ا�ولي ,  28% الى 20%بين ما   بشكل عام  بين ا3زواج العقم انتشار نسبة تتراوح 
 بينت الدراسات ان عوامل العقم الذكري تشمل حا�ت . حا�تالمن  20%والعقم الثانوي  %80

ف او مشاركة اكثر االتشوھات الخلقيه للنط, فاضعف النط,  فاقلة النط, ) ال�نطفية( إنعدام النطاف
 .للعقم في حالة العقم الذكري   من عامل

للحيوان المنوي داخل  المجھريلحقن ا الھدف من ھذه الدراسة مقارنة نتائج عمليات كان  
مرضى العقم المصابين  حا�ت ا�جنة في )زرع(معد�ت انغراس و) ICSI( سيتوب�زما البويضة 

المجموعة ا�ولى المصابين بانسداد القنوات  ضمت . مجموعتين م المرضى الىيقستم ت. بال�نطفيه
بانعدام النطاف  ينمصابال المرضى المجموعة الثانيةفي حين ضمت  , مريضا 35المنوية وعددھم 

ف اتم اجراء عملية الخزعة النسيجية للخصيه �ستخراج النط  .مريضا 42وعددھم ال� إنسدادي 
باستخدام تحاميل  السيدات لدى الحمل دعم  اضافة الى ك� المجموعتين ل   قن المجھريالح وعملية

 (Duphasone)ستيرون الفموية  البروجوحبوب   (Cyclogest 400 mg)البروجستيرون المھبلية

 .(Prednisolone) والبريدنيزولون

مقارنة مع   إنسدادية  ال�عالية في المجموعه كانت   LH و  FSHو  البرو�كتين تراكيزلوحظ بأن   
 .معتبرة  المجموعة المصابة بانسداد القنوات المنوية وبد�لة احصائية

في المجموعة المصابة بانسداد القنوات  أكبر وحجم الخصية  أعلى كان تركيز ھرمون التستيستيرون
بينت نتائج البحث وجود زيادة  . دادية ال� إنسمقارنة مع المجموعة تبرة معالمنوية وبد�لة احصائية 

عدد ا�جنة المنقولة الى داخل إضافة لزيادة  (ICSI)المجھري  بعد الحقن التلقيحفي معد�ت  معتبرة
إن  .الحا�ت ال� إنسدادية الرحم في المجموعة المصابة بانسداد القنوات المنوية مقارنة بمجموعة

ً معدل الحمل كان متشابھ تم التى الى عدد ا�جنه  الحمل قياساً معدل  كان ن بينمافي المجموعتي ا
ً مرتفعداخل الرحم     غرسھا مصابة بانسداد القنوات الفي المجموعة  معتبرة وبد�لة احصائيه  ا

  .الثانيهالمجموعة بالمنوية مقارنة  

 ( القدرة الزرعيةفي مدى   فعا�ً يلعب دوراً  من ھذه الدراسة ان سبب ال�نطفية في الذكور يُستنتج  

حية ذات  )حيامن( نطاف ن وجودإ  . المجھري حقنال عملياتالناتجة عن  جنة ل\ )ا�نغراسيه
المجھري  لدى المرضى المصابين بانعدام النطاف ال� إنسدادي  الحقنعمليات  أثناء اشكال طبيعية 

 جنة لھا قدرة طبيعية أ قادرة على انتاج أنھا  وأ� تعني بالضرورة بانھا سليمة من الناحية الوراثية 

وجود خلل نتيجة  با3ساس يعانون من ال�نطفية    المرضىإذ أن ھؤ�ء  في داخل الرحم لaنغراس 
 .في عمليات تكوين النطف  في الخصية

 
.البشريه ا�جنه زرع , ا�جبارى المجھرى ا�خصاب , المنويه ا�نابيب انسداد , �نطفيهلا:  لةلدا ا الكلمات  
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Introduction:      

      Infertility affects about 20 to 28% of   

general population. Primary and 

secondary infertility account for 80% 

and 20% of the infertility cases, 

respectively (1-2). It has been shown 

that infertility might affect 15 to 25% of 

couples in the United State (3). The 

important causes of male factor 

infertility (MFI) include azoospermia, 

asthenospermia, teratospermia, severe 

oligospermia, immunological infertility 

or a combination of these anomalies. 

      Patients with OAZ are characterized 

by small volume of ejaculate, normal 

testicular size and reproductive hormone 

concentrations. Non-obstructive 

azoospermic men have defective 

spermatogenesis. Testicular sperm 

extraction (TESE) is used for sperm 

aspiration in OAZ and NOA patients in 

whom sperm could not be obtained by 

percutaneous epididymal sperm 

aspiration (PESA) or microscopic 

epididymal sperm aspiration (MESA) 

procedures (4-6). In severe oligospermia, 

asthenospermia, teratospermia, NOA 

and OAZ, the conventional in vitro 

fertilization (IVF) technique is not 

advisable due to the low sperm count 

and motility in addition to high 

morphologically abnormal sperm 

including round-headed sperm in the 

infertile semen. The fertilization rates of 

these abnormal sperm are very poor and 

result in the production of abnormal 

preimplantation embryos.  The treatment 

of choice for such MFI is TESE, PESA 

or MESA combined with ICSI technique 

(7-8).                                                                                                                                                         

      In cases of NOA, the testicular 

volume is small and the concentrations 

of the reproductive hormone are 

abnormal. The chance of viable sperm 

retrieval is less compared to OAZ cases. 

The success of viable sperm aspiration 

depends on the severity of germ cell 

damage in NOA men. It has been shown 

that despite the severe defect in 

spermatogenesis in NOA men, bilateral 

differential testicular biopsies and TESE 

techniques demonstrate the presence of 

focal areas of normal spermatogenesis in 

seminiferous tubules. In these cases, 

viable normal sperm are available for 

ICSI-TESE treatment (7). The use of the 

hypo-osmotic swelling test (HOST) to 

examine the viability of the testicular 

sperm cells prior to ICSI was found to be 

a useful technique for identifying viable 

spermatozoa from non-viable sperm for 

ICSI program (9-10). 

        The objective of the study was to 

compare the TESE-ICSI outcome in 

terms of embryo implantation and fetal 

development in OAZ and NOA male 

patients.                                                                                                                             

 
Materials and Methods: 

       The mean age of the male patients 

was 38.6 years with a range from 27 to 

50 years. The mean age of the female 

partner was 30 years and the duration of 

the infertility was from 2-8 years. The 

women had normal ovulatory cycles 

with normal reproductive hormone 

concentrations. The thyroid hormones 

and cortisol hormone concentrations 

were also normal. The major problem 

diagnosed in these couples was 

azoospermia. 

      Testicular volume, size and 

consistency were examined by 

ultrasound and palpation. A Minividus 

machine was used to measure 

reproductive hormone concentrations  in 

the male and female patients. Seminal 

fluid analyses and testicular biopsies 

were performed in all the azoospermic 

men. The patients were divided into two 
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groups depending on the etiology of 

azoospermia. Group one (n=35) had 

OAZ and group two (n=42) had NOA. 

Both groups were involved in TESE-

ICSI and embryo transfer (ET) program. 

The hypo-osmotic swelling test (HOST) 

was used to check sperm viability prior 

to ICSI procedure. The Beta-HCG was 

checked 12 days after ET and double 

checked after two days. The embryo 

implantation per embryo transfer was 

examined by ultrasound 4-5 weeks 

following ET to report viable 

pregnancies with active heart beating.  

The routine technique of ICSI  and 

embryo transfer is described in detail 

elsewhere (9-12). Statistical analysis of 

the data was performed by using Student 

t-test and Chi-square analysis. Data were 

presented as mean with standard 

deviation. The level of statistical 

significance was defined as a  P value  

less than 0.05 (13). 

 

Results: 

       The concentration of FSH in the 

OAZ group was significantly lower 

compared to the NOA group (7.04 IU/l 

versus 19.25 IU/l, P<0.001). The 

concentration of the LH hormone in the 

NOA group was significantly higher 

than the OAZ group (10.74 IU/l versus 

5.06 IU/l, P < 0.001). The concentration 

of the testosterone hormone in the OAZ 

group was significantly higher compared 

to the NOA group (6.85 versus 3.28 

ng/ml, P <0.001). The prolactin hormone 

concentration in the NOA group was 

significantly higher compared to the 

OAZ group (11.05 ng/ml versus 7.50 

ng/ml, P <0.001). The testicular size in 

the OAZ group was significantly larger  

than that of NOA group (24.45 cmᵌ 
versus 13.28 cmᵌ respectively, P <0.01). 

The reproductive hormone 

concentrations and the testicular size in 

the obstructive and non-obstructive 

infertile male patients are shown in table 

1. 

                                                                                                           

       The results of the study with regard 

to ICSI outcome in OAZ and NOA men 

are shown in table 2. The ICSI rate 

(fertilization rate by ICSI procedure), 

embryo cleavage rate and the number of 

transferred embryos per woman were 

significantly higher in the OAZ group 

versus NOA group. The pregnancy rate 

was 42.9% in OAZ group and 35.7 in 

NOA group. The percentage of viable 

fetuses per patient was significantly 

lower in the NOA group compared to the 

OAZ group respectively (30.1% versus 

41.7%, P<0.01, Table 2).                   

                                                                                                                      

Discussion:                                                                              
       The significantly higher 

concentration of FSH hormone in the 

NOA group compared to the OAZ 

group may be due to decreased germinal 

cell mass and reduction in the function 

of Sertoli cells which results in defective 

spermatogenesis (5, 14). It was shown 

that  elevated FSH levels in the absence 

of genetic syndrome in NOA cases 

indicate spermatogenic maturation 

arrest, tubular fibrosis or Sertoli cell 

only syndrome with focal areas of 

spermatogenesis (7, 15). The damage to 

the function of Sertoli cells results in 

decreased secretion of inhibin which 

controls FSH release by the negative 

feedback mechanism and this causes an 

increase in FSH levels (16-17). The 

significant increase in the concentration 

of LH hormone in the NOA group 

compared to the OAZ group may be due 

to a severe degree of Leydig cell 

depletion and/or a genetic defect in 

spermatogenesis (18). The significantly 

lower concentration of testosterone 

hormone in the NOA group versus the 
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OAZ group is an indication of 

suppressed function of Leydig cells 

which control LH hormone secretion by 

the negative feedback control 

mechanism (15). Prolactin  hormone 

concentration was significantly higher in 

the NOA group compared to the OAZ 

group. This elevated level of  prolactin  

may be due to stress and /or abnormality 

in the function of prolactin  secreting 

cells in the anterior pituitary gland. 

Hyperprolactinemia in the human causes 

hypogonadotropic hypogonadism with 

decreased LH, FSH, testosterone 

secretions and infertility. It has been 

found that marked hyperprolactinemia 

inhibits sperm production in male 

patients and results in azoospermia or 

severe oligospermia (19).  

       The significant bilateral reduction in 

testicular size in the NOA group 

compared to the OAZ group may be 

secondary to Leydig cell hypofunction 

and reduction in testosterone production. 

Non-obstructive azoospermic men are 

characterized by small testicular size, 

reduced testosterone and increased FSH 

and LH levels. Conversely, obstructive 

azoospermic men usually have normal 

testicular size, normal concentrations of 

FSH and LH hormones but reduced 

ejaculate volume (5, 8). 

      In the NOA group, the reduction in 

the ICSI rate, embryo cleavage rate and 

the number of embryos with transferable 

quality may be due to defects in the 

process of spermatogenesis, which affect 

quality and viability of sperm cells. 

These patients showed abnormal 

concentrations of FSH and LH in their 

blood. Low fertilization rate in the NOA 

group may also be due to failed oocyte 

activation or incomplete and abnormal 

decondensation of the sperm head inside 

the oocyte (20-21). Other workers 

reported similar observations in NOA 

men when nonviable sperm were 

injected into the oocytes, which are 

consistent with the data of the present 

study (22-23).  

       The development of viable 

pregnancy was significantly better in the 

OAZ group compared to NOA group. 

This indicates that the embryo 

implantation potential in the OAZ group 

is superior to that of NOZ group (24-26). 

Palermo et al (21) reported that the 

positive ICSI outcome is not dependent 

on sperm concentration, morphology or 

motility in men who have severe 

impairment in sperm concentration, 

motility and morphology. Successful 

fertilizations have been achieved by 

ICSI using immature testicular sperm, 

which clearly indicate that it is possible 

to have an offspring by bypassing 

testicular sperm maturation, sperm 

acrosome reaction, binding to the zona 

pellucida and fusion with oolemma.                                 

       In spite of a higher frequency of 

genetic anomalies in infertile men, these 

men could be treated with TESE-ICSI 

technique without a significant increase 

in abnormal outcomes of offspring. It is 

reported that the outcome of several 

thousands of ICSI cycles in terms of 

fertilization, embryo cleavage and 

implantation was similar to that for 

conventional IVF in couples with tubal 

or idiopathic infertility. The loss of the 

fetuses following embryo implantation 

may be attributed to defect in sperm, 

oocyte and/or embryo (27-28). The 

endometrial filter does not allow 

implantation of abnormal embryos and 

usually these abnormal embryos result in 

early abortions unless the endometrial 

filter is malfunctioning (29).     

      In other studies we reported that the 

outcome of ICSI in terms of pregnancy 

and embryo implantation were improved 

in the NOA patients who underwent 
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differential bilateral testicular biopsies 

(DBTB) and TESE-ICSI compared to 

TESE-ICSI without DBTB to localize 

viable sperm and/ or spermatid available 

for ICSI procedure (4, 9, 27-28). These 

studies agree with the results of the 

present study. 

 

       It was concluded from the results of 

the present study that the non-

obstructive azoospermia in men have 

detrimental impact on fetal development. 

The significant reduction in fetal 

development that observed in the non-

obstructive azoospermic group 

compared to obstructive azoospermic 

group indicates that the spermatogenesis 

and genetic normality of the sperm are 

essential factors for the development of 

normal gestation sac and viable fetuses 

in women.  
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Table 1. Concentration of reproductive hormones and testicular volume in the obstructive 

and non-obstructive azoospermic men 

 

Parameters             Non-obstructive azoospermic group    Obstructive azoospermic group 
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________________________________________________________________________                                                                                              

Number of patients                        42                                                   35                                              

FSH (IU/l)                           19.3 +/-2.1                                      7.0 +/-1.1*                  

LH (IU/l)                            10.7 +/-1.3                                      5.1 +/-1.6* 

Testosterone (ng/ml)            3.3 +/-1.2                                        6.9 +/-1.4* 

Prolactin (ng/ml)                  13.1 +/-2.2                                      7.5 +/-1.6* 

 

Testicular Size (cm³)    13.3 +/-0.1                                     24.7 +/-0.1** 

Data are mean ± standard error of the mean (SEM) 

*P < 0.001 significant difference between groups. 

** P < 0.01 significant difference between groups.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                               

 

Table 2.   Comparison between Intracytoplasmic sperm injection and embryo transfer 

outcomes in obstructive and non-obstructive azoospermic men 
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Parameters                   Obstructive Group***                        Non-Obstructive Group 

                                           (OAZ) (NOA) 

 

No. of Patients                    35                                                            42 

 

 

No. of Oocytes                   175                                                         220 

 

 

ICSI Rate (%)                     74.3                                                        62.7* 

 

 

Embryo Cleavage (%)        88.5                                                         60.9** 

 

 

ET/patient                            2.7                                                            1.5* 

 

 

Pregnancy Rate 

/patient   (%)                       42.9                                                          35.7 

 

 

Viable Fetuses/Patient 

 (%)                                      41.7                                                         30.1** 

  

                                       

*P< 0.05 significantly different from corresponding group 

**P< 0.01 significantly different from corresponding group 

*** One set male twins was born in this group                           

 

 

 

 

 

 

 

                                                                      

 

 

 


