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Abstract

Background Syphilis is a sexually-transmitted infectious disease caused by Treponema pallidum. Cases of primary and
secondary syphilis are on the rise in the United States, with a 14.4% increase in new cases noted from 2017 to 2018 and an
escalation of 71% between the years 2014 and 2018. Fulfilling its nickname of “the great imitator,” oral manifestations of
syphilis may mimic a variety of infectious, neoplastic, or immune-mediated processes, both clinically and histopathologi-
cally. This large spectrum of appearances can create a diagnostic challenge to the clinician and/or pathologist, leading to
delay in diagnosis or misdiagnosis.

Methods A database of oral syphilis cases was created from archives at the University of Kentucky, University of Pitts-
burgh, LIIMC, Columbia University MC, and University of Tennessee. The age, sex, race, location, duration, and clinical
description were recorded. Cases without positive reaction upon immunohistochemistry or serologic tests were excluded.
Results We identified 19 new cases of oral syphilis (17 males, one female, and one case unknown sex) and described the
clinical and histopathological features of this re-emerging and potentially fatal disease. All cases demonstrated dense lym-
phoplasmacytic inflammation, often with inflammatory exocytosis or ulceration at the surface, and perivascular inflammation.
Conclusions Early recognition of the histopathologic and clinical manifestations of oral syphilis is imperative for prompt
diagnosis, improved patient outcomes, and disease prevention.
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Introduction

Syphilis is an infectious disease caused by the tightly-coiled,
anaerobic, filamentous bacterial spirochete Treponema
pallidum [1-4]. Although cases may be transmitted from
pregnant mother to child or through hematogenous spread,
the infection mainly is spread through direct contact with a
syphilitic lesion [4, 5]. This contact most often occurs dur-
ing vaginal, anal, or oral sex. While the origin of syphilis is
uncertain, two theories prevail: “The New World Theory” in
which the infection was taken from the Americas to Europe
by the shipmates aboard Christopher Columbus’ voyage
and the “Old World Theory” in which the infection already
existed in Europe prior to Columbus’ expedition and that it
was the cause of the “Great Pox” epidemic in the late 15th/
early sixteenth century [6].

In 2001 the incidence of syphilitic infection was the
lowest reported since the initiation of public health surveil-
lance of the disease began in 1941; however, an observable
increase of cases has occurred in recent years. All cases of
syphilis increased 13.3% in the United States (U.S.) from
2017 to 2018, and the rates of primary and secondary cases
increased 14.4% during that same period, particularly in men
who have sex with men (MSM) [7]. In 2018, 35,063 new
cases of primary and secondary syphilis and 115,045 total
cases were reported in the U.S. [7]. This number reflects
a 71% increase in the number of primary and secondary
syphilis from 2014 to 2018 [7].

Humans are the only natural host for syphilis, and re-
infection of the host is possible, as primary infection does
not confer immunity [8—10]. In fact, approximately 15-20%
of individuals diagnosed with syphilis in the U.S. each year
have had a previous infection [5]. The infection progresses
through four overlapping stages: primary, secondary, latent,
and tertiary [1, 2, 4, 5, 11]. Primary, secondary, and ter-
tiary syphilis can all present with oral manifestations [1,
2, 4]. Oral manifestations often are one of the first signs of
infection. The head and neck healthcare clinician or patholo-
gist may play a critical role in early recognition, diagnosis,
and the initiation of necessary therapy [8]. While syphilis
is curable with antibiotics, many cases go undiagnosed for
long periods of time and progress to the tertiary stage of
syphilis in 30% of patients, which may result in potentially
fatal neurologic and cardiovascular diseases [2]. Further-
more, because the first and second stages of the disease are
highly contagious, prompt awareness of the clinical and
histopathological features is imperative [12]. Because some
patients with undiagnosed syphilis may only present with
oral lesions, early recognition of the oral manifestations
with potential biopsy will prove useful during these times
of syphilis resurgence [13].
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Methods

Following proper protocol from the respective Institutional
Review Boards, a database of oral syphilis cases was cre-
ated using cases diagnosed within the Division of Oral and
Macxillofacial Pathology of the University of Kentucky
(2005-2020). Additional cases were obtained from the
oral and maxillofacial pathology departments at the Uni-
versity of Pittsburgh School of Dental Medicine, Northwell
Health Long Island Jewish Medical Center, Columbia Uni-
versity Medical Center, and University of Tennessee Col-
lege of Dentistry. When known, the age, sex, race, location
of lesion, duration, and clinical description were recorded
(Table 1). The H&E slides were reviewed by at least one
board-certified oral and maxillofacial pathologist, and the
histopathological characteristics of each case were exam-
ined. Cases without positive reaction upon immunohisto-
chemical staining with anti-Treponema pallidum or posi-
tive serologic tests were excluded. Due to the nature of the
biopsy services, follow-up and serologic testing information
is unavailable.

Results

Nineteen cases of oral syphilis were identified within our
combined database (Table 1)—17 males, one female, and
one case of unknown sex. The average patient age was
42 years with a range of 23—-64 years. The clinical impres-
sions from the submitting clinicians varied from benign
entities (including focal epithelial/fibrous hyperplasia,
hyperkeratosis, autoimmune disease, papilloma/condyloma,
lymphoid hyperplasia) to malignancies, namely squamous
cell carcinoma or salivary gland malignancies. The most
common location was the tongue.

In all cases, the histologic sections showed a dense, mixed
inflammatory cell infiltrate comprised mainly of plasma cells
and lymphocytes. In cases that did not demonstrate complete
ulceration of the surface, the epithelium often was hyper-
plastic and exhibited pronounced inflammatory exocytosis.
The majority of cases also showed a prominent perivascular
arrangement of chronic inflammation, particularly composed
of plasma cells. In three cases, a Periodic Acid-Schiff fungal
stain was ordered, and in two cases, immunohistochemical
staining for lambda and kappa light chains was performed
to prove polyclonality of the dense plasmacytic infiltrate.
In both cases, immunohistochemical staining did not dem-
onstrate restriction of either light chain. In case number
one, immunohistochemical staining for CD3, CD20, CD30,
kappa, lambda, and pan-cytokeratin were performed due to
the presence of enlarged lymphocytes, abundance of plasma
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Table 1 Clinical characteristics of oral syphilis cases 1-19
Case Age Sex Race Location Duration Clinical description Clinical impression Syphilitic lesion
1 48 M C Lower lip > 5 weeks 1.5 cm, Rapidly growing, Squamous Cell Carci- Chancre
painful, ulcerated mass noma; Salivary Gland
with firm borders Malignancy
2 30 M C Ventral tongue, midline At least 1 week ~ White lesion Focal Epithelial Hyper- ~ Mucous Patch
plasia
3 50 M N/a Lateral tongue N/a N/a N/a Unknown
4 61 F N/a Lateral tongue N/a Erythemous lesion with ~ N/a Unknown
hyperplastic tissue
64 M C Lateral tongue N/a White lesion Lichen Planus Unknown
63 M N/a Palate N/a Ulceration with indurated N/a Chancre
borders
7 47 M C Mandibular vestibule/ 2-3 weeks White Lesion Hyperkeratosis, Dys- Unknown
gingiva plasia, Carcinoma
In Situ, Squamous Cell
Carcinoma
8 23 M C Tongue and lip N/a N/a Autoimmune disease Unknown
9 38 M C Lateral tongue N/a N/a Focal Fibrous Hyper- Unknown
plasia
10 41 M C Hard/soft palate/tonsillar At least 2 months White, red, and ulcera- Chronic Ulcerations Mucous Patch
pillars tive lesions; painful; no
skin rash
11 40 M N/a Soft palate/tonsillar pillar/ Red/white Squamous cell carci- Mucous Patch
floor of mouth noma; hyperkeratosis
12 N/a N/a N/a Ventral tongue N/a N/a Papilloma, condyloma Mucous Patch
13 N/a M N/a Lateral tongue N/a N/a Squamous Cell Carci- Unknown
noma
14 N/a M N/a Dorsal tongue N/a N/a Lymphoid Hyperplasia Unknown
15 36 M C Ventrolateral tongue N/a N/a Leukoplakia Mucous Patch
16 28 M N/a Upper lip ~1 week N/a Ulceration Chancre
17 25 M N/a Lateral tongue 6 weeks 1.0 cm Non-healing Squamous cell carcinoma Chancre
ulceration
18 28 M N/a Nla N/a Painful, odorous, red/ N/a Mucous Patch
white lesions
19 50 M AA Buccal mucosa, ventral N/a Tan, white plaques; Infection vs. granuloma- ~ Mucous Patch

tongue, labial mucosa

slightly elevated and
focally ulcerated;
painful

tous inflammation

cells, and concern to exclude hematopoietic malignancies
and a CD30/EBER-positive mucocutaneous ulceration.

Discussion

For both clinicians and pathologists alike, the importance
of recognizing the oral manifestations of syphilis cannot
be understated, as misdiagnosis of this curable disease may
have tragic consequences for the patients. Syphilis has been
termed the “great imitator” since its signs, symptoms, and
even histopathological characteristics look like many other
diseases [5]. The clinical characteristics depend greatly on
the disease stage. In a recent large case series of 40 cases,
37 cases were diagnosed in the secondary stage, and 3 cases

were consistent with the primary stage [4]. As in our series,
no cases of tertiary syphilis were identified. This preponder-
ance of secondary syphilis cases is of great interest, as the
most varied clinical presentations occur in this stage. Schuch
et al. also found that the mean age of cases was 39.5 years,
with the third and fourth decades of life being most repre-
sented [4]; however, it is noteworthy that cases have been
reported in teenagers, and, in increasing numbers, the elderly
[14, 15]. Like our series, Schuch et al. reported the tongue to
be the most common site affected in 33.9% of cases [4] and
males as the gender most affected (60.0% within their series
of 40 patients and 78.9% in their review of the literature). It
is possible to hypothesize that the higher prevalence in males
is due to the higher risk of infection among MSM [2, 4, 5,
15]. Given the retrospective nature of this review and fact
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the cases were submitted from outside providers, we were
unable to obtain a sexual history from our patients.

Clinical Characteristics

Because the histopathological features of oral syphilis may
be vague or mimic other inflammatory processes of the
mouth, clinical correlation often is imperative for proper
diagnosis of the biopsy sample; frequently, it is the clini-
cal correlation in combination with the histopathological
features that prompts immunohistochemical staining with
anti-T. pallidum. Primary syphilis manifests within 3 to
90 days—typically within 2-3 weeks—after exposure to
another person’s lesion at the site of direct inoculation [4,
5]. The hallmark of primary syphilis is the chancre [1, 2, 4,
16] (Fig. 1). Chancres may be solitary or rarely multiple and
often appear as firm and asymptomatic ulcerations, although
occasional cases may be painful [1, 2, 4] (Table 1—case
1). Importantly, chancres are highly infectious [2]. Because
chancres occur at the site of inoculation, the most commonly
affected area is the genital mucosa. Most extra-genital chan-
cres—40-75%—occur in the mouth [1, 2]. Approximately
4-12% of patients with primary syphilis present with oral
chancres [1], which commonly are seen on the lip, tongue,

Fig. 1 Chancres of oral syphilis for cases 1 (a) and 16 (b)
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buccal mucosa, palate, gingiva, or tonsillar pillar. In addition
to the chancre, patients often present with lymphadenopathy,
which may or may not be tender [5, 8, 15, 16]. Chancres
typically remit spontaneously in 3 to 8 weeks [1, 7, 10].
Due to the asymptomatic nature of the primary lesion, only
30-40% of patients in the primary stage are diagnosed [8,
9,16, 17].

Unlike primary syphilis and its typically solitary lesion,
multiple lesions are usually encountered in patients with
secondary syphilis [4]. Secondary syphilis presents approx-
imately 2—12 weeks after the primary stage with maculo-
papular skin rashes which may affect one or more areas of
the body or mucous membrane lesions [1, 2, 5, 10, 16]. The
rashes may be subtle and often are not pruritic. In addition to
the rash, patients may present with other systemic symptoms
including malaise, fatigue, myalgia, sore throat, fever, and
headache [5, 16]. Mucous patches present in approximately
30% and demonstrate a white/pink change of the mucous
membrane which may exhibit a serpentine or snail-track
pattern [1, 2, 4, 18] (Fig. 2g). Superficial necrosis of the
epithelium may occur, leaving denuded and raw underly-
ing connective tissue. Mucous patches most often are found
on the lip, tongue, buccal mucosa, and palate. When they
are centered over the commissures of the mouth, they are
referred to as split papules [3]. Another small percentage of
patients with secondary syphilis may demonstrate raised,
papillary gray/white lesions known as condyloma lata [16].
These lesions often develop in warm, moist areas, such as
the underarm, groin, or oral regions.

The disease may progress to tertiary syphilis up to
30 years after primary infection (the asymptomatic years
being termed “latent syphilis”). Tertiary syphilis occurs in
approximately 30% of patients, and it has serious compli-
cations that may affect numerous organ systems, including
nerves, brain, eyes, heart, liver, blood vessels, joints, and
bones. When syphilis affects the central nervous system, it is
termed “neurosyphilis,” and it may cause paralysis, sensory
deficits, difficulty coordinating muscle movements, demen-
tia, paresis, tabes dorsalis, or death. It is noteworthy that
neurosyphilis can occur at any stage of infection, not just
the tertiary stage. Patients with tertiary syphilis may also
demonstrate sites of granulomatous inflammation on the skin
or mucosa. These sites are termed “gumma” and present
as ulcerated, nodular, or firm lesions that may cause sig-
nificant destruction of the tissues. When gummas are found
inside the mouth, the most common location is the tongue
or palate. Occasionally, gummas that affect the tongue can
produce diffuse atrophy (termed “luetic glossitis”) or a lobu-
lated and irregular pattern (referred to as “interstitial glos-
sitis”) [3].

When syphilis is transmitted from a pregnant woman to
her unborn baby, the baby demonstrates “congenital syphi-
lis.” Approximately 988,000 pregnant women were infected
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Fig.2 Mucous patches of
secondary oral syphilis. Case 18
demonstrates painful red, tan,
and white ulcerations through-
out the oral cavity (a—d), case
19 exhibits white patches of the
lateral tongue, buccal mucosa,
and labial mucosa which mimic
leukoplakias (e, f) case 15 imi-
tates a leukoplakia on the lateral
tongue (g), and case 12 depicts
a linear ulceration affecting the
lingual frenum (h)

worldwide with syphilis in 2016, and although preventable,
mother-to-child transmission of syphilis still remains prob-
lematic [19, 20]. The classic triad of diagnostic character-
istics, known as “Hutchinson triad,” includes Hutchinson
teeth, ocular interstitial keratitis, and eighth nerve deafness.
Hutchinson teeth are teeth altered in utero by the infection.
Patients with congenital syphilis may also demonstrate a
multitude of other signs, including a saddle nose deform-
ity, frontal bossing, a high-arched palate, enlargement of
the clavicle near the sternum (termed “Higoumenaki sign”),

premature perioral fissuring (“rhagades™), painless synovi-
tis and enlargement of the joints (“clutton joints™), or ante-
rior bowing of the tibia (termed “saber shin”). Over 50%
of untreated syphilis cases in pregnant mothers result in
adverse birth outcomes, including infant mortality; however,
effective perinatal screening and subsequent treatment of the
infection in the pregnant mother can result in prevention of
congenital syphilis [21].

Also important in the epidemiology and pathology of
syphilis is the well-established connection between syphilis
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and human immunodeficiency virus (HIV). Syphilis, in
addition to other sexually transmitted infections (STI), has
been shown to facilitate the transmission of HIV [22].
Syphilis increases the acquisition of HIV in MSM by two-
to-threefold [23]. Additionally, syphilis has been shown to
decrease the CD4 count and increase the HIV viral load,
although antiretroviral therapy may diminish that effect [22,
24]. In pregnant women, syphilis has been shown to increase
the risk of mother-to-child transmission of HIV [25]. While
almost every country in the world has implemented antena-
tal screening processes for both HIV and syphilis, rates of
mother-to-child transmission of syphilis and HIV continue
to be significant causes of perinatal morbidity and mortal-
ity [19].

Clinical Differential Diagnosis of Oral Syphilis

The oral lesions of syphilis can be nonspecific; and, because
syphilis may mimic a variety of other diseases, the differ-
ential diagnosis is long [1, 2, 4, 8, 9, 12]. In general, the
differential diagnosis consists of lesions/processes which
present as ulcerations with a firm border or multifocal
ulcerations with pseudomembranes. These entities include
traumatic granulomas/ulcerations, atypical/major aphthous
ulcerations, geographic tongue, deep fungal infections (e.g.
histoplasmosis, blastomycosis), tuberculosis, squamous cell
carcinoma, Crohn disease, pyostomatitis vegetans, subepi-
thelial vesiculoerosive diseases (e.g. erosive lichen planus),
drug-related ulcerations, or granulomatosis with polyangii-
tis. Typically, condyloma lata may be confused clinically

Fig.3 Microscopic examination
of oral syphilis demonstrates

a dense lymphoplasmacytic
inflammatory cell infiltrate in
the superficial lamina propria
which may extend into the
deeper stroma (a). Focal ulcera-
tion (b), extensive neutrophilic
exocytosis (c¢), and perivascular
inflammation (d) also are often
present
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with human papilloma virus-related papillomas/condyloma
accuminata. “Leukoplakia-like” lesions have been reported,
and rare cases have even been reported where the oral lesions
clinically mimic other uncommon pathologies such as oral
hairy leukoplakia and pemphigus vulgaris [11, 26, 27]

Histopathologic and Inmunohistochemical
Characteristics

For oral syphilis, an incisional biopsy may prove most use-
ful to (a) eliminate other entities in the differential diag-
nosis and (b) obtain a positive result upon specific immu-
nohistochemistry with anti-7. pallidum. A positive test for
T. pallidum on direct immunofluorescence [28] or biopsy
with immunohistochemistry may provide valuable infor-
mation, especially in the initial stages when antibodies
may be undetectable via serologic examination; however,
just as syphilis mimics a variety of diseases clinically,
the histopathological appearance may mimic a plethora
of diagnoses, as well. The histopathological evaluation of
syphilis, particularly in the primary and secondary stages,
often demonstrates a dense plasmacytic/lymphocytic infil-
trate in the superficial lamina propria and occasionally in
the deeper stroma [1, 29, 30] (Fig. 3). The infiltrate char-
acteristically surrounds blood vessels and nerves (Fig. 3d).
Epithelial hyperplasia and obliterative endarteritis with
swollen endothelial cells may also be observed [1, 29, 30].
Ulceration with fibrinopurulent exudate and/or extensive
areas of neutrophilic exocytosis and abscesses may be pre-
sent (Fig. 3c). All cases in our series demonstrated many
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or all the above histopathologic characteristics. Lesions of
tertiary syphilis may demonstrate chronic granulomatous
inflammation, and the organism may be difficult to find on
tissue samples during this stage [1].

While the treponemes are positive upon histochemi-
cal staining with a Warthin-Starry stain, most cases are
confirmed via immunohistochemistry for anti-7. palli-
dum [30, 31]. Immunohistochemistry has been shown to
have greater sensitivity than Warthin-Starry staining [1,
30-32] and eliminates confusion with another common
oral entity, Treponema denticola. Immunohistochemistry
reveals the presence of numerous corkscrew-shaped spiro-
chetes that infiltrate the epithelium and may demonstrate
a perivascular pattern in the underlying fibrous stroma
(Fig. 4). It is noteworthy, however, that cross-reactivity
of anti-T. pallidum has been reported with other bacterial
organisms, including Borrelia burgdorferi and spirochetes
of the Brachyspira family [33]. Strong clinical correla-
tion is of major significance in these cases of misleading
cross-reactivity.

Histopathologic Differential Diagnosis

Due to the heavy plasmacytic and/or lymphocytic infiltrate
with scattered atypical morphology, the histomorphology
of syphilis may mimic a variety of hematopoietic pro-
cesses on microscopic examination, including lymphoma,
myeloma, or atypical lymphoproliferative processes (e.g.
EBER-positive mucocutaneous ulceration). Additionally,
oral syphilis may imitate geographic tongue (erythema
migrans) or a variety of vesiculoerosive processes, includ-
ing lichen planus, a lichenoid reaction, chronic ulcerative
stomatitis, or lupus erythematosus, further emphasizing
the need to correlate the histopathological features with
the clinical scenario. Significant clinical and histopatho-
logical suspicion for syphilis often prompts immunohis-
tochemical staining for anti-T. pallidum.

Diagnosis and Management

Due to extensive variability in testing results, a diagnosis
of syphilis often is made upon the combined evaluation of
the clinical characteristics, social history, serological tests,
and histopathological features. Misdiagnosis often occurs
when a proper evaluation is not undertaken. Because syphilis
tends to be stigmatized in society, the patient may provide a
misleading medical and social history, making the diagnosis
increasingly difficult.

Serology includes nontreponemal tests (venereal disease
research laboratory- VDRL and rapid plasma reagin-RPR)
which are relatively inexpensive and often used for screening
purposes, as well as Treponema tests, including Treponema
pallidum particle agglutination assay (TP-PA), fluorescent
treponemal antibody absorption (FTA-ABS), rapid trepone-
mal assays, chemiluminescence immunoassays, and immu-
noblots. Because those infected with syphilis produce anti-
bodies that persist throughout life, patients with a previous
positive test may obtain nontreponemal titers to evaluate for
the presence of disease or response to treatment.

Luckily, the susceptibility of T. pallidum to antibiotics has
not diminished over time. Syphilis is treated with antibiotics
in the penicillin family: penicillin G benzathine or penicil-
lin G procaine [10]. In patients with an allergy to penicillin,
doxycycline or azithromycin are used, although resistance
to azithromycin has been observed [10].

Conclusions

Due to the significant diversity of the clinical and histo-
pathologic manifestations of oral syphilis, both pathologists
and clinicians must demonstrate a high degree of suspicion
in order to diagnose syphilis. It is prudent that pathologists
are familiar with the variable clinical and histopathological
presentations of this re-emerging infection.

Fig.4 Immunohistochemistry for Treponema pallidum (a—c) reveals
dense positive staining (red or brown) predominantly in the lower
basal and spinous cell layers of the epithelium (a) as well as sur-

rounding blood vessels in the deeper stroma (b). High power image
(C-1000 x original magnification) demonstrates tightly coiled spiro-
chetes, positive upon staining with immunohistochemistry
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