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Abstract
Aim: During the gathering of demographic data for the biobank on Buerger’s Disease (BD), we found that,
after the clinical manifestation of BD, the patients usually became infertile, and the age of their last child
was compatible with the time of disease diagnosis. The aim of this study was to evaluate the underlying
cause of secondary infertility in BD patients.

Method: Anti-sperm antibodies (ASA), testosterone, luteinising hormone (LH), and follicle-stimulating
hormone (FSH) in the sera of 39 male BD patients were measured and compared with 39 age-matched
Caucasian male controls.

Results: Six patients declared that they suffered from impotency. The ASA level was positive in 25.6% of
the patients and 2.4% of the controls (p = 0.003, CC = 6.96). The mean levels of testosterone in the
patients and controls were 393.12 ± 32.9ng/dl and 354.37 ± 30.9ng/dl, respectively. The mean levels of
LH in the patients and controls were 0.88 ± 0.12mIU/r and 0.85 ± 0.1mIU/r, respectively. The mean levels
of FSH in the patients and controls were 4.1 ± 0.35mIU/r and 3.56 ± 0.33mIU/r, respectively. No
signi�cant difference in the serum levels of testosterone, LH, or FSH was found between the patients and
controls (p > 0.05). The spermograms of three ASA-negative patients demonstrated impaired sperm
motility.

Conclusion: Anti-sperm antibodies, disturbed genital circulation, autonomic dysfunction and sperm
motility may be responsible for secondary infertility in Buerger’s Disease. 

Ethical code: MUMS-941842

Introduction
Thromboangiitis Obliterans, or Buerger’s Disease (BD), is an in�ammatory-occlusive peripheral vascular
disease which may lead to tissue gangrene and limb loss [1]. BD usually is diagnosed in young men, and
it appears that tobacco use is a risk factor for disease development and prognosis [2]. Until recently, the
trigger for developing BD was unknown, and it is not yet known if BD is an autoimmune vasculitis or a
peripheral vascular disease induced by an unknown aetiological factor besides smoking [3].

During the gathering of demographic data for the biobank on Buerger’s Disease, we found that, after the
clinical manifestation of BD, the patients became infertile and the age of their last child was compatible
with the time of disease diagnosis. The aim of this study was to evaluate the underlying cause of
patients’ secondary infertility.

Patients And Methods
During a cross-sectional study between February 2016 and February 2017, the patients who reported to
the clinic with the diagnosis of Buerger’s Disease by Shionoya’s criteria with angiography or computed
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tomography angiography (CTA) con�rmation were invited to participate in this study. Of the reporting
patients, those who had at least one child before disease onset and did not use any birth control method
were enrolled in the study. Written informed consent was obtained from the patients (ethical code:
IR.MUMS.fm.REC.1395.301).

The control group was selected randomly from the serum bank of healthy men who were age-matched
with the BD group (ethical code: IR.MUMS.fm.REC.1394.587).

The serum levels of anti-sperm antibodies (ASA), testosterone, luteinising hormone (LH), and follicle
stimulating hormone (FSH) were measured in both the patients and controls.

A solid-phase sandwich enzyme immunoassay (ELISA) was used for the quantitative determination of
anti-spermatozoa antibodies in the serum samples (Genway, San Diego, USA). The normal range for ASA
is 0–60 U/ml, and above 60 U/ml was considered positive based on the kit’s protocol.

Testosterone was measured by radioimmunoassay (RIA) kit (Parc Marcel Boiteux, Codolet, France). The
normal range for healthy males is 280–1100 ng/dl.

The LH and FSH were also measured by RIA kits (PadyaTeb, Iran), and the normal ranges for LH and FSH
are 0.8–11mIU/r and 1–13mIU/r, respectively.

Statistical Analysis
Statistical analysis was performed using SPSS version 11.5. The descriptive data are presented as the
mean ± standard deviation (mean ± SE). Kolmogorov-Smirnov tests were used to determine the normality
distribution of data. An independent sample T-test was used to compare the serum levels of testosterone,
LH, and FSH between the BD group and controls. A chi-square test was considered to compare the
positive ASA tests in the BD patients and the controls. A p value less than 0.05 was considered
statistically signi�cant.

Results
In total, 42 patients with the diagnosis of BD reported to the clinic due to �are-up (71.4%) or follow-up
(28.6%). Of these 42 patients, 39 patients enrolled in the study according to the inclusion criteria, of which
two were single with no children and also did not intend to have children, and another patient had two
children after the onset of the disease. Thus, the study was conducted with 39 patients and 39 aged-
matched controls. The mean age of the BD patients and controls was 41.43 ± 7.6 and 41.9 ± 9.2 years,
respectively. All of the patients were active smokers. The patients who reported to the clinic due to �are-
ups suffered from progressive claudication, chronic ulcers, local gangrene, or burning pain. The patients
who reported for follow-up suffered from unchanged claudication and cold sensitivity. The mean number
of children of the patients was 2 ± 1 child/children ranging from 1 to 4. Six patients who had suffered
from Buerger’s Disease for more than 15 years complained of erectile dysfunction but not libido. Only one



Page 4/11

of them was satis�ed with sildena�l before sexual intercourse. Four patients suffered from orgasmic
dysfunction soon after their disease diagnosis. For two of the patients, secondary infertility had led to
divorce.

The ASA level was positive in ten patients (25.60%) and in one (2.4%) control (p = 0.003, CC: 6.96). The
mean age of the patients with and without the ASA-positive test result was 43.6 ± 2.2 and 41.1 ± 1.4
years, respectively (p = 0.38). There was no correlation between adverse event outcome (major
amputation) and the positive ASA test (p = 0.6).

Four patients with negative ASA test results had spermograms. All of these patients had normal sperm
volume, sperm count, and sperm shape, but there was a decrease in sperm motility in three patient and
sperm agglutination in one patient (Fig. 1). Unfortunately, the rest of the patients did not cooperate in
undergoing the spermogram test.

The mean levels of testosterone in the BD group and the control group were 393.12 ± 32.9 ng/dl and
354.37 ± 30.9 ng/dl, respectively. No signi�cant difference was found between the testosterone levels in
the two groups (p = 0.39). The mean levels of testosterone in patients with and without major amputation
were 520 ± 144.8 ng/dl and 374.4 ± 31.1 ng/dl, respectively (p = 0.1).

The mean levels of LH in the BD patients and the controls was 0.88 ± 0.12mIU/r and 0.87 ± 0.6mIU/r,
respectively. No signi�cant difference was found between the LH serum levels of the two groups (p = 
0.91).

The mean serum levels of FSH in the BD patients and the controls were 4.14 ± 0.32mIU/r and 3.53 ± 
0.31mIU/r, respectively. There was no signi�cant difference in the FSH levels of the patients and controls
(p = 0.2).

Discussion
During the gathering of demographic data for the Buerger’s Disease biobank, we found that infertility
after disease diagnosis is one of the problems that BD patients face. They usually tried to conceal it from
their spouses, and those patients without children were concerned about it. Notably, we do not know how
reliable the self-reporting on impotency and libido is, because infertility is a source of stigma for men in
Iranian culture. This stigma is demonstrated by the fact that only three patients collaborated in the
spermogram test. For two patients, the infertility had led to getting divorced and re-marrying, believing
that their �rst wives were the infertile partners.

Owing to the fact that we did not have access to semen samples of more than three patients, in order to
evaluate for secondary infertility in Buerger’s Disease, we �rst tested the serum levels of testosterone, LH,
and FSH because, in disturbed genital circulation such as arteriosclerosis, the levels of these hormones
are typically abnormal [4]. However, there was no statistically signi�cant difference in the serum levels of
gonadal and sexual hormones between the patients and healthy controls. Yet, approximately 15% of the
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patients complained of erectile dysfunction without favorable response to Sildena�l, which may have
been due to impaired genital circulation. Also, 9.5% of the patients complained of orgasmic dysfunction
early after disease diagnosis which may have been due to autonomic dysfunction in BD patients [5].

There are a few case reports involving spermatic arteries in Buerger’s Disease [6–8]. In these reports, the
occlusion of a spermatic artery led to genital lesions. However, we do not yet know whether BD leads to
impaired circulation of genitalia that does not involve thrombotic or ischemic lesions.

Immunological infertility was also evaluated in the patients. Because cultural concerns prevented most of
the patients from cooperating in a spermogram test, we therefore conducted only the study on serum
samples.

According to our �ndings, ASA was positive in approximately 25% of the patients. The prevalence of anti-
sperm antibodies in the general population has been reported to be between 0 and 2.5% [9, 10], which
aligns with the results of our control group. Therefore, it appears that ASA may play a role in the
secondary infertility of the patients. However, the origin of ASA in the serum of patients is still unknown,
and we do not know if this type of autoantibody formation is due to an infectious pathogen and cross-
reactions with auto-antigens, or because of an in�ammation as a result of autoimmunity in Buerger’s
Disease. The prevalence of ASA in various conditions is summarised in [Table 1].

Table 1
The prevalence of ASA in various conditions or diseases.

Condition Anti Sperm Antibody Percentage Secondary infertility?

Unexplained infertility [18] 7% (male) Primary and secondary

Infection [19] 16.3% Secondary

Systemic autoimmune diseases [20] 7.1% Secondary

Vasectomy [21] 50–70% Secondary

Cystic �brosis [22] 75% Primary and secondary

Varicoceles [23] 32% Primary and secondary

Dysfunctional seminal vesicles [24] 38.3% Primary and secondary

Several studies that evaluated ASA in both sperm and serum appear to indicate that the ASA serum level
is about half of the ASA sperm [9]. Therefore, if we consider that even half of the patients suffered from
immunological infertility, and approximately 15% suffered from impotency due to impaired genitalia
circulation, the question regarding underlying cause of infertility would remain in terms of the rest of the
study subjects.

Impaired sperm motility was the only �nding in the spermograms of the three ASA-negative patients.
Various causes explain low sperm motility, such as varicocele, disturbed sex hormones, genetic disorders,
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and lifestyle and environmental factors, such as smoking.

Genetic disorders [11] and varicocele [12] are usually responsible for primary infertility, yet, the gonadal
and sexual hormones of the patients were in a normal range. Therefore, these two causes may not be
responsible for the secondary infertility of the patients. In addition, many factors associated with lifestyle,
such as nutrition, psychological stress, environmental and occupational exposures [13], and addiction to
smoking [14] or illegal drugs [15] may in�uence fertility. Notably, the majority of patients with Buerger’s
Disease are heavy smokers [16]. Some studies show the negative effects of smoking on sperm count,
motility, and morphology [17], whilst others claim that there is no signi�cant relationship between
smoking and infertility [18]. However, the BD patients began smoking many years before disease onset,
and many had children who were born whilst the patients were smokers, before illness manifestation.

Notably, thrombogenicity and high oxidative stress, independent from smoking, has been demonstrated
in BD patients [19, 20]. Interestingly, semen contains clotting and �brinolysis factors which have a
signi�cant role in male reproductive physiology including the motility and function of sperms [21].
Besides, high oxidative stress in semen could lead to male infertility by in�uencing on DNA, lipids and
proteins of sperms [22].

It is still unknown, if the serum level changes in coagulation and oxidative stress of BD patients also
happened in the semen of these patients. But, such changes might be responsible for secondary infertility
of the ASA negative patients.

Conclusion
All in all, secondary infertility is a problem that many BD patients face. Owing to the fact that BD is a
multifactorial disease and genetic background may play a role in developing the disease, secondary
infertility may explain low BD prevalence, particularly in developing countries, as well as the lack of
positive family history of Buerger’s disease. According to this study, impotency due to impaired genital
circulation and ASA may play a role in a patient’s secondary infertility. In addition, the impaired sperm
motility in three of the patients with negative ASA may be a clue to uncover the reason for the infertility of
the rest of the patients.

However, the major limitation of this study was that we did not obtain sperm samples from most of the
patients. But, it is highly recommended to evaluate oxidative stress and coagulation and �brinolytic
activity in the semen of BD patients suffering from infertility. Nonetheless, the results of this study may
be considered a step toward better understanding the pathophysiology of Buerger’s Disease.

Abbreviations
ASA: Anti-sperm antibodies

BD: Buerger’s Disease
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CC: Correlation Coe�cient

CTA: Computed tomography angiography

DNA: Deoxyribonucleic acid

ELISA: Enzyme immunoassay

FSH: Follicle-stimulating hormone

LH: Luteinising hormone

RIA: Radioimmunoassay
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Figure 1

Sperm agglutination in a BD patient with negative serum anti-sperm antibody.


