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ABSTRACT

Background: Infertility is a global health issue and hysterosalpingography (HSG) is a valuable radiological
tool in infertility workup and remains a main modality for investigating female infertility. However, the
HSG findings of infertility are not the same worldwide.

This study aimed at evaluating the incidence of HSG findings in patients investigated for primary and
secondary infertility, correlating these findings with their clinical data that reflect the infertility causes
and comparing the findings with previous international studies.

Methods: A prospective descriptive study of 75 female patients referred, as cases of infertility, for HSG
examination in Elrebat Hospital and Khartoum Advanced Diagnostic Center. HSG was performed in the
first half of the cycle. The procedure and its complications, were explained to the patients and informed
consents were obtained. Patients with active pelvic infection and active uterine or vaginal bleeding were
excluded from the study. Using aseptic technique and with proper patient’s positioning, iodinated con-
trast was introduced into the cervix under fluoroscopic monitoring, to demonstrate the uterine cavity,
fallopian tubes and free spillage into the peritoneal cavity. Personal data, clinical data and HSG findings
were analyzed using SPSS version 23.
Results: The commonest age group seen was 26-36 years. Close incidences of primary and secondary
infertility were detected. 52.7% had abnormal findings in HSG. Tubal pathology (42.7%) being the most
common abnormality, followed by uterine and combined abnormalities. There was strong association
between past medical history suggesting pelvic inflammatory disease (PID) or past history suggesting
tubal blockage secondary to abdominopelvic surgery and tubal abnormalities.
Conclusion: HSG examinations revealed that the most common abnormality was tubal blockage possibly
complicating PID and abdominopelvic surgeries. This reflects the HSG diagnostic and therapeutic role in
the assessment of female infertility and the further needs for more preventive measures targeting the
reduction of tubal pathologies in developing countries.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

an impairment of a person’s capacity to reproduce either as an
individual or with the partner (Zegers-Hochschild et al., 2017).

Infertility is the failure to establish a clinical pregnancy after
12 months of regular, unprotected sexual intercourse or due to
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Infertility affects approximately 15% of reproductive-aged couples
with recent prevalence between 9 and 18% of the general popula-
tion (Pundir and ELToukhy, 2010; Aghajanova et al., 2017). It is
classified into primary, in which the couples have never conceived
at any stage, or secondary when previous pregnancy, although not
necessarily a live birth, has occurred (Subedi et al., 2016).

Due to the rising prevalence of male infertility and the delay in
child bearing in females, infertility rates are increasing (Thable,
et al., 2020).

Infertility causes have been categorized into male infertility
causes, due to poor semen parameters and female infertility causes
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when it is due to occluded fallopian tubes, uterine abnormalities or
anovulation (Panti and Sununu, 2014).

Tubal pathologies constitute 35-40% of infertility causes. Tubal
function can be impaired by infection or surgical damage. Blockage
can involve the proximal, mid or distal part. Peritubal adhesions
due to inflammation, infection, tuberculosis, previous surgeries,
endometriosis and ectopic pregnancy are peritoneal factors result-
ing in tubal subfertility (Jain and Jain, 2019).

Abnormalities of the uterine cavity can be a cause of subfertility
in about 10% of females. These include endometrial fibroids and
polyps, intrauterine adhesions or synechiae and congenital Miille-
rian duct abnormalities (Schankath et al., 2012).

Anovulation could be due to functional hypothalamic amenor-
rhea, premature ovarian failure or polycystic ovary syndrome. Reg-
ular menstrual cycles history suggests ovulation and a luteal phase
progesterone level above 30 nmol/L confirms it. Morphology of the
ovaries and antral follicle count can be assessed by transabdominal
and transvaginal ultrasound (Thurston et al., 2019).

Female fertility decreases with female age (Thable, et al., 2020).
In a recent study, 52.05% of female infertility causes were due to
anovulation (Elhussein et al., 2019).

Causes of male infertility include azoospermia, teratospermia,
oligozoospermia and asthenospermia, assessed by semen analyses
(Elhussein et al., 2019).

Assessment of the female genital tract anatomy is an essential
component of infertility investigations where imaging plays an
essential role in the diagnostic evaluation of infertility
(Choussein and Vlahos, 2012). HSG is radiographic test used to
evaluate the patency of the fallopian tubes, morphology of the
uterus and cervix. It is a simple and an inexpensive modality when
compared to other methods (Jain and Jain, 2019).

HSG can detect tubal abnormalities including tubal blockage,
hydrosalpinx, polyps, salpingitis isthmica nodosa [SIN] and per-
itubal adhesions as well as, uterine abnormalities including
leiomyomas, polyps, adenomyosis, synechiae, surgical changes
and congenital anomalies (Simpson et al., 2006). Although, it pro-
vides an image of the uterine cavity, it does not show the external
contour of the uterus, which is important for differentiating the
different types of uterine anomalies (Kiridi et al., 2015). On the
other hand, magnetic resonance imaging [MRI] is used to evaluate
the myometrium and congenital Miillerian duct anomalies, but has
a limited role in assessment of tubal abnormalities. Laparoscopy
and hysteroscopy are radiation free procedures used for evaluation
of the uterus, cervix and fallopian tubes but are invasive and lack
the clear tubal definition that HSG offers (Onwuchekwa and Oriji,
2017). Hysterosalpingo-contrast sonography (HyCoSy) is a valu-
able method for assessment of uterine wall and cavity, ovaries,
peritoneum and fallopian tubes patency, with the advantage of
being radiation free (Saanida and Beenamol, 2013). Although,
being relatively safe, it can be complicated by pelvic cramps, fever,
nausea and vagal symptoms (Yang et al., 2013). The use of three
dimensional HyCoSy together with B- mode HyCoSy, in the assess-
ment of the walls and patency of fallopian tubes, is very accurate
(Chen et al., 2019). Moreover, HyCoSy has similar accuracy to mag-
netic resonance-hysterosalpingography, for assessment of tubal
patency (Chen, et al., 2020).

The main contraindications for HSG are pregnancy, active pelvic
infection, recent tubal or uterine surgery and active vaginal or uter-
ine bleeding (Chalazonitis et al., 2009).

Although, HSG is associated with some disadvantages such as
patient discomfort and exposure to radiation, it remains the
gold-standard modality used for evaluating female infertility not
only in developing countries including Sudan, but also in the Uni-
ted States and Europe (Kaproth-Joslin and Dogra, 2013; Tros et al.,
2019; Bukar et al., 2011). However, the HSG pattern of infertility in
Sudanese patients remains not fully understood.

Hence, this study aimed at evaluating the incidence of HSG find-
ings in patients investigated for primary and secondary infertility
and correlating these findings with the patients’ age, type of infer-
tility and with tubal and peritoneal causes of infertility provided
from the patients’ PMH, as well as correlating the HSG findings
with personal and clinical data reflecting ovarian and male factors
of infertility.

2. Materials and methods
2.1. Study design and participant eligibility

This was a prospective descriptive study during a period of
15 months. A total of 75 Sudanese patients of childbearing age,
referred by gynecologists, as cases of infertility for HSG examina-
tion in Elrebat Hospital and Khartoum Advanced Diagnostic Center,
in Sudan, agreed to participate in the study.

Patients included in the study had a thorough clinical history
with special emphasis on the age, type of infertility, menstrual
cycle regularity, previous history of pelvic inflammatory disease
[PID], tubal blockage or dysfunction, as well as the partner’s sem-
inal investigations

Patients with active PID, lower genital tract infection, active
uterine or vaginal bleeding or severe allergy to iodine-based con-
trast material were excluded as these are contraindications for
the study.

2.2. Hysterosalpingography procedure

Trained radiologists, radiographers and nursing team per-
formed the examinations and the reporting was conducted by
experienced radiologists. The procedure, and its complications,
were explained to the patients after their arrival to the x- ray
department and informed consents were obtained from the
patients.

HSG procedure was performed as previously described
(Onwuchekwa and Oriji, 2017). The patients were scheduled for
HSG on 7th to 12th day of the menstrual cycle and before having
any sexual intercourse to ensure a thin endometrium that facili-
tates image interpretation and ensures that there is no pregnancy
which is an absolute contraindication for HSG examination. Preg-
nancy test was requested for some patients, who had irregular
menstrual cycles with possibility of pregnancy.

As patients may experience discomfort during hysterosalpin-
gography, they were advised to take a nonsteroidal anti-
inflammatory drug, such as ibuprofen 400 mg, half an hour before
the procedure, as a preparation.

Each patient was placed in the lithotomy position at the foot
end of the table and using aseptic technique, a vaginal speculum
was inserted after applying local anesthetic. Then, a uterine sound
was passed for uterine size and direction assessment. A syringe
filled with 15 ml of 60% urografin was fixed to the end of the can-
nula and air being removed from the cannula. With a gentle trac-
tion on a vulsellum forceps placed on the anterior cervical lip,
the cannula was then inserted and fixed to the cervix and the
patient moved up the table. Patient position was adjusted and con-
trast injected slowly under fluoroscopic monitoring. Films were
taken with the patient in the supine position after injection of
about 5 ml of contrast to demonstrate the cavity of the uterus
and after injection of another 5 ml to demonstrate free spillage into
the peritoneal cavity. Normal saline and life -saving drugs were
available beside the patient. Apart from mild procedural pain, no
HSG complication occurred in this study. Patients were informed
that vaginal bleeding may occur for one to two days following
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the procedure. Antibiotics were needed and prescribed for some
patients.

2.3. Statistical analysis

A well-constructed questionnaire was used. A descriptive statis-
tical data analysis including personal information, clinical history
and radiological findings was performed with the SPSS (Statistical
Package for Social Sciences, version 23, SPSS Inc, Chicago, Illinois,
USA). The clinical and procedural categorical data of the patients
were expressed as frequencies and percentages. Chi-square test
was performed to analyze and identify any associations between
qualitative variables. P < 0.05 was considered statistically
significant.

2.4. Ethical statements

The study protocol was planned in accordance with the 1964
Helsinki declaration and its later amendments or comparable eth-
ical standards. All procedures performed in this study were in
accordance with the ethical standards of the institutional ethics
committee. The anonymity of participants was maintained.

3. Results
3.1. Demographic and clinical characteristics of the participants

The mean age of the participants was 31.71 + 6.30 (SD) years
with a median of 32. The patients aged 15-45 years. 14 (18.7%)
of them aged 15-25 years. The majority 43 (57.3%) were within
the range of 26-36 years. While, 18 (24%) their ages vary from
37 to 45 years. There were 37 (49.3%) cases of primary infertility
and 38 (50.7%) cases with secondary infertility.

Primary infertility affected 14 (100%) of women aged 15-
25 years, 19 (44.2%) of 26-36 years age group and 4 (22.2%) of
those aged 37-45 years. Secondary infertility didn’t affect the first
age group. But, affected 24 (55.8%) of the second and (77.8%) of the
third group, respectively (Fig. 1). The mean age of women with pri-
mary infertility was 28.57 * 6.26 (SD) years, while that for those
with secondary infertility was 34.76 + 4.67 (SD) years.

Of 75 male partners, 35 (46.7%) had undergone seminal investi-
gations. Of these, 25 (71.4%) had normal results, 6 (17.1%) had
abnormal results and 4 (11.4%) with unknown results (Fig. 2).

Most of participants 51 (68%) had regular menstrual cycles,
while 24 (32%) had irregular cycles (Fig. 3).

The presence of factors suggesting PID among patients showed
that 12 (16%) had past medical history [PMH] of diagnosed gono-
coccal or chlamydial infection. Also, 7 (9.3%) patients had PMH of
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Fig. 1. Distribution of age groups of patients referred for HSG according to type of
infertility.
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Fig. 2. Seminal investigation (a) The percentage of male partners who undergone
seminal investigation. (b) Male partners seminal investigation results.
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Fig. 3. Regularity of the menstrual cycle among the patients.

intrauterine contraceptive device [IUCD]-provoked infection. Only
2 (2.7%) patients had history of post abortion infection or puerperal
infection. Whereas, 35 (46.7%) patients had PMH of PID symptoms
(table 1).

Concerning the presence of factors suggesting tubal blockage
among the participants, (table 2) illustrates the results. 13
(17.3%) patients had PMH of abdominal or pelvic surgery. 9
(12.0%) had previous HSG showing blocked tubes. Only 2 (2.7%)

Table 1
Distribution of patients according to presence of factors suggesting PID.
Yes No
Frequency N  Frequency N
(%) (%)
PMH of Diagnosed Gonococcal or chlamydial 12 (16%) 63 (84%)

infection

PMH of IUCD - provoked infection 7 (9.3%) 68 (90.7%)
PMH of post abortion infection 2 (2.7%) 73 (97.3%)
PMH of puerperal infection 2 (2.7%) 73 (97.3%)
PMH of PID symptoms 35 (46.7%) 40 (53.3%)
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Table 2

Distribution of patients according to presence of factors suggesting tubal blockage.
Yes No
Frequency N (%)  Frequency N (%)

PMH of Ectopic pregnancy 2 (2.7%)
PMH abdominal or pelvic surgery 13 (17.3%)
History of tuberculosis 0%
Previous HSG showing blocked tubes 9 (12%)

73 (97.3%)
62 (82.7%)
75 (100%)
66 (88%)

with history of ectopic pregnancy. While no history of tuberculosis
was reported.

3.2. Hysterosalpingography findings

Abnormal findings at HSG were found in 39 (52.7%) patients.
Abnormalities involving fallopian tubes were seen in 32 (42.7%)
patients. This was in the form of bilateral tubal blockage in 11
(14.9%) patients, unilateral tubal blockage in 17 (23%) patients
and hydrosalpinx in 8 (10.8%) patients. The blockage was noted
at the proximal end of the tube and at the distal end in 12
(16.2%) and 17 (23%) patients, respectively. Uterine abnormalities
were found in 18 (24%) patients. 12 (16%) patients in the form of
well-defined filling defects in the uterus. Irregular uterine outlines
or irregular filling defects were noted in only 3 (4%) patients, pos-
sibly due to intrauterine adhesions. While, congenital abnormali-
ties of uterine shape were seen in 5 (6.8%) patients. Also, 5 (6.8%)
patients had other findings such as SIN and loculated spill which
indicates peritubal adhesions. Only 9 (12%) patients had combined
tubal and uterine abnormalities (Fig. 4).

3.3. HSG findings association with personal and clinical data

HSG findings associations with patients’ age groups, type of
infertility and PMH suggesting PID or tubal blockage were studied.
The associations between variables reflecting ovarian and male
factors of infertility and HSG findings were studied as well.

As illustrated in Fig. 5, HSG tubal abnormalities were found in
23 (71.9%) patients with PMH suggesting PID and 12 (37.5%)
patients with past history suggesting tubal blockage. While, nor-
mal HSG tubal findings were seen in 15 (34.9%) and 6 (14.0%)
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Fig. 5. HSG pathology correlations (a): Correlation between HSG tubal pathology
and factors suggesting PID. P-value = 0.002. (b): Correlation between HSG tubal
pathology and factors suggesting tubal blockage. P-value = 0.018. * PMH: past
medical history. PID: pelvic inflammatory disease.

patients who had PMH suggestive of PID and tubal blockage,
respectively. This reflects highly significant association between
HSG tubal pathology and PMH suggesting PID or tubal blockage,
(P =0.002, P = 0.018, respectively).

No significant associations were found between the negative or
positive HSG tubal patency findings and the patients’ age or type of
infertility (P = 0.75, P = 0.71, respectively), (Fig. 6).

Similarly, (Fig. 7) shows that no significant associations were
found between negative or positive HSG uterine findings and
patients’ age groups or type of infertility (P = 0.25 for both).

Fig. 8 illustrates the association of HSG findings with variables
that reflect ovarian and male factors of infertility. No significant
association was found between normal and abnormal HSG findings
and menstrual cycle being regular or irregular (P = 0.86) (Fig. 8a).
Similarly, there was no significant association between normal
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Fig. 4. HSG findings (a) The incidence of normal and abnormal hysterosalpingography (HSG) findings among the patients. (b) The incidence of tubal, uterine and combined
abnormalities among the patients. (¢) Pattern of fallopian tube abnormalities and uterine abnormalities.
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Fig. 6. Tubal findings correlations. (a): Correlation between tubal findings and the
patients’ age groups. P-value = 0.753. (b): Correlation between tubal findings and
type of infertility. P-value = 0.713.
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Fig. 7. Uterine abnormalities correlations (a): Correlation of uterine abnormalities
with the patients’ age groups. P = 0.251. (b) Correlation between uterine
abnormalities and type of infertility. P = 0.252.

and abnormal HSG findings and the results of seminal analysis
(P = 0.06), (Fig. 8b).

Samples of HSG images of females presenting with infertility
are shown in Fig. 9.

4. Discussion

Infertility affects one of every seven couples (Thurston et al.,
2019). Thus it affects a significant proportion of population, with
a significant overall burden. Further research is required for imple-
mentation and integration of infertility diagnosis and treatment in
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Fig. 8. The correlation of normal HSG findings with variables that reflect ovarian
and male factors of infertility. (a) The correlation of normal HSG findings with the
menstrual cycle. P = 0.861. (b) The correlation between normal HSG findings and
the results of seminal analysis. P = 0.06.

developing countries, where infertility burden is greatest (Fathalla,
2019).

Moreover, causes of infertility vary with the characteristics of
local population. Therefore, it is essential to study infertility causes
locally and manage accordingly (Deshpande and Gupta, 2019).

Despite its existence for more than hundred years, hysterosalp-
ingography remains one of the first line imaging tools in infertility
work up (Omidiji et al., 2019). Being available, cheap, less invasive
and easily interpreted, it is still widely used, despite the presence
of other complementary methods (Onwuchekwa and Oriji, 2017).

In consonance with a previous study (Ibekwe et al., 2010), high
prevalence of infertility was found in woman aged 26-36 years. It
seems reasonable, because it is the peak of female reproductive
stage. The incidence of infertility whether primary or secondary,
differs in various regions of the world. In our study, the incidence
of these two types were nearly equal. This is different from what
has been found previously by (Bukar et al, 2011) in Nigeria,
(Aziz et al., 2015) in Pakistan and (Al-Turki et al., 2016) in Saudi
Arabia, where secondary infertility was more common. On the
other hand, primary infertility was more common than secondary
infertility in a study conducted in India (Deshpande and Gupta,
2019). Interestingly, a significant association between the type of
infertility and the age of the patients was found. Primary infertility
affects patients who are younger than 25 years. While, secondary
infertility remains the most prevalent among patients above
37 years, as the advanced age of couples and long duration of mar-
riage reduce their ability to reproduce and have a new child. This is
comparable with results from a recent study (Benksim et al., 2018).

Analysis of the factors suggesting PMH of PID among the partic-
ipants revealed that, almost half of them had PID symptoms, with
only (16%) having PMH of proven gonococcal or chlamydial infec-
tion. This finding needs to be interpreted with caution. In line with
previous evidence (Abdella et al., 2015), this may be due to the
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Fig. 9. Sample of HSG images. Image (a): HSG showing normal filling of the uterine cavity and fallopian tubes with free bilateral intraperitoneal spill of contrast. Image (b):
HSG showing normal uterus with bilateral proximal tubal blockage. Image (c): HSG showing normal left fallopian tube with free peritoneal spill. Right fallopian tube is not
outlined and no peritoneal spill is seen on the right, indicating proximal right tubal blockage. Image (d): HSG showing arcuate uterus. The distal right fallopian tube is
prominent with no intraperitoneal spillage of contrast denoting distal blockage. Normal left fallopian tube showing free contrast spillage. Image(e): HSG showing right
hydrosalpinx. The right fallopian tube is dilated and filled with contrast with absence of free spillage. Normal uterine cavity and left fallopian tube. Image (f): HSG showing
divided uterus, suggestive of a septate or bicornuate uterus. Image (g): HSG during the early filling stage of the uterus, showing a round well-defined filling defect in the
uterus consistent with submucous leiomyoma. Image (h1): HSG, spot radiograph obtained with the uterus fully distended with contrast material and portions of the fallopian
tubes are opacified. (h2): HSG, spot radiograph showing free intraperitoneal contrast material spillage at the site of the right fallopian tube and loculated spill at the site of the

left fallopian tube indicating peri tubal pelvic adhesions.

small numbers of patients who were adequately investigated for
sexually transmitted diseases [STDs]. This revealed that the preva-
lence of STDs, such as genital Chlamydial infection in many devel-
oping countries lacks the reliable estimates due to limitations in
diagnostic and treatment programs. Also, (9.3%) of patients had
PMD of IUCD-provoked infection and as anticipated only minority
(2.7%) had PMH of post abortion or puerperal infection, as many
women deliver or being managed for miscarriages in hospitals
with good medical facilities and proper sanitary conditions.

Analysis of PMH suggesting blockage of the fallopian tubes
among the patients showed that, (32%) of patients had PMH sug-
gesting tubal blockage, with PMH of abdominal or pelvic surgery
(17.3%) and previous HSG with blocked tubes (12%) being the most
common, only few (2.7%) with PMH of ectopic pregnancy and no
patient with a history of tuberculosis.

Discussing the history that reflects ovarian and male factors of
infertility, the majority of referred women had regular menstrual
cycle reflecting the small contribution of the ovarian factor of infer-
tility in this population. Although, the semen findings were normal
in most of the investigated males, it is highly questionable whether
the male partner of an infertile couple can be considered healthy,
as more than half of the male partners were not investigated for
infertility.

In Sudan, local research showed that some societies still do not
acknowledge men’s contribution to infertility. Women should be
the ones to seek management and bear the social stigma (Khalifa
and Ahmed, 2012).

In this study, more than half of the infertile females had HSG
abnormalities, and this is comparable to the previously reported
findings in Nigeria (Danfulani et al., 2014). Tubal abnormalities
had been the most common in agreement with other studies
(Okafor et al., 2010) and (Al-Turki et al., 2016). But the incidence
in the latter was much higher (81.2%). Tubal abnormalities were
followed by uterine abnormalities, and then with combined tubal
and uterine pathologies. This is in contrast to a study done by
(Onwuchekwa and Oriji, 2017) where uterine abnormalities were
more common than tubal abnormalities.

Available evidence (Kitilla, 2010), supports higher incidence of
distal tubal blockage as compared to proximal blockage.

In our sample, unilateral tubal blockage was more common
than bilateral blockage, similar to (Aziz et al., 2015). Hydrosalpinx

was detected in 10.8% approximately similar to (Bhattarai and
Pokhrel, 2017). Other findings such as SIN and loculated spill were
found in fewer patients close to the findings in (Onwuchekwa and
Oriji, 2017).

Well-defined filling defects in the uterus, possibly due to
leiomyomas or endometrial polyps, were the most common uter-
ine abnormality, in agreement with (Onwuchekwa and Oriji,
2017), followed by congenital uterine malformations, and then
irregular uterine filling defects.

The significant association detected between HSG tubal pathol-
ogy findings and PMH suggesting PID indicates that PID is common
in Sudan and being a common cause of infertility. Furthermore, our
study revealed a significant association between PMH suggesting
tubal blockage, mainly history of previous abdominopelvic surgery
and HSG tubal pathology findings. This corroborated previous evi-
dences (Famurewa et al., 2013).

In contrast with earlier findings (Bhattarai and Pokhrel, 2017),
no significant associations between HSG tubal or uterine findings
and the type of infertility was found. In that study, uterine abnor-
malities were common in cases with primary infertility. While
tubal abnormalities were common in women with secondary infer-
tility, being explained by the possibility of poor health care after
delivery or abortion and the increased risk of PID and STDs.

Abdominal pain and minimal postprocedural vaginal spotting
were the main complications experienced by patients who had
participated in this study. Other HSG drawbacks include exposure
to ionizing radiation, possibility of infection, allergic reaction and
rarely intravasation of contrast media. (Bhattarai and Pokhrel,
2017). The rate of complications is higher when oil soluble contrast
media is used (Burks and Hansen, 2020).

History about menstrual cycle regularity and results of seminal
analysis, being normal or abnormal, were considered the indicators
for ovarian and male factors of infertility. These are considered lim-
itations of this study. A broader study that includes ovarian and
male partners’ investigations is needed for more accurate correla-
tion of these factors with HSG findings.

5. Conclusion

Hysterosalpingogram, an important tool in infertility assess-
ment, has a major role in outlining pathologies of female
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reproductive pathway. However, complementary tests might
remain necessary to confirm some infertility patterns.

HSG findings of infertility vary in different regions. In our study,
tubal blockage was the most prevalent HSG abnormality, associ-
ated mainly with PID. Thus, preventive measures and proper man-
agement of pelvic infections are vital to decrease the incidence of
infertility caused by tubal pathologies. Moreover, as both males
and females contribute to couple infertility, female partners should
not be considered as the root of infertility. Encouraging male part-
ners to undergo infertility investigations remains necessary to
improve the outcome through responding favorably to diagnosis
and infertility treatment.
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