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have underlined the impact of obesity on sperm parameters, but very few data are available on the effect
of weight loss on male fertility. This article reports the case series of three male patients who underwent rapid and major weight
loss following bariatric surgery and the consequences of this surgery on semen parameters and fertility. A severe worsening of semen
parameters was observed during the months after bariatric surgery, including extreme oligoasthenoteratozoospermia, but azoosper-
mia was not observed. This effect may hypothetically be the result of two opposite mechanisms: (i) the suppression of the delete-
rious effects of obesity; and (ii) the negative impact of both nutritional deficiencies and the release of toxic substances. Information
about potential reproductive consequences of bariatric surgery should be given to patients and sperm cryopreservation before sur-
gery proposed. However, for one case, the alterations of spermatogenesis were reversible 2 years after the surgical procedure.
Finally, intracytoplasmic sperm injection with fresh spermatozoa after male bariatric surgery can be successful, as demonstrated

here, where clinical pregnancies were obtained for two out of the three couples. RBMOnline
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Introduction

Obesity has progressively become a worldwide concern,
affecting not only reproductive-age women but also men
(Finucane et al., 2011). Recent data pointed out an associ-
ation between high adiposity and subfertility in men. Data
from three large-scale epidemiological studies have sug-
gested an elevated risk for infertility among couples when
the male partner is overweight or obese (Nguyen et al.,
2007; Ramlau-Hansen et al., 2007; Sallmen et al., 2006),
with a plateau for body mass index (BMI) higher than
32 kg/m2 (Nguyen et al., 2007; Sallmen et al., 2006).

A negative, but controversial, correlation between BMI
and sperm count has been reported (Hammoud et al.,
2008b; MacDonald et al., 2009; Magnusdottir et al., 2005).
Data strongly suggest that excess bodyweight affects sperm
production, but it is currently unclear whether weight loss
can reverse this effect.

Due to exponential incidence of morbid obesity, bariatric
surgery is an increasingly frequent treatment (Colquitt
et al., 2009; Sjostrom, 2005), with long-term effectiveness
on weight loss, comorbidities and mortality (Buchwald
et al., 2004; Sjostrom et al., 2004, 2007). It also concerns
younger patients, thus of reproductive age. Although bariat-
ric surgery could constitute a possible strategy to manage
obesity-linked male infertility, di Frega et al. (2005)
reported secondary azoospermia after Roux-en-Y gastric
bypass for six healthy previously fertile males. The authors
postulated a developmental block of spermatogenesis due
to malabsorption of essential nutrients.

This article reports the cases of three male patients who
underwent rapid and major weight loss from bariatric sur-
gery and the consequences on sperm parameters and results
of assisted reproductive treatments.

Patient 1

Patient 1 was a 30-year-old man with a 4-year history of
primary idiopathic infertility. His partner was 29 years old
and had a normal BMI (19.4 kg/m2); her ovulatory status,
hormonal profile (including FSH, LH, oestradiol, anti-
Müllerian hormone and prolactin) and hysterosalpingography
were normal. No alcohol intoxication or smoking and no
medication were reported for both partners. At the time
of first visit, male BMI was 65.7 kg/m2, hormones including
FSH, LH, testosterone, oestradiol and inhibin B were within
normal values and sperm parameters showed isolated ter-
atozoospermia (sperm concentration 48 · 106/ml, 35% pro-
gressive motility and 7% normal spermatozoa, according to
David’s modified classification (Auger and Eustache, 2000)).
The patient underwent a sleeve-gastrectomy procedure,
resulting in the reduction of the gastric volume. After the
surgery, he received supplementation for iron, vitamin B12
and vitamin D. He lost 108 kg in 9 months and reached a
BMI of 33.4 kg/m2. Assessment of sperm parameters 10
and 13 months after surgery showed drastic worsening,
resulting in severe oligoasthenoteratozoospermia (sperm
concentration 0.9 · 106/ml and 0.56 · 106/ml, 10% and
15% of progressive motility, 6% and 1% of normal spermato-
zoa, respectively). Hormonal pattern remained within nor-
mal values. At this time, the couple underwent two IVF
with intracytoplasmic sperm injection (ICSI) cycles with long
agonist protocols. In the first cycle, seven oocytes were
retrieved, including five metaphase II, but no embryo was
obtained. In the second cycle, eight oocytes were retrieved,
including five metaphase II, and three oocytes were fertil-
ized. Two good-quality cleavage-stage embryos, classified
according to previously described criteria (Van Royen
et al., 1999), were transferred at day 3, but no pregnancy
occurred. Assessment of sperm parameters 2 years after
surgery showed semen improvement with normalization of
both concentration and motility (sperm concentration
41 · 106/ml, 40% progressive motility and 8% normal sper-
matozoa), with no evidence of dietary or pharmacological
changes since the last examination. The couple underwent
a third ICSI cycle. A long agonist protocol was used allowing
the retrieval of 11 oocytes, including nine metaphase II, and
five oocytes were normally fertilized. Two top-quality
cleavage-stage embryos were transferred at day 2, resulting
in an ongoing singleton clinical pregnancy. Three good-qual-
ity supernumerary embryos were cryopreserved.

Patient 2

Patient 2was a 41-year-oldmanwith a 6-year history of primary
infertility related to female dysovulation and male factor. His
partner was 23 years old and had a normal BMI (20.7 kg/m2)
and polycystic ovary syndromewith normal hysterosalpingogra-
phy.Noalcohol intoxication or smoking and nomedicationwere
reported for both partners. At the time of their first visit, male
BMIwas 53.5 kg/m2, hormones including FSH, LH, testosterone,
oestradiol and inhibin B were within normal values and sperm
parameters showed extreme oligoasthenoteratozoospermia
(sperm concentration 0.8 · 106/ml, 25% progressive motility
and 13% normal spermatozoa, according to David’s modified
classification). The patient underwent a Roux-en-Y gastric
bypass procedure, which both restricts the gastric volume and
reduces the absorption of nutrients. After the surgery, he
received supplementation for vitamin D. He lost 79 kg in
5 months and reached a BMI of 30.4 kg/m2. Control of sperm
parameters 6 months after surgery showed severe worsening
with cryptozoospermia (presence of 25 non-motile spermato-
zoa in the centrifugation pellet of the whole ejaculate). Hor-
monal profile remained within normal values. Fifteen months
after surgery, and after multiple sperm collection for cryopres-
ervation, the couple underwent an IVF with ICSI attempt using
the antagonist protocol. Five oocytes were retrieved, including
five metaphase II, all fertilized after ICSI with fresh spermato-
zoa (sperm concentration 0.2 · 106/ml and 10% of progressive
motility). Two top-quality cleavage-stage embryos were
transferred at day 2, resulting in an ongoing clinical twin preg-
nancy. Three good-quality supernumerary embryos were
cryopreserved.

Patient 3

Patient 3 was a 30-year-old man with an 18-month history of
primary infertility related to a male factor. His partner was
27 years old with normal BMI (22.2 kg/m2) and her fertility
tests were normal. No alcohol intoxication or smoking and
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no medication were reported for both partners. At the time
of their first visit, male BMI was 38.6 kg/m2 and his obesity
was complicated by obstructive sleep apnoea, recently
treated by nocturnal positive airway pressure. Sperm
parameters showed severe oligoasthenoteratozoospermia
(sperm concentration 6 · 106/ml, 6% progressive motility
and 1% normal spermatozoa, according to David’s modified
classification). The couple underwent an ICSI attempt with
long agonist protocol: eight oocytes were retrieved, includ-
ing eight metaphase II, and four oocytes were fertilized
after ICSI. Two top-quality cleavage-stage embryos were
transferred at day 2, resulting in a clinical pregnancy, but
with spontaneous miscarriage at 5 weeks of gestation. Two
good-quality embryos were cryopreserved. After sperm
cryopreservation, the patient underwent a Roux-en-Y gas-
tric bypass procedure. After the surgery, he received multi-
vitamin (B1, B6, B9, B12, D) and dietary mineral
supplementation (calcium, magnesium, potassium, zinc,
iron, selenium, iodine). He lost 36 kg in 6 months and his
BMI reached 27.5 kg/m2. Assessment of sperm parameters
3 and 6 months after surgery showed worsening of oligozoo-
spermia (sperm concentration 0.9 · 106/ml and
0.3 · 106/ml, 4% and 7% progressive motility, 0% and 0% nor-
mal spermatozoa, respectively). No pregnancy was achieved
after a frozen–thawed embryo transfer. A second ICSI
attempt is planned.

Discussion

Recent studies evaluated the impact of obesity on sperm
parameters (see for review Du Plessis et al., 2010; Ham-
moud et al., 2008a). However, few data are available about
the effect of weight loss on male fertility or sperm
parameters.

After weight loss through natural methods (diet and/or
exercise), a decrease in leptin and insulin associated with
an increase in sex hormone-binding globulin and total or
free testosterone were observed (Kasturi et al., 2008;
Kaukua et al., 2003; Niskanen et al., 2004) and a potential
improvement in sexual function was reported if erectile dys-
function was present at baseline (Esposito et al., 2004). Pro-
gressive weight normalization could also improve sperm
parameters and male fertility, allowing spontaneous preg-
nancy (unpublished case report). Different pathophysiologi-
cal mechanisms could be implicated: (i) correction of
obesity-linked alterations of the hypothalamic–pituitary–gonadal
axis, especially hypogonadotrophic hyperoestrogenic hypo-
gonadism (Schneider et al., 1979); (ii) removal of direct
spermatogenesis and Sertoli cell-function alterations (Win-
ters et al., 2006); (iii) decrease of scrotal temperature
(Shafik and Olfat, 1981); and (iv) decrease of ghrelin peptide
after surgical procedure that is inversely correlated with
testosterone concentrations (Ishikawa et al., 2007). How-
ever, no data are available in the literature.

After bariatric surgery, some authors suggest that an
improvement in sex-life quality (Hammoud et al., 2009)
and a correction of hormonal profile (Bastounis et al., 1998;
Hammoud et al., 2009) could be expected. Only one team
published a case series describing sperm parameters after
Roux-en-Y gastric bypass, with azoospermia for six cases,
irreversible after a follow up of 12–15 months and
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associated with spermatogenic arrest at testicular biopsy (di
Frega et al., 2005).

The present study reports, as far as is known for the first
time, the follow up of three male patients who underwent
rapid and major weight loss after bariatric surgery and the
consequences on sperm parameters and results of assisted
reproductive treatments (Table 1). A worsening of their
semen parameters was observed, at least during the first
year following the procedure. However, contrary to the only
previously published report (di Frega et al., 2005), azoo-
spermia was not observed.

The relationship between weight loss from bariatric sur-
gery and alteration of sperm parameters is likely multifacto-
rial, and different pathophysiological hypotheses can be
raised. First, major and rapid weight loss may be compared
with a relative undernutrition status, so disrupting the nor-
mal pulsatile gonadotrophin-releasing hormone secretion
(Tsutsumi and Webster, 2009) and leading to reproductive
disorders. Second, nutritional deficiencies constitute
well-known complications after bariatric surgery, especially
after malabsorptive surgery such as Roux-en-Y gastric
bypass, with deficiencies concerning iron, calcium and vita-
mins B1, B12 and B9 (Coupaye et al., 2009; Poitou Bernert
et al., 2007). Thus, diverse deficiencies in spermatogenesis-
required nutrients may contribute to sperm alterations,
even if supplementation for vitamins and minerals is recom-
mended after all types of bariatric surgery. Lastly, some
toxic substances and liposoluble endocrine disruptors pres-
ent a preferential accumulation in fatty tissue, as indicated
by the correlation of serum organochlorine concentrations
with BMI (Magnusdottir et al., 2005). It can be postulated
that a rapid and massive release of such liposoluble toxic
substances could occur after bariatric surgery, in associa-
tion with the rapid and major weight loss, leading to alter-
ations in spermatogenesis. However, ICSI with fresh
spermatozoa after male bariatric surgery can be successful,
as demonstrated in the current report, where clinical preg-
nancies were obtained for two of the three couples. Finally,
the resulting effect of opposite hypotheses (positive influ-
ence related to the suppression of the deleterious effects
of obesity on semen parameters versus negative impact of
both nutritional deficiencies and toxic release) needs fur-
ther evaluation. Thus, sperm DNA fragmentation could con-
stitute a relevant marker in upcoming studies. The impact
of various surgical procedures on spermatogenesis may also
differ, especially according to the malabsorption degree,
and should be investigated.

Whatever the causes of male infertility are, interestingly
some of them seem to lead to severe but possibly reversible
alterations in spermatogenesis, as suggested by patient 1,
whose sperm parameters normalized 2 years after the sur-
gery. This reversibility may result from the correction of
nutritional deficiencies and the removal of exposure to toxic
substances, as has been, for example, previously described
for alcohol intoxication (Sermondade et al., 2010).

In conclusion, even if the number of patients is limited,
these original findings may suggest that information about
potential reproductive consequences of bariatric surgery
should be given to the patients and sperm cryopreservation
proposed before surgery. Further longitudinal prospective
studies and randomized trials will be required to evaluate
whether weight normalization through diet modification
and physical activity and/or bariatric surgery could have
an impact on sperm parameters and male fertility.
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