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Abstract:

Introduction and Purpose:

Male circumcision is a surgical procedure that has been performed for thousands of years. In
addition to traditional religious or cultural indications, there are also medical reasons for
undertaking this intervention. Recently, there has been growing interest in the long-term
effects of circumcision, particularly its association with sexually transmitted infections (STIs)
and sexual satisfaction. The aim of this article is to provide a comprehensive overview of the
current state of research on these issues.

Current State of Knowledge:

Our analysis of observational studies, systematic reviews, and meta-analyses indicates that
male circumcision significantly reduces the risk of HIV and HPV infections, and lowers the
likelihood of transmission to sexual partners. This also translates into reduced risk of cervical
cancer in female partners of circumcised men. However, data concerning other STIs, such as
Chlamydia trachomatis and Treponema pallidum, remain inconclusive and require further
investigation. Male circumcision is also a well-established factor in reducing the incidence of
urinary tract infections (UTIs). Findings related to sexual satisfaction post-circumcision are
conflicting, with some studies reporting increased satisfaction, while others indicate a decline.

Summary:

Male circumcision appears to offer long-term protective benefits against HIV, HPV, and UTIs.
However, due to inconsistent findings on other STIs and sexual satisfaction outcomes, further
high-quality research is necessary to draw more definitive conclusions.

Key words: Male circumcision, foreskin removal, STI, HIV

Introduction and purpose:
Circumcision is a procedure in which the foreskin of the penile glans is partially or
completely removed, resulting in the continuous exposure of the glans. It is a surgical practice

that has been performed for thousands of years in various parts of the world. Despite its long



history, it has not lost its popularity and remains one of the most commonly performed
surgical procedures worldwide [1].

Over the years, the course of the procedure, the technique used to perform it, as well as peri-
and postoperative care, have evolved — particularly due to advances in aseptic techniques
and modern medicine. Today, the health implications of circumcision are the subject of
ongoing scientific debate and research, drawing interest from around the world. Researchers
compare different techniques and postoperative protocols, report long-term observations
related to complications, and seek to establish a link between this procedure and infections
with the most common sexually transmitted viruses: human papillomavirus (HPV) and human
immunodeficiency virus (HIV). The complications and long-term effects of the procedure
remain a matter of debate and are often a source of controversy.

The aim of our study was to conduct a literature review that compiles the most recent
knowledge on the circumcision procedure, with a focus on its long-term health implications.
We conducted a literature review using PubMed, Google Scholar, and Elsevier. A team
consisting of two independent authors (B.R. and K.S.) carried out the research using search
terms “male circumcision” and “foreskin removal”. Additional references were obtained from

the bibliographies of previously selected articles.

Describtion of state of knowledge:

History, indications and methods

The earliest historical evidence of male circumcision dates back more than 6,000 years, as
shown by ancient drawings and Egyptian mummies from that era [2]. Over the years, the
procedure has not lost its popularity, as indicated by estimates suggesting that, depending on
the source, approximately 12.5% to 39.0% of men worldwide have undergone circumcision [1,
3,4].

Circumcision is mandatory in some cultures and religions, such as Judaism, among the
majority of Muslim scholars, and in certain traditional African communities — where it is
often performed within the first days of a newborn’s life [2, 3]. Circumcision is less common
in European countries, but in some parts of the world, such as Canada, Africa, and the USA,
most newborns undergo the procedure [3].

In addition to being performed for cultural or religious reasons, circumcision may also be
indicated for medical purposes. The most frequently cited indications include phimosis,
paraphimosis, balanitis and/or balanoposthitis, as well as recurrent urinary tract infections

(UTIs) [3, 5].



Many surgical techniques and methods have been developed over the years. Some involve
traditional surgical removal of the foreskin, such as the dorsal slit or sleeve technique [6].
Circumcision staple devices are growing in popularity, as they can simultaneously cut and
suture the foreskin, allowing the procedure to be performed more quickly and with less pain.
Laser-assisted circumcision methods have also been described [3, 7]. The most commonly
used methods among newborns include the Mogen clamp, the Gomco clamp, and the
Plastibell device [4, 5]. Sinkey et al. suggested that the Mogen clamp causes less pain than the
Gomco clamp [8].

Regardless of the method used, all patients should be provided with adequate anesthesia. Pain
relief can be achieved using various methods, the most common being a dorsal penile nerve
block, penile ring block, or the application of lidocaine/prilocaine cream to the foreskin [9,

10]. However, in some cases of cultural or religious circumcision, anesthesia is not used [4].

Potential complications

The typical complications of circumcision are similar to those associated with other surgical
procedures. The overall complication rate is estimated at 3.8% of all procedures [6]. The most
common complications include hemorrhage (incidence: 0.32%, making it the most frequent),
pain, swelling, and wound infection. In cases of poor surgical technique, mechanical injury to
the penile glans may also occur [5]. Serious adverse effects are rare and are usually associated
with additional risk factors and improper surgical technique [1].

Long-term complications that may also occur include persistent pain, mucosal or skin
adhesions, fistulas, decreased penile sensitivity, post-inflammatory hyperpigmentation,
necrotizing fasciitis, and changes in sexual function [3, 6, 11]. Despite emerging theories
about the potential psychological adverse effects (in cognitive abilities, body image disorders,
etc.) caused by neonatal circumcision, high-quality evidence shows that this procedure does

not predisposes to such disorders [12].

Risk of urinary tract infections (UTIs) after circumcision

Dubrovsky et al. observed a higher risk of UTIs in uncircumcised boys compared to
circumcised ones — a finding supported by a large systematic review including 402,908
patients, which estimated an 87% risk reduction associated with circumcision [2, 13]. This
relationship is particularly important in boys with antenatal hydronephrosis (AHN), where
UTlIs are a significant risk factor for renal damage. A protective effect of circumcision has

been demonstrated across all subgroups of AHN patients, regardless of etiology, including



those with vesicoureteral reflux, obstructive hydronephrosis, and posterior urethral valves.
Therefore, circumcision should be considered in boys with AHN, with individual assessment

of the benefit-risk ratio given the potential complications of the procedure [4, 14, 15].

Human Papilloma Virus (HPV) infection and transmission

HPV is the most common sexually transmitted infection (STI) worldwide. More than 40
subtypes of this virus are known to infect mucosal surfaces of the body and are categorized
into low-risk and high-risk oncogenic types. Infection with low-risk types (such as HPV 6 or
HPV 11) can lead to genital warts (benign lesions of the anogenital region) and low-grade
squamous intraepithelial lesions of the cervix [16]. High-risk types (such as HPV 16 and HPV
18) are strongly associated with the development of cervical, vulvar, anal, penile, and
oropharyngeal cancers [17].

Male circumcision has been shown to reduce the prevalence of genital HPV infection by 32—
43% in men who undergo the procedure, as confirmed by meta-analyses and systematic
reviews conducted across various populations globally [2, 18, 19, 20, 21].

There is also a significant protective effect for female partners of circumcised men, who
demonstrate a lower risk of infection with both oncogenic and non-oncogenic HPV types.
This manifests as a reduced incidence of secondary HPV-related cancers, including cervical
cancer — with one study reporting a 58% reduction in risk among female partners of
circumcised men compared to those with uncircumcised partners [21, 22].

Semen HPV infection has also recently been associated with asthenozoospermia, the presence
of anti-sperm antibodies, reduced semen volume and sperm count, as well as an increased
sperm DNA fragmentation index. These factors may contribute to difficulties in achieving

pregnancy, although further research in this area is needed. [23, 24].

Penile carcinoma

The most common single agent that promotes genetic mutations and induces the neoplastic
process leading to penile carcinoma is HPV. Approximately 40% of penile cancers are
classified as HPV-associated (mostly HPV-16). In the remaining cases, these cancers are not
related to infection with this virus (HPV-independent) and result from processes induced by
other risk factors, such as phimosis, smoking, poor hygiene, or low socioeconomic status [22,
25].

It should be emphasized that HPV-associated subtypes are considered high-risk due to their

greater potential to invade lymph nodes and form distant metastases. A strong correlation has



been demonstrated between paediatric circumcision and lower rates of invasive penile cancer.
However, there is a lack of high-quality evidence supporting an association between
paediatric circumcision and in situ penile cancer or intraepithelial neoplasia [26].

Circumcision thus appears to be a procedure that reduces the risk of both HPV-associated (by
decreasing the likelihood of infection with the virus) and HPV-independent penile cancer (as
removal of the foreskin prevents the development of phimosis and facilitates proper hygiene)

[25, 27].

Human Immunodeficiency Virus (HIV) infection

HIV infections have been described by the World Health Organization (WHO) as an epidemic.
In 2021, an estimated 38.4 million people worldwide were living with HIV, including 1.5
million new infections. While it is difficult to determine the exact number of cases, it is
believed that this number has continued to grow. There are two serotypes of the virus — HIV-1
and HIV-2 — with HIV-1 accounting for approximately 95% of infections [28]. Although the
development and wider availability of pre-exposure prophylaxis (PrEP), along with the
implementation of community education programs, have contributed to a decline in
transmission rates, the virus still causes significant morbidity and mortality [29].

It has been suggested that circumcision may help reduce the risk of HIV acquisition by
lowering the chance of female-to-male HIV transmission [29]. We identified numerous
studies confirming that circumcision significantly reduces the odds of HIV infection—by up
to 70% — among both men who have sex with women (MSW) and men who have sex with
men (MSM) [4, 30, 31, 32, 33].

However, it is worth noting that some authors argue circumcision offers little protection for
women against transmission from HIV-positive male partners [31, 34].

Given that MSM are disproportionately affected by HIV worldwide, some researchers
recommend including this group in circumcision promotion campaigns in low- and middle-
income countries [29]. Nevertheless, it is advised that the procedure be performed only in

adulthood, when individuals are able to provide informed consent [4].

Other sexually transmitted infections (STIs)

In addition to HIV and HPV, other STIs, which also pose a significant epidemiological
concern, are being investigated in ongoing studies. Unfortunately, for many STIs, the findings
remain inconclusive and often vary depending on the geographic origin of the study

population. A literature review by Morris B. et al. indicated that some studies report lower



rates of Chlamydia trachomatis infection among circumcised men and their partners compared
to uncircumcised men and their partners. However, other studies contradict this association
[21]. When comparing similar study groups, no significant difference was observed in the
incidence of Neisseria gonorrhoeae infection. Regarding Trichomonas vaginalis, the risk of
infection and transmission may be reduced, but further research is necessary [35].

The evidence on Treponema pallidum (syphilis) is also mixed—some studies suggest a
reduced risk of infection following circumcision, while others do not support this finding [36].
Interestingly, female partners of circumcised men were found to be 40% less likely to develop

bacterial vaginosis [37].

Sexual function and satisfaction

The relationship between circumcision and sexual function has been the subject of many
scientific studies, with conflicting findings. Unfortunately, there is no consensus regarding the
impact of circumcision on sexual function, and the conclusions of the authors vary depending
on the study. Some claim that circumcised men experience reduced penile sensitivity, which
may lead to difficulties in achieving orgasm, and that their female partners are more likely to
report dissatisfaction with sexual fulfillment [38, 39]. Other authors suggest that circumcision
increases penile sensitivity, which is expected to positively affect overall sexual satisfaction
[40, 41]. Additionally, some emerging studies indicate no significant change in sexual
satisfaction following circumcision [42]. Undoubtedly, this remains an area that requires
further research. The methodology for studying this issue is challenging due to the complexity

of factors affecting sexual satisfaction, as well as the difficulty in measuring and comparing it.

Conclusions:

The reviewed literature indicates that male circumcision is an effective procedure for reducing
the risk of urinary tract infections (UTIs), which is particularly important in patients at risk of
secondary kidney damage. Moreover, the protective effect of circumcision in reducing both
the acquisition and transmission of human papillomavirus (HPV) and human
immunodeficiency virus (HIV) has been consistently demonstrated in the literature,
reinforcing its potential value as a preventive public health intervention against these
infections. Male circumcision may also offer indirect health benefits for women, as reduced
male-to-female HPV transmission lowers the risk of cervical cancer.

In contrast, findings regarding the impact of circumcision on the risk of other sexually

transmitted infections (STIs) and on sexual satisfaction remain inconclusive, with results



varying depending on study design, population size, and demographic background.
This area warrants further investigation and would benefit from greater standardization in

research methodology.
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