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Established Facts

o Microscopic sperm examination is a widely used and routinely applied technique for investigating male
infertility and monitoring spermatogenesis following treatment.

« However, there are no reports in the literature on sperm sedimentation and its use by cytology for di-
agnosing infectious agents in symptomatic urologic patients.

Novel Insights

« Itis becoming increasingly clear that the seminal organs such as prostate, seminal vesicles, and their
excretory duct system serve as a reservoirs for infectious agents and are therefore not detected by con-
ventional urinalysis.

« In contrast, sperm sediment cytology (SSC) detects infectious organisms in a high number of symp-
tomatic urologic patients and infertile males.

o The concentration by sperm sedimentation allows the identification of pathogenic agents with ease

enabling subsequent specific treatment.
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Abstract

Background: |ll-defined chronic symptoms such as itching,
burning, urethral discharge, and pelvic pain are not uncom-
mon in male urologic patients. Often, microscopic urinalysis,
bacterial cultures, and laboratory testing are non-contribu-
tory. We have developed a technique for sperm sedimenta-

tion and used the cytologic examination of the sediment
routinely in more than 4,000 patients with urologic com-
plaints over the last 5 years. Case: We present 3 exemplary
cases, documenting the diagnostic power of sperm sedi-
ment cytology (SSC). In all 3 cases, conventional laboratory
testing failed to reveal a causative agent. Case 1 is that of a
28-year-old male patient with a history of occasional swell-
ing of the lymph nodes in the left inguinal region for 1 year.
Case 2 is that of a 51-year-old male patient with a history of
itching and burning of the urethra of 2 months’ duration.
Case 3 is that of a 22-year-old female patient with copious
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vaginal discharge after intercourse for 18 months, non-re-
sponsive to treatment. Conclusion: We were able to identify
causative pathologic organisms in the sediment of all pa-
tients or their partner. Subsequent specific treatment did
clear and alleviate the symptoms documenting the clinical
relevance of this new technique. In our experience, SSC has
proven to be a valuable technique for diagnosing occult uro-

logic infections. © 2017 S.Karger AG, Basel

Background

The surprisingly high rate of male urogenital infections
with Trichomonas vaginalis (T. vaginalis), Chlamydia tra-
chomatis (C. trachomatis), human papilloma virus (HPV),
cytomegalovirus (CMV), herpes simplex virus (HSV), and
Candida has only recently come into focus [1-4], mainly
because traditional diagnostic techniques such as urinaly-
sis, smears, and serum testing have been shown to be inad-
equate [5]. With newer methods such as nucleic acid am-
plification [5, 6], the prevalence of Trichomonas and Chla-
mydia in men attending a sexually transmitted diseases
clinic were shown to be as high as 17 and 19%, respective-
ly [2]. In men with non-gonococcal urethritis, 19.9% were
infected with Trichomonas [6]. Equally significant is the
detection of HPV in human semen specimen in 14.9% [7].
Overall, semen seems to be the most sensitive specimen to
detect Trichomonas [8]. Also, these infectious agents are
highly prevalent in men having sex with men [9]. In het-
erosexual couples, the male partner may be the source of
re-infection of his female partner [10, 11]. Alarmingly, a
recent meta-analysis identified a pooled prevalence of
HPV in 16% of asymptomatic sperm donors, HPV 16 be-
ing the most common subtype [12]. The authors, there-
fore, consider HPV-infected donor semen as a potential
health risk [12]. In summary, the prevalence of infectious
organisms in the male urologic system has been highly un-
derestimated. And, semen has only recently been recog-
nized as a valuable and sensitive diagnostic specimen.

During ejaculation, semen is produced as a concentrat-
ed suspension of spermatozoa, stored in the epididymis,
mixed with and diluted by secretions of the prostate and
seminal vesicles, with minor contributions from the bulbo-
urethral (Cowper’s) glands and epididymis. Traditionally,
sperm analysis has been used for investigating male fertil-
ity status. For that purpose, fresh semen is examined mi-
croscopically for mobility and morphology of spermatozoa
without sedimentation or staining. In our institution, the
sedimentation of sperm was developed over the last couple
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of years in order to identify infectious pathogens. Our
studies revealed semen as the most informative biological
material in urologic patients [13]. Since the early 2000s,
our group has developed the technique and gained consid-
erable clinical experience [14]. In addition, we have devel-
oped a software program, Vision Cyto® Sperm Sediment
software (VC® SS) with vision sperm sediment (VSS) al-
gorithm. This program allows to perform a systematic and
comprehensive macroscopic and microscopic evaluation
of the sediment smear. In this communication, we are pre-
senting some of the results obtained.

Case Reports

Case 1

Clinical Findings

This 28-year-old unmarried male with a promiscuous life style
noted occasional swelling of the lymph nodes in the left inguinal
region for several months. Physical examination revealed an infil-
trate of 2 cm at the base of the left scrotum. There was no flushing
of the skin or fluctuation. The lymph nodes in the left inguinal re-
gion were palpable and measured up to 5-6 mm. The clinical di-
agnosis after ultrasound examination was infiltration of the
perineum of unclear etiology.

Laboratory Findings and SSC Assessment

Standard laboratory analysis of urine, blood, smears of pros-
tatic secretions and urethral discharge were within normal limits,
polymerase chain reaction (PCR) and microbiological cultures of
urethral discharge were non-contributory. Examination of the
ejaculate revealed astenozoospermia. Subsequently, the urologist
requested SSC to exclude an infection of the lower urinary tract.

The semen was centrifuged for 20 min at 1,500 rpm, several
smears were prepared, air-dried, and stained with May-Griinwald
Giemsa (MGG). Cytologic examination showed a background of
moderate to abundant mixed microbiota and cytoplasmic inclu-
sions consistent with chlamydia (Fig. 1), as well as T. vaginalis
(Fig. 2). A diagnosis of trichomoniasis and chronic chlamydial in-
fection was made. Immunoassay supported the diagnosis of chla-
mydiosis with a serum anti-C. trachomatis 1gG 1:200 and the se-
rum antibodies to the heat shock protein 60 chlamydia were 1:400.
The patient was treated accordingly for 3 months with complete
resolution of the symptoms.

Case 2

Clinical Findings

This 51-year-old divorced male complained of itching and ure-
thral burning for 2 months. He had put himself on antibiotic treat-
ment without improvement. After worsening of the condition, he
added an antifungal drug without relief.

Laboratory Findings and SSC Assessment

Conventional microscopic examination and PCR of the ure-
thral discharge were within normal limits. SSC was performed as
described in case 1. The cytologic examination showed a moderate
to abundant mixed flora with Candida (Fig. 3), vegetative form of
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Fig. 1. C. trachomatis: large epithelial cells with intracytoplasmic
granules. MGG %100 oil immersion.

g

Fig. 2. T. vaginalis clearly recognizable intracytoplasmic granules.
MGG %100 oil immersion.

Entamoeba histolytica (E. histolytica), signs of CMV, and foreign
body cells. A diagnosis of a mixed bacterial, viral, fungal infection
was made (amebiasis, CMV, and candidosis).

Express immunoassay against E. histolytica in sperm sediment
specimen confirmed the diagnosis of urogenital amebiasis. Serum
analysis revealed positive anti-CMV IgG and anti-CMV IgM con-
firming a persistent CMV infection. Unfortunately, follow-up in-
formation on the further clinical course was not available.

Case 3

Clinical Findings

A 22-year-old female patient complained of abundant vaginal
discharge for 18 months. She had only one male partner, no use of
condom. The gynecologic examination showed cervical erosion
and hyperemia, microscopic examination revealed mixed micro-
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Fig. 3. Filaments of Candida species and occasional sporozoa.
MGG x100 oil immersion.

Fig. 4. Abundant mixed microbiota. MGG x100 oil immersion.

biota, and leukocytosis. Enterococcus faecalis and streptococcus
were identified by microbiologic culture. PCR showed Gardner-
ella and Candida albicans. A diagnosis of cervicitis and dysbiosis
was made. Antibacterial and antifungal treatment had no effect.
The gynecologist recommended condom use and SSC of the sex-
ual partner.

Result of SSC of the Sexual Partner

The sperm sediment showed degenerate forms of T. vaginalis as
well as E. histolytica cysts, confirmed by immunochromatography
for antigens of E. histolytica. There was a moderate to abundant
macrophage reaction and abundant mixed microbiota (Fig. 4).

Treatment of both partners led to complete resolution of the
symptoms illustrating that the male partner may be the source of
repeated re-infections.
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Discussion

Infections are the main cause for urologic complaints
in men [1]. However, conventional laboratory testing has
diagnostic value only in patients with acute disease,
whereas in men with an indolent course with poorly de-
fined urogenital symptoms it is often non-diagnostic. Yet,
in these patients, infectious organisms such as Tricho-
monas, Chlamydia, and Candida are often the causative
agent for the symptoms [10]. But traditional diagnostic
methods are highly inadequate. A recent study from the
Cleveland Clinic in September 2016 [15] showed a detec-
tion rate of Trichomonas in urinary cytology as only 0.1%
(73 cases of 60,000 specimens) over a 30-year period. This
contrasts with reported rates of up to 20% trichomoniasis
in patients attending sexually transmitted diseases clinics
(2, 6]. Also, male partners of women with trichomoniasis
were infected in surprising 72%, most of them being as-
ymptomatic [11]. Thus, re-infections are common, if only
one partner is being treated. Clearly, for a successful man-
agement, partner diagnosis and treatment have to be in-
cluded, as convincingly documented by case 3 of this re-
port. Table 1 shows the summary of the most common
violation of the vaginal microbiota in 2,068 female sexual
partners of the patients with urologic complaints. The
data from table highlight the suffering of both men and
women. Such situation can induce reproductive problem.

Table 1. Summary of the most common violation of the vaginal
microbiota in 2,068 female sexual partners of the patients with
urologic complaints

Cytological features Female sexual partners, n (%)
Candidosis 850 (41.10)

Bacterial vaginosis 448 (21.66)

Trichomoniasis 140 (6.76)

Nothing special 630 (30.3)

It is becoming more and more evident that it is not the
urinary bladder which harbors the infectious organisms
in symptomatic male urologic patients but the seminal
organs such as prostate, seminal vesicles, and epididymis.
It has been speculated that the lack of glycogen in urethra
and bladder and the toxicity of urine adversely affect the
biologic survival and morphologic characteristics partic-
ularly of Trichomonas. Therefore, semen appears to be a
much more appropriate specimen for examination since
it mirrors much more closely the microbiologic status
(microbiota [10]) of the male urogenital system.

The SSC findings are summarized in Table 2 which
was found in more than 4,000 patients with urologic com-
plaints over the last 5 years. The high rate of diagnostic
valuable findings deserves attention. An overwhelming
percentage of patients favored 98% (4,126 0f4,210 = 98%)
impaired microbiological status of sperm with Candida
(124 of 4,126 = 3%), Gardnerella (2,352 of 4,126 = 57%),
Mobiluncus (371 of 4,126 = 9%), and other mixed flora
(1,279 of 4,126 = 31%). The majority of cases indicates
virus/bacterial-associated cells (1,979/4,210 = 47%) with
HPV (534/1,979 = 27%), CMV (752/1,979 = 38%), HSV
(237/1,979 = 12%), and C. trachomatis (455/1,979 = 23%).
Fewer cases (1,053 0f 4,210 = 25%) were presented by dif-
ferent protozoa with T. vaginalis (611 of 1,053 = 58%), E.
histolytica (421 of 1,053 = 40%), Lamblia intestinalis (21
of 1,053 = 2%).

Another special issue is the detection of HPV in the se-
men. In fact, there are only few reports in the worldwide
literature which have investigated this challenge in men.
In a series of reports, the authors refer to a prevalence of
human papillomas viruses in semen. The studies of recent
decades note that the HPV DNA in semen was detected in
14.9-23.4% of cases with predominance of high-risk HPV
(hrHPV) types (3, 7, 12]. Some of the authors provide new
insight into this emerging topic by confirmation about ab-
sence significant association between HPV presence and
impairment of semen quality [7, 16], unless there is slight
decrease of pH borderline in HPV DNA-positive semen

Table 2. Summary of SSC findings in 4,210 patients with urologic complaints over the last 5 years

Results, 4,126 (98) 1,053 (25) 1,979 (47)

n (%) Mixed flora Protozoa Virus/bacterial-associated cells

Type of findings, 1 (%) Candida 124 (3) T. vaginalis 611 (58) HPV 534 (27)
Gardnerella 2.352(57) E. histolytica 421 (40) CMV 752 (38)
Mobiluncus 371 (9) Lamblia intestinalis 21 (2) HSV 237 (12)
Other cocci 1,279:(31) C. trachomatis 455 (23)
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(7.4 vs.7.5) [16]. According to the data, HPV is present in
the semen of asymptomatic men of populations seeking
fertility evaluation/treatment of 16 vs. 10% in other popu-
lations. In contrast, another study does not confirm high
HPV prevalence in semen without detectable lesions: in
48% of subjects with urethral lesions, in 22% of patients
with penile lesions, in 2% of patients without HPV-asso-
ciated lesions [3]. Authors provide the key role of semen
contamination by HPV of recipient, especially in the era
of assisted reproductive technology [3, 7, 12, 16].

As far as our experience, HPV-associated cells were
found by SSC technique simultaneously with investigat-
ing and monitoring spermatogenesis in infertile men
while they presented normozoospermia. These SSC-HPV
findings were correlated in 6% of cases (8 of 138 = 6%)
with hrHPV DNA in the male patients. Hopefully, the
SSC could also be recommended together with routine
semen examination as a first triage to identify the correct
urological management.

Conclusion
Sperm sedimentation allows to concentrate and enrich
the diagnostic material as we have shown in the past years

[13]. SSC is a minimally invasive, quick, and inexpensive
technique which could be applied widely in urologic clin-
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the evaluation of symptomatic urologic patients. Togeth-
er with the clinical information, it is indispensable in our
opinion for planning the appropriate clinical manage-
ment.

Statement of Ethics

The authors are responsible for the ethical and scientific nature
of the study (case reports). Consent from the patients has been re-
ceived for the use of the data presented (case reports).

Disclosure Statement

There were no conflicts of interest of which the authors were
aware in the conduct of this review. The authors did not receive
any payments and does not anticipate any future payments, com-
pensation, financial or beneficial considerations, or favor for the
conduct of the review or the writing of this paper.

Bachmann LH, Manhart LE, Martin DH,
Sefia AC, Dimitrakoff ], Jensen JS, Gaydos

acid amplification testing for the diagnosis
of Trichomonas vaginalis among men and

treatment, and prevention. Clin Infect Dis
2007;44:13-22.

CA: Advances in the understanding and treat- women attending a sexually transmitted dis- 12 Laprise C, Trottier H, Monnier P, Coutlée F,
ment of male urethritis. Clin Infect Dis 2015; eases clinic. Clin Infect Dis 2014;59:834-841. Mayrand MH: Prevalence of human papillo-
61(suppl 8):S763-5769. 7 Luttmer R, Dijkstra MG, Snijders PJ, Hompes maviruses in semen: a systematic review and
Schwebke JR, Hook EW 3rd: High rates of PG, Pronk DT, Hubeek I, Berkhof J, Heide- meta-analysis. Hum Reprod 2014;29:640-
Trichomonas vaginalis among men attending man DA, Meijer CJ: Presence of human papil- 651.

asexually transmitted diseases clinic: implica- lomavirus in semen in relation to semen qual- 13 Sapozhkova Z: Diagnostic Value of Labora-
tions for screening and urethritis manage- ity. Hum Reprod 2016;31:280-286. tory Methods for Detection of Trichomonia-
ment. ] Infect Dis 2003;188:465-468. 8 Kaydos-Daniels SC, Miller WC, Hoffman I, sis in Men; MD PhD thesis, Department of
Aynaud O, Poveda JD, Huynh B, Guillemoto- Price MA, Martinson F, Chilongozi D, Na- Laboratory Medicine, Russian Medical Acad-
nia A, Barrasso R: Frequency of herpes sim- makwha D, Gama S, Phakati S, Cohen MS, emy of Postgraduate Education, Moscow,
plex virus, cytomegalovirus and human papil- Hobbs MM: The use of specimens from vari- 2010, pp 1-133.

lomavirus DNA in semen. Int ] STD AIDS ous genitourinary sites in men, to detect 14 SapozhkovaZ:Vision Cyto® Sperm Sediment
2002;13:547-550. Trichomonas vaginalis infection. ] Infect Dis Cytology: diagnostic possibilities in urogeni-
Frej-Madrzak M, Teryks-Wolyniec D, Jama- 2004;189:1926-1931. tal infections. 19th International Congress of
Kmiecik A, Sarowska ], Choroszy-Krol I: Di- 9 Hung CC, Chang SY, Ji DD: Entamoeba his- Cytology, Yokohama, Japan, 2016. Acta Cytol
agnosing Chlamydia trachomatis urinary tolytica infection in men who have sex with 2016;60(suppl):209.

tract infections — preliminary report. Adv men. Lancet Infect Dis 2012;12:729-736. 15 Doxtader EE, Elsheikh TM: Diagnosis of
Clin Exp Med 2015;24:441-445. 10 Méndar R: Microbiota of male genital tract: trichomoniasis in men by urine cytology.
LeeJJ, Moon HS, Lee TY, Hwang HS, Ahn MH, impact on the health of man and his partner. Cancer 2017;125:55-59.

RyuJS: PCR for diagnosis of male Trichomonas Pharmacol Res 2013;69:32-41. 16 Rintala MA, Grénman SE, Poéllinen PP,
vaginalis infection with chronic prostatitisand 11 Sefia AC, Miller WC, Hobbs MM, Schwebke Suominen JJ, Syrjinen SM: Detection of high-

urethritis. Korean | Parasitol 2012;50:157-159.
Muzny CA, Blackburn R], Sinsky RJ, Austin
EL, Schwebke JR: Added benefit of nucleic

SSC: A New Technique for Diagnosing
Occult Urologic Infections

JR, Leone PA, Swygard H, Atashili ], Cohen
MS: Trichomonas vaginalis infection in male
sexual partners: implications for diagnosis,

risk HPV DNA in semen and its association
with the quality of semen. Int ] STD AIDS
2004;15:740-743.

Acta Cytologica 2017;61:247-251
DOI: 10.1159/000469653

451



