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Abstract

Background: Syphilis is a sexually transmitted disease caused by the spirochete Treponema pallidum. Recently, its
incidence has been increasing worldwide. We encountered a young woman who presented with induration
mimicking squamous cell carcinoma in the lower lip, without major medical conditions.

Case presentation: A 25-year-old Japanese woman presented with a 1-month history of a painless induration in
her lower lip. Because squamous cell carcinoma was suspected, a preoperation work up was performed, including
laboratory tests, an ultrasonographic examination, and a biopsy. The ultrasonography findings showed an oval-shaped
17 × 11 × 12mm tumor-like lesion with heterogeneous internal echo and an indistinct border. A pressure test and color
Doppler sonography revealed that the lesion was soft with a very abundant blood flow. These findings suggested the
possibility of underlying inflammatory causes rather than a neoplastic tumor. Serology tests for syphilis, including the anti-
Treponema pallidum antibody and reactive rapid plasma reagin tests, were positive. The biopsy revealed no malignancy.
Finally, she was diagnosed as having primary syphilis and treated with amoxicillin for 28 days. The rapid plasma reagin
value gradually decreased and the initial induration in her lower lip disappeared.

Conclusion: This case highlights the need for prompt examinations for possible underlying infective causes, such as
syphilis, when seeing a painless induration with ulcer in the lip. Ultrasonography was helpful in the differential diagnosis
of a tumor-like lesion and should be included in addition to syphilis serology tests, such as anti-Treponema pallidum
antibody and rapid plasma reagin tests.
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Background
Syphilis remains a major public health problem. Re-
cently, its incidence has been increasing worldwide [1].
In primary syphilis infections, patients develop oral le-
sions which mostly occur on the lip. Additional mucous
patches, mainly located on the tongue, occur in conjunc-
tion with secondary syphilis [2, 3]. Primary infection of

an oral lesion includes chancre, painless tonsillar en-
largement, and painless lymphadenopathy [4]. Ultrason-
ography is known to be useful in diagnosing tumorous
lesions of the head and neck, such as the submandibular
glands and lymph nodes [5–9]. Some cases of primary
syphilis with initial induration or chancre have been
reported [10, 11]. A painless ulcer with an indurated
margin and a clean base is known as a “chancre.” How-
ever, the ultrasonographic findings of syphilis lesions,
such as induration or chancre, are not fully understood.
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We experienced a case in which ultrasonography was
useful in the differential diagnosis of syphilis with an
indurated lesion in the lower lip. Here we report the
sonographic findings, the clinical diagnostic process, and
treatment for patients with atypical induration lesions of
the lip.

Case presentation
A 25-year-old Japanese woman was referred to the
Department of Oral Surgery of Tokai University Hospital
with an intractable, sclerotic lesion in her lower lip that
was thought to be a malignant tumor. She had been
healthy until she noticed a painless nodule in her lower lip
4 weeks ago. She visited a local dental clinic and had been
diagnosed with cheilitis by bite trauma of the lip. Antimi-
crobials were not prescribed.
She had no history of tobacco smoking or alcohol use.

She reported a history of unprotected orogenital contact
with a steady male partner approximately 3 weeks before
the onset of a painless tumor. A physical examination
revealed that she had a nodule in her lower lip, which
was approximately 2.0 cm in diameter. It had an ulcer-
like lesion in the center and a slightly elevated erythema-
tous and indurated margin (Fig. 1). Further examina-
tions, including genital and rectal examinations, revealed
no evidence of malignancy. Fever or apparent cervical
lymphadenopathy was absent.
A complete blood count (CBC) and biochemical tests

were within reference ranges, except for an elevated C-
reactive protein level of 6.48 mg/dL (reference value <
0.30 mg/dL). The blood tumor markers squamous cell

carcinoma (SCC) antigen and carcinoembryonic antigen
(CEA) were not elevated. Tests for human immunodefi-
ciency virus (HIV) I/II antibodies, hepatitis B (HB)
antigen, and hepatitis C virus (HCV) antibodies were
negative; these test results were additionally confirmed
to be negative 1 month later.
An ultrasonographic examination was performed to

determine the invasion range of the mass. The examin-
ation was performed by a well-trained sonographer (who
was specialized in ultrasonography and was licensed as a
special sonographer) using an Aplio instrument equipped
with a high-resolution 7–14MHz linear-array transducer
PLT-1204BT (TOSHIBA; Tochigi, Japan). The lesion re-
vealed an oval-shaped tumor measuring 17 × 11 × 12mm
in size, with heterogenous internal echo (Fig. 2.) and un-
clear border (Fig. 3). Color Doppler sonography showed
very abundant blood flow signal, except for in the center
of the tumor (Fig. 4). Pressure testing with a probe
revealed that the tumor was soft, suggesting an inflamma-
tory mass, rather than neoplastic. It was not possible to
perform multiple resonance imaging (MRI) because one
of her front teeth had a metal crown.
The ultrasonographic findings taken together with a his-

tory of unprotected orogenital contact with a steady male
partner and a social background with an increased preva-
lence of syphilis among young women in Japan prompted
us to make a differential diagnosis for a syphilitic mass.
Syphilis serology tests were added following ultrason-

ography. A quantitative antibody test for Treponema
pallidum (anti-T. pallidum antibody) was high at 115.1
U/mL (reference value, < 5 U/mL). A reactive rapid

Fig. 1 A photograph of the lower lip lesion of a 25-year-old woman with syphilis. A healthy 25-year-old woman presented with a 4-week history
of a painless, ulcerative intractable lesion with an indurated margin on her lower lip
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plasma reagin (RPR) test was strongly positive with a
titer of 2060 RU. A fluorescent treponemal antibody-
absorption (FTA-ABS) test was strongly positive (1:320).
A biopsy of a small part of the sclerotic lesion was per-

formed. A histopathological examination showed lympho-
plasmacytic infiltration around vessels and appendages in

the subepithelial region (Fig. 5). T. pallidum was not found
by using Warthin–Starry staining and immunostaining.
A diagnosis of syphilis was made, with lower lip indur-

ation as the primary lesion. Amoxicillin (AMPC) 1500mg
was administered orally for 4 weeks according to the
guidelines of the Japanese Journal of Sexually Transmitted

Fig. 2 Sonogram of the lesion on the lower lip. A gray-scale and transverse sonogram of the lesion obtained with the patient’s mouth closed.
The shape of the lesion was almost oval. A heterogeneous tumor-like lesion of 17 × 11 × 12 mm in size was observed in her left lower lip. The
ulcerative lesion was hypoechoic (white arrow). The mandibular teeth are indicated with white arrowheads

Fig. 3 The border of the tumor-like lesion. The border of the lesion was indistinct (yellow arrows)

Asai et al. Journal of Medical Case Reports          (2020) 14:211 Page 3 of 7



Infections [12]. Her lip lesion had almost resolved after 3
months (Figs. 6 and 7). She did not show antibacterial side
effects. An RPR test became negative with a titer of 0.3.
Her sexual partner, who had multiple partners and en-
gaged in casual sex, was also diagnosed as having genital
syphilis and received treatment from another hospital.
Our patient’s timeline is shown in Fig. 8. This study was

approved by the Ethics Review Board of Tokai University
(18R-192).

Discussion and conclusions
We encountered a case of a 25-year-old Japanese woman
who had been referred for potential SCC and presented
with syphilitic initial induration of the lip. The syphilitic

Fig. 4 A color Doppler sonogram of the tumor-like lesion. A color Doppler sonogram of the tumor-like lesion revealed very abundant blood flow
in the heterogeneous sites and poor blood flow in the hypoechoic part of the tumor-like lesion

Fig. 5 A loupe image of the histopathological examination. The histopathological examination (blue arrow head) showed lymphoplasmacytic
infiltration around the vessels and appendages in the subepithelial region. No evidence of malignancy was observed
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infection in the present case was confirmed by a posi-
tive serological test result for RPR, anti-T. pallidum
antibody, and FTA-ABS. In combination with the
ultrasonographic findings, a diagnosis of a syphilitic
lesion of the lip was made. An initial induration of
syphilis is a painless nodule with an ulcer that most
commonly forms during the primary stages of the

disease. Initial induration develops 1–3 months after
infection and has an extragenital presentation in 12–
14% of patients with primary syphilis; the oral mucosa
is the most frequent location as a consequence of oral
contact [1]. History taking in our patient suggested
that her initial induration was transmitted through
unprotected orogenital contact.

Fig. 6 A photograph of the lower lip lesion after treatment with amoxicillin. Her lip lesion had almost disappeared after 3 months (bold arrow)

Fig. 7 Sonograms of the lesion on the lower lip after treatment with amoxicillin. A gray-scale transverse sonogram (left) and color Doppler
sonogram (right) of the lesion at 3 months after the initiation of treatment. Her lip lesion showed remarkable improvement at 3 months after
treatment initiation, with only a hypoechoic lesion with blood flow signals remaining
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The differential diagnosis for initial induration of the
lip includes cancer, traumatic ulcer, aphthous stomatitis,
chancroid, herpes simplex, tuberculous chancre, and
deep mycoses (for example, actinomycosis, Wegener’s
granuloma, and Behçet syndrome) [11, 13]. As a painless
tumor, differential diagnosis could possibly exclude trau-
matic ulcer, aphthous stomatitis, herpes simplex, deep
mycoses, and Behçet syndrome. As a painless mass,
differential diagnosis included cancer, chancroid, and
tuberculous chancre.
Cancer of the lip is the most common malignant

tumor affecting the head and neck. The most prevalent
histological tumor type found in lip cancers is SCC,
followed by basal cell carcinoma. A non-healing ulcer is
the most common physical presentation. Early lesions
can be subtle and appear as flat, discolored areas (for ex-
ample, leukoplakia or erythroplakia). The atypical pain-
less ulcer of the lip in our patient required a differential
diagnosis besides cancer such as SCC. An SCC lesion

may show an abundant blood flow signal on color Dop-
pler sonography, as was seen in our patient. SCC was ex-
cluded based on the findings of a pressure test using a
probe. Typically, SCC is a firm tumor that does not
transform on the pressure test and does not show a rich
blood flow signal [14, 15].
Tuberculous chancre is very rare, and occurs at the

site of inoculation in unsensitized individuals. The lesion
begins as an asymptomatic papule at the site of injury,
which later ulcerates. Any area experiencing chronic irri-
tation or inflammation is predisposed to localization of
Mycobacterium. In this patient, tuberculous chancre was
unlikely, since there was no preexisting trauma [16]. In
order to appropriately exclude tuberculous chancre,
performing an interferon-gamma releasing assay (IGRA)
is required for the diagnosis of a tuberculous infection.
The diagnostic process for identifying syphilitic initial

induration when oral lesions are encountered in daily
clinical practice is critical, due to its increasing incidence

Fig. 8 Patient timeline from unprotected orogenital contact to gradual reduction of the lesion. AMPC amoxicillin, CBC complete blood count, FTA
fluorescent treponemal antibody, HBV hepatitis B virus, HCV hepatitis C virus, HIV human immunodeficiency virus, RPR rapid plasma reagin, TP
Treponema pallidum
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and the multifarious routes of transmission by sexual
intercourse, including oral transmission. Ultrasound ex-
aminations are non-invasive, easy, and prompt [5–9].
Furthermore, pressure testing using a probe to investi-
gate the elasticity of a lesion is useful for differentiating
tumors of superficial organs [17].
The present case indicates that when patients present

with chronic indurated tumors with an ulcer in the lip,
physicians and dentists should consider the possibility of
underlying infective causes, such as syphilis. Ultrasound
examinations should be considered a part of the routine
diagnostic process.

Abbreviations
AMPC: Amoxicillin; CBC: Complete blood count; CEA: Carcinoembryonic
antigen; HB: Hepatitis B; HCV: Hepatitis C virus; HIV: Human
immunodeficiency virus; IGRA: Interferon-gamma releasing assay; FTA-
ABS: Fluorescent treponemal antibody-absorption; MRI: Multiple resonance
imaging; RPR: Rapid plasma reagin; SCC: Squamous cell carcinoma

Acknowledgements
The authors thank Dr Jobu Ito for providing the histopathological photograph.

Authors’ contributions
SA and AK collected and interpreted the patient data. HA and HM were
involved with data analysis and manuscript drafting and revision. TM
performed ultrasonography and NT and MD helped to report the findings of
sonography. GO and NN evaluated the histopathological examination. All
authors read and approved the final manuscript.

Funding
This study was supported by JSPS KAKENHI (grant number: 17 K08991).

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Completeness, plausibility, and validity of the data were independently
verified (by SA, and AK), including objective review of all historical medical
charts. No ethical approval and consent to participate needed.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Laboratory Medicine, Tokai University School of Medicine,
143 Shimokasuya, Isehara, Kanagawa 259-1193, Japan. 2Department of
Dentistry Oral Surgery, Tokai University School of Medicine, Isehara,
Kanagawa 259-1193, Japan. 3Clinical Laboratory Center, Tokai University
Hospital, Isehara, Kanagawa 259-1193, Japan. 4Department of Pathology,
Tokai University School of Medicine, Isehara, Kanagawa 259-1193, Japan.

Received: 4 November 2018 Accepted: 2 October 2020

References
1. Notification Trends Among Syphilis Cases in Japan. National Institute of

Infectious Diseases (NIID). https://www.niid.go.jp/niid/ja/syphilism/syphilis-
trend.html. Accessed 16 July 2020.

2. Ma DL, Vano-Galvan S. Syphilitic chancres of the lips. N Engl J Med. 2013;
368:e8. https://doi.org/10.1056/NEJMicm1202329.

3. Regezi JA, Sciubba JJ, Jordan RCK. Ulcerative conditions: syphilis. In: Oral
pathology: clinical pathologic correlations. 7th ed. St. Louis: Elsevier; 2016. p. 28.

4. Scott CM, Flint SR. Oral syphilis--re-emergence of an old disease with oral
manifestations. Int J Oral Maxillofac Surg. 2005;34:58–63.

5. Asai S, Sato S, Okami K, Takanashi N, Umezawa K, Dadinsuren A, et al.
Sonographic evaluation of the treatment response of the submandibular
glands in patients with immunoglobulin G4-related disease. J Ultrasound
Med. 2015;34:783–8.

6. Asai S, Okami K, Nakamura N, Ogawa Y, Ohta Y, Ogase Y, et al. The
tortoiseshell pattern in one or both sides of the submandibular glands in
mucosa-associated lymphoid tissue lymphoma is related to chromosomal
aberrations and the disease extent. J Ultrasound Med. 2010;29:111–5.

7. Asai S, Komiya S, Yasuda M, Okami K, Yamamoto S, Jin G, et al. Non-caseous
granulation lymphadenitis in the neck as an initial manifestation of prostate
carcinoma. Intern Med. 2008;47:1747–50.

8. Asai S, Miyachi H, Oshima S, Kawakami C, Kubota M, Ando Y, et al. A scoring
system for ultrasonographic differentiation between cervical malignant
lymphoma and benign lymphadenitis. Rinsho Byori. 2001;49:613–9.

9. Asai S, Miyachi H, Suzuki K, Shimamura K, Ando Y. Ultrasonographic
differentiation between tuberculous lymphadenitis and malignant lymph
nodes. J Ultrasound Med. 2001;20:533–8.

10. Qiao J, Fang H. Syphilitic chancre of the mouth. CMAJ. 2011;183:2015.
https://doi.org/10.1503/cmaj.110664.

11. Ficarra G, Carlos R. Syphilis: the renaissance of an old disease with oral
implications. Head Neck Pathol. 2009;3:195–206.

12. Japanese Society for Sexually Transmitted Infections. Guidelines for
diagnosis and treatment of sexually transmitted diseases 2016. Jpn J Sex
Transm Infect (Jpn). 2016;27(1 Suppl) http://jssti.umin.jp/pdf/guideline-2016_
v2.pdf. Accessed 16 July 2020.

13. Yu X, Zheng H. Syphilitic chancre of the lips transmitted by kissing. A case
report and review of the literature. Medicine. 2016;952016:e3303.

14. Alam F, Argiriadou AS, Hodgson TA, Kumar N, Porter SR. Primary syphilis
remains a cause of oral ulceration. Br Dent J. 2000;189:352–4.

15. Gandhi R, Bhowate R, Nayyar AS, Gandhi S, Dongarwer G. Color Doppler-
ultrasonography in oral squamous cell carcinoma: making ultrasonography
more meaningful. Adv Biomed Res. 2016;29:1–6.

16. Zhang L, Tian X, Lin L, Zeng J, Liu W, Li W, et al. Tuberculous chancre on
the left knee in a 3-year old child. Int J Clin Exp Med. 2018;11:4285–9.

17. Gao L, Parker KJ, Lerner RM, Levinson SF. Imaging of the elastic properties
of tissue: a review. Ultrasound Med Biol. 1996;22:959–77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Asai et al. Journal of Medical Case Reports          (2020) 14:211 Page 7 of 7

https://www.niid.go.jp/niid/ja/syphilism/syphilis-trend.html
https://www.niid.go.jp/niid/ja/syphilism/syphilis-trend.html
https://doi.org/10.1056/NEJMicm1202329
https://doi.org/10.1503/cmaj.110664
http://jssti.umin.jp/pdf/guideline-2016_v2.pdf
http://jssti.umin.jp/pdf/guideline-2016_v2.pdf

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

